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Daylight Saving Time and Spontaneous Deliveries: A Case–Control Study in Italy
Reprinted from: International Journal of Environmental Research and Public Health 2020, 17, 8091,
doi:10.3390/ijerph17218091 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
v

Rosario Fernández-Peña, Carmen Ortego-Maté, Francisco José Amo-Setién, Tamara
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Marqués-Sánchez
Nurse Manager Core Competencies: A Proposal in the Spanish Health System
Reprinted from: International Journal of Environmental Research and Public Health 2020, 17, 3173,
doi:10.3390/ijerph17093173 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281
Virginia Navajas-Romero, Antonio Ariza-Montes and Felipe Hernández-Perlines
Analyzing the Job Demands-Control-Support Model in Work-Life Balance: A Study among
Nurses in the European Context
Reprinted from: International Journal of Environmental Research and Public Health 2020, 17, 2847,
doi:10.3390/ijerph17082847 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
Yudai Kobayashi, Misari Oe, Tetsuya Ishida, Michiko Matsuoka, Hiromi Chiba and Naohisa
Uchimura
Workplace Violence and Its Effects on Burnout and Secondary Traumatic Stress among Mental
Healthcare Nurses in Japan
Reprinted from: International Journal of Environmental Research and Public Health 2020, 17, 2747,
doi:10.3390/ijerph17082747 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315
Rosario Fernández-Peña, José Luis Molina and Oliver Valero
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Abstract: Introduction: The management of chronic illness assumes a level of demand for permanent
care and reaches a priority dimension in the health context. Given the importance of nursing care to
post-acute coronary syndrome patients, the objective of this study is to evaluate the impact of an educational intervention program on quality of life in patients after acute coronary syndrome. Method:
Quasi-experimental study with two groups: an experimental group exposed to the educational intervention program and the control group without exposure to the educational intervention program.
Results: The results showed statistically significant differences between both groups (p < 0.001).
Although only valid for the specific group of subjects studied, the educational intervention program
enabled significant gains in quality of life. Conclusions: According to the findings of the study,
a systematized and structured educational program, integrated into the care organization and based
on transition processes, is effective in developing self-care skills and improves the quality of life in
patients after acute coronary syndrome.
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1. Introduction
Cardiovascular diseases (CVD) are the main cause of death [1,2] decade after decade and
self-care is not at the top of the pyramid of best practices for chronic disease management.
Changes in the population’s health/disease patterns pressure worldwide health care
systems’ sustainability. These changes include an aging population, an increasing number
of individuals with CVD risk factors, and the prevalence of multimorbidity [3]. The burden
of heart disease in Europe indicates that we are presently far from achieving the expected
success [4]. Health care systems believe that people who seek and need health care will
obey the recommendations proposed by professionals.
Patients with heart disease have needs in various dimensions of their lives that require
continuous health care, which the current systems have difficulties in satisfying. In the
health–disease transition, rehabilitation depends largely on health literacy, adherence to
rehabilitation programs, and the patient’s active participation in the management of their
therapeutic regime [5]. Skills and ability development, behavior, and lifestyle changing is a
challenge given the complex treatment regimes.
In the specific case of acute coronary syndrome (ACS), disease control requires a rigorous and long-lasting therapeutic plan. There is a need for patient and family involvement
1
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and compliance with the set of proposed recommendations [6]. Non-compliance with therapeutic adherence reaches such proportions that it can be considered a new cardiovascular
risk factor [7].
Therefore, it is essential to develop strategies that promote greater adherence to the
prescribed treatment. These educational programs can represent an important strategy
in the fight against heart disease because they enable the development of self-care skills
necessary for patients to reach their potential and quality of life (QoL) [8].
However, cardiac patients have difficulties in identifying and managing signs and
symptoms related to heart disease, in adhering to therapy, in performing daily life activities, and even in interpersonal management [9]. For these reasons, self-care education is
fundamental because it is about influencing behavior change by increasing knowledge,
changing attitudes, and developing skills. Education goals include cardiac patients’ participation in decision making for lifelong continuing care, awareness-raising, and functional
performance [10].
The educational process is gradual, systematized, and personalized. In clinical practice, nurses find it difficult to implement these educational programs due to the high cost
of hospitalizations and scientific advances in treatment that have shortened the length of
hospital stays for patients with heart disease. This implies that in the rehabilitation plan
the educational process begins on the first day of hospitalization [11].
Cardiac rehabilitation programs (CRP) have a strong educational component. Recognized in recent decades as an intervention with a cost-effective impact, CRP assume
an integral part of the multidimensional treatment. They improve prognosis, reduce the
number of readmissions and health expenses, as well as increase QoL [12]. However,
in Portugal, as in other countries, the rate of admission to cardiac rehabilitation programs
is very low [13]. The uncertainty about what will happen after discharge and how the
patient can adapt to their new health condition justifies a care practice that facilitates the
process of making informed decisions. Given that not everyone has access to CRP, the need
for implementing educational interventions during hospitalization becomes even more
important to improve patient outcomes.
Aware of the importance of nursing care for the post-ACS patient, the objective of this
research is to design, implement, and evaluate the impact of an educational intervention
program during the hospitalization period on the development of self-care skills and QoL.
This article also adds data to the study previously published by Gomes and Reis (2019),
and contributes to a better understanding of the importance of nurse-led educational
intervention [14].
2. Materials and Methods
2.1. Study Design and Setting and Procedure
The authors conducted quasi-experimental research, with the establishment of two
groups—an experimental group, and a control group. The control group received standardized nursing care, and the experimental group, in addition to the standardized nursing care,
had access to the educational intervention program. The 67 participants were adult/elderly
patients diagnosed with ACS, hospitalized at an intensive care coronary unit (ICCU) in
the northern region of Portugal, who spoke and understood Portuguese, had preserved
cognitive and verbal ability, and agreed to participate in the study [14].
However, we encountered the impossibility of randomizing the groups due to the
organization of the ICCU and the cardiology unit. If randomization were the choice,
the participants of the control group would attend the educational intervention program
since the ICCU is an open space and the cardiology unit does not have single rooms.
To solve this problem, we opted for the consecutive series method, which consisted of
testing the educational intervention in a non-parallel way [15]. Throughout 2016, during
two-week periods, patients were included in the intervention group and, the following
week new patients were included in the control group and so on, until reaching the required
number of participants for our study. Despite the non-randomization, this method allows

2

Int. J. Environ. Res. Public Health 2021, 18, 3077

the same probability of the patient being included in one of the groups [16]. Table 1 shows
the distribution of the groups by weeks/months.
Table 1. Distribution of participants by the experimental and control groups.
Week

March

April

May

June

July

1st Week
2nd Week
3rd Week
4th Week

Experimental
Experimental
Control
Control

Control
Control
Experimental
Experimental

Experimental
Experimental
Control
Control

Control
Control
Experimental
Experimental

Experimental
Experimental
Control
Control

Each phase of the program has specific objectives, as well as different strategies
for action. Table 2 summarizes these phases. The four sessions provided moments for
intrinsic motivation, learning, and reflection. Nurse–patient interviews conducted during
hospitalization and one month after discharge was the strategy adopted for data collection.
Due to the geographical dispersion of the hospital’s affluence area, authors opted to contact
patients by telephone.
Table 2. Sessions developed during the educational intervention program for patients with acute coronary syndrome.
Sessions

Education Strategies

Objective

1st session
(1st day of hospitalization)

Video/nurse and patient session

2nd session

Group session

3rd session
(Hospital discharge day)

Patient and family session

4th session
(1 month after hospital
discharge)

Telephone follow-up

Develop patient’s awareness of their chronic disease
Describe heart function and disease
Improve adherence to treatment
Signs and symptoms management
Medication management
Promote lifestyle changes
Develop healthy eating habits
Practice physical activity and exercise
Express and understand psychological aspects

The ethics committee and administration council of the institution and the medical
director of the ICCU approved the study protocol. This study did not entail any cost to
the participant or institution. It did not involve therapeutic actions; invasive, radiological
procedures; or the collection of biological products. Each patient filled out a declaration of
informed consent.
2.2. Educational Intervention Program
To obtain significant learning for the development of self-care skills, the program
had a structured and systematic approach with four sessions [14,17] and involved three
educational areas. At the end of the sessions, the patient should be able to: (i) know the risks
of heart disease (cognitive area); (ii) know how to control the signs and symptoms of heart
disease and know how to perform their most instrumental self-care (psychomotor area);
(iii) understand that changing their behaviors increases their QoL (affective area). Figure 1
illustrates the educational intervention program framework and the outcome indicators.
Given that hospitalization is increasingly shorter and that there is a need to repeat
information for processing, the authors used the theoretical model of social learning of
Bandura [18]. Based on the statement of Bandura’s theory of self-efficacy, that expectations
of self-efficacy are dependent on contexts and situations of achievement, patients are
encouraged to imagine success, anticipate potential outcomes, and so respond confidently
with more adaptive strategies to overcome barriers. The patients need to trust their abilities
to achieve the proposed goals. The more confident and motivated the patient, the greater
the success and opportunity to enhance a new health behavior.
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The educational intervention program had the following pedagogical strategies: (i) interviews with the nurse rehabilitation specialist; (ii) an educational video; (iii) checkGiven that hospitalization is increasingly shorter and that there is a need to repeat
list/pamphlet; (iv) telephone follow-up interview. The first session began in the ICCU,
information for processing, the authors used the theoretical model of social learning of
12 to 24 h after hospitalization and depending on the hemodynamic stability of the paBandura [18]. Based on the statement of Bandura’s theory of self-efficacy, that expectatient. The nurse rehabilitation specialist conducted an interview with didactic resources;
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During the third session held on the day of hospital discharge, the nurse used a checklist
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 systematize
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by Doran et al. was translated, validated, and adapted for the Portuguese population by
Cardoso, Queirós, Fontes Ribeiro, and Amaral [21].
The MacNew heart disease questionnaire is a self-administered modification of the
original quality of life after myocardial infarction (QLMI) instrument [22]. It assesses the
feelings of patients who have suffered an acute myocardial infarction and are attending
4
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a CRP. Höfer et al. [23] states that the MacNew QLMI scale is a specific QoL assessment
instrument, but it is used also in other cardiac pathologies, such as angina. To calculate the
scores of the questionnaires, the authors used the average of all items and for the total QoL.
For presentation and interpretation of results, the variable QoL has the following intervals:
1 to 3, 3 to 5, and 5 to 7. Patients with averages in the range 1 to 3 have worse QoL, patients
with averages between 3 and 5 are considered to have moderate QoL, and high QoL is
assumed for patients with an average between 5 and 7 points. Leal et al. [24] validated the
MacNew QoL version for the Portuguese population.
2.4. Data Analysis
For data treatment, the authors used descriptive and inferential statistical techniques
and used the Statistical Package for Social Science (SPSS) software, version 23 for statistical analysis. The statistical techniques applied were frequency (absolute and relative),
measures of central tendency (arithmetic mean and median), measures of dispersion or
variability (minimum value, maximum value, and standard deviation), and tests (Chisquare test, Fisher’s exact test, Mann–Whitney U test, Wilcoxon test, Spearman’s correlation
coefficient significance test, and the Shapiro–Wilk test as a normality test). For all tests,
the value of 0.05 was set as the limit of significance, that is, the null hypothesis was rejected
when the probability of type I error (probability of rejection of the null hypothesis when it
was true) was lower than the set value, when p < 0.05, that is, p < 5%.
3. Results
The results obtained for sociodemographic characteristics are set out in Table 3. In both
groups, the majority of the patients were male, with the percentages being 90.6% in the
experimental group and 71.4% in the control group. The ages of the patients in the experimental group extended between 40 and 80 years, with an average age of 57.72 ± 10.55 years.
In this group, 28.1% of patients were under 50 years old; the same percentage was between
50 and 60 years old and between 60 and 70 years old. Half of the patients are older than
56.50 years old and the frequency distribution departed significantly from the characteristics of a normal or Gaussian curve (p = 0.022). We found that most patients of both groups
reported being married or cohabiting, with percentages of 81.3% and 60.0%, respectively,
in the experimental group and in the control group. In the experimental group, 43.8% of
the patients had primary-level education, and in the control group, this percentage was
even higher at 74.3%. No participant was illiterate.
Table 3. Sociodemographic characteristics.
Group
Variables

Experimental n = 32 (100%)

Control n = 35 (100%)

Female

3 (9.4%)

10 (28.6%)

Male

29 (90.6%)

25 (71.4%)

Marital Status

Married/Cohabiting

26 (81.3%)

21 (60%)

0.036

Education Level

Primary (elementary) school

14 (43.8%)

26 (74.3%)

0.102

Sex

Age

M ± SD

Min–Max

57.72 ± 10.55

40–80

M ± SD

65.09 ± 11.05

p Value
0.047

Min–Max
45–89

0.015

Note: M; Mean. SD; Standard Deviation. Min–Max; Minimum–Maximum.

The results illustrated in Table 4 allow us to know the clinical characteristics of the
patients. The authors found that most elements of both groups had acute myocardial
infarction diagnosis, with the percentages being 90.6% and 88.6%, respectively in the
experimental and control group. This was followed by unstable angina (9.4% and 11.4%).
The Chi-square test revealed that the observed difference is not statistically significant
(p = 0.784). As for risk factors, it appears that in both groups, dyslipidemia predominates,
5

Int. J. Environ. Res. Public Health 2021, 18, 3077

with percentages of 78.1% and 71.4%, followed by arterial hypertension, with percentages
of 53.1% and 54.3%, followed by smoking—37.5% and 34.3%, and diabetes mellitus—34.4%
and 31.4%, respectively. It appears that the most common risk factors are present in both
groups. The Chi-square test revealed that the differences observed between the two groups
are not statistically significant (p = 0.999). Regarding the weight status, 37.5% of the patients
in the experimental group were revealed to be in the pre-obesity situation, followed by
34.4% classified as Stage I obese. In the control group, 45.7% of the patients are pre-obese
and 22.9% classified as Stage I obese. Through the application of the Mann–Whitney
U test, to compare the body mass index, authors found that the differences observed
between the two groups were not statistically significant (p = 0.292). Above-normal weight
predominates in both groups.
Table 4. Clinical characteristics of the groups.
Group
Variable

Experimental n = 32 (100%)

Control n = 35 (100%)

p Value

Medical diagnostic

Acute myocardial infarction
Unstable chest angina

29 (90.6%)
3 (9.4%)

31 (88.6%)
4 (11.4%)

0.784

Risk factors

Dyslipidemia
Arterial hypertension
Smoking
Diabetes mellitus

25 (78.1%)
17 (53.1%)
12 (37.5%)
11 (34.4%)

25 (71.4%)
19 (54.3%)
12 (34.3%)
11 (31.4%)

0.999

Weight status

Pre-obesity
Stage I obesity

12 (37.5%)
11 (34.4%)

16 (45.7%)
8 (22.9%)

0.292

The results also suggest improvements in the development of self-care skills and
QoL in patients undergoing an educational intervention. Applying the Wilcoxon test
to compare the two groups between each evaluation moment, the authors verified the
existence of statistically significant differences in both cases (p < 0.001). The comparison of
the mean and median values suggests that, between the first and in the second evaluation,
the elements of the experimental group tended to improve their therapeutic self-care,
while in the elements of the control group the trend was the opposite, that is, there was a
deterioration in therapeutic self-care (Table 5). Authors also observed that all patients of the
experimental group obtained results equal to 60 points (maximum value of the therapeutic
self-care assessment scale). Consequently, the average value was 60.00 ± 0.00 points,
the median had the same value, and the frequency distribution cannot be considered
normal (p = 0.000). In the control group, the results ranged between 21 and 58 points,
with an average value of 38.77 ± 7.74 points. It appears that half of the patients in this
group had values equal to or greater than 39 points and the frequency distribution reveals
characteristics similar to that of a normal distribution (p = 0.883). The application of the
Mann–Whitney U test revealed the existence of significant differences between the two
groups (p < 0.001) and a comparison of the values of the measures of central tendency
reveals that the participants in the experimental group indicated better therapeutic self-care
than those in the control group.
Table 5. Pre-intervention and post-intervention therapeutic self-care assessment scale results.
Pre-Intervention Group
Questionnaire
Therapeutic
self-care

M ± SD
Me
Min–Max
p-value *

Post-Intervention Group

Experimental
n = 32 (100%)

Control
n = 35 (100%)

58.31 ± 1.20
58
54–60
<0.001

43.54 ± 6.57
43
31–60
0.299

p-Value

Experimental
n = 32 (100%)

Control
n = 35 (100%)

p-Value

<0.001

60 ± 0.00
60
60–60
0.00

38.77 ± 7.74
39
21–58
0.883

<0.001

Note: M; Mean. SD; Standard Deviation. Me; Median; Min–Max; Minimum-Maximum. * p-values for normal distribution.
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The results illustrated in Table 6 regarding the MacNew questionnaire for the patients
in the experimental group showed minimum values and maximum values between 3.22 and
6.26 points, with an average value of 4.74 ± 0.65 points. This means that patients on average
perceived their QoL positively. Half of the elements in this group showed results equal
to or greater than 4.76 points, and the frequency distribution departed significantly from
the characteristics of a normal distribution (p = 0.114). In the control group, we observed
results between 1.74 and 4.96 points. The average value was 3.78 ± 0.66 points, with a
median of 3.74 points. The frequency distribution can be considered normal (p = 0.249).
Table 6. Quality of life assessment scale results.
Group
Questionnaire QoL

Experimental n = 32 (100%)

Control n = 35 (100%)

p-Value

Quality of life—global

M ± SD
Me
Min–Max
p-value *

4.74 ± 0.65
4.76
3.22–6.26
0.114

3.78 ± 0.66
3.74
1.74–4.96
0.249

<0.001

Quality of life—physical

M ± SD
Me
Min–Max
p-value *

4.34 ± 0.63
4.40
3.20–5.60
0.375

3.43 ± 0.59
3.40
2.40–5.00
0.182

<0.001

Quality of life—emotional

M ± SD
Me
Min–Max
p-value *

4.80 ± 0.77
4.93
3.21–6.57
0.687

3.84 ± 0.74
3.93
1.43–5.00
0.029

<0.001

Quality of life—social

M ± SD
Me
Min–Max
p-value *

5.29 ± 0.79
5.33
3.00–6.67
0.042

4.17 ± 0.91
4.17
1.83–6.17
0.543

<0.001

Note: M; Mean. SD; Standard Deviation. Me; Median; Min–Max; Minimum-Maximum. * p-values for normal distribution.

For the physical dimension of QoL, the authors observed, in the experimental group,
results that ranged between 3.20 and 5.60 points, with an average value of 4.34 ± 0.63 points.
Half of the respondents in this group had values equal to or greater than 4.40 points, and the
frequency distribution can be considered normal (p = 0.375). In the control group, the authors observed values between 2.40 and 5.00 points, with an average of 3.43 ± 0.59 points.
Half of the elements in this group obtained results above 3.40 points, which shows that the
perception of the QoL is close to the value of 3.50 points that represents the average value
of the scale. The values are lower than those of the experimental group. The frequency
distribution departed significantly from a normal distribution (p = 0.182).
In the emotional dimension for the experimental group, values between 3.21 and
6.57 points were observed, with a mean value of 4.80 ± 0.77 points and a median of
4.93 points. The frequency distribution showed characteristics close to a normal curve
(p = 0.687). In the control group, the observed values were between 1.43 and 5.00 points,
with an average of 3.84 ± 0.74 points. Half of the individuals that constituted this group
obtained results above 3.93 points and the frequency distribution departed significantly
from the characteristics of a normal curve (p = 0.029).
In the social-life dimension, the authors found in the experimental group values
between 3.00 and 6.67 points, with the mean value being 5.29 ± 0.79 points. Half of the
elements in this group showed results greater than 5.33 points. The frequency distribution
cannot be considered normal (p = 0.042). For the control group, authors found values
between 1.83 and 6.17 points, with an average of 4.17 ± 0.91 points. Half of the sample
elements showed values equal to or greater than 4.17 points. The frequency distribution
shows characteristics close to a normal curve (p = 0.543).
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Applying the Mann–Whitney U test, the authors can conclude that between both
groups there is a statistically significant difference (p < 0.001) in global, physical, emotional,
and social QoL. The comparison of the values of the measures of central tendency reveals
that the elements of the experimental group showed significantly better QoL than those of
the control group.
4. Discussion
As for the sociodemographic characterization, the authors found that in both groups,
the patients are mostly male, with low literacy. The average age of the participants in the
experimental group is 57.72, while the average age of the patients in the control group is
65.09. These results reflect the profile of coronary patients in the Portuguese population,
according to governmental reports [25], in which the prevalence of coronary disease is
higher in males, with low literacy and incidence between 50 and 70 years old. Regarding
the level of education, the findings of this study revealed that for individuals with a low
level of education, risk factors were more prevalent. These results were consistent with
the findings of the study conducted by Marques da Silva et al. (2019). They studied
the prevalence of cardiovascular risk factors and other comorbidities in patients with
hypertension in Portuguese primary health care populations. However, despite the higher
prevalence of individuals with low levels of education, it is worth highlighting the trend of
a gradual increase in risk factors among individuals with higher education levels [26,27].
There was also a higher prevalence in both groups of married/cohabiting patients.
In the Okwose et al. [28] study, patients reported that family members are a strong motivating factor. Having a partner or relative to support them and participate in new
activity routines is important. Family can promote patients’ emotional support and enable
therapeutic regimen adherence.
Data suggests that the educational program promotes improvements in the cardiac
patient’s self-care skills and in global, physical, emotional, and social QoL. The program
made patients more proactive in decision-making and assuming responsibilities for their
health conditions. In the Riegel et al. [29] study, the behavior-change factors address habits,
motivation, decision-making, and the challenges of persistence. However, it is important to
consider that illness-related factors address specific issues that make self-care exceedingly
difficult—multimorbidity, symptoms, and stressful life events.
The results of the Goodman, et al. [30] study carried out in patients with decompensated heart failure (HF), suggest that low scores in self-care skills can be related to
difficulties in decision-making and lack of motivation, and not so much to learning difficulties. Therefore, in the Rice et al. [31] study, results suggest that nurse-led patient education
for adults with HF improves QoL and reduces hospital admissions and readmissions—a
major cause of health-care costs [32]. However, for this study the authors did not considered readmissions as an outcome. The randomized controlled trial study conducted in Iran
with 60 patients that had HF also concluded that a self-management education program is
an appropriate strategy for improving QoL in patients with HF [33].
Educational programs implemented during hospitalization aim to enable patients to
deal more effectively with the chronic disease after hospital discharge. Improving patient’s
health outcomes by increasing knowledge and behaviors related to the cause of the disease,
treatment, and coping strategies can prevent complications and better QoL [34]. In our
opinion, this educational program can be adapted and implemented among other chronic
disease patients, since teaching skills can be generalized.
The results indicate that behavioral changes and self-care skills depend on educational programs for patients to learn and practice. The educational sessions are not just
for transmitting information but also should involve moments of elucidation, reflection,
and discussion accompanied by didactic material such as pamphlets and audiovisual media for better understanding. For practice implications, Rice et al. [31] considered diverse
pedagogical methods, such as nurse-led education strategies.
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The study design should be considered as a limitation; it would have been interesting
to compare two intervention groups with each other. Furthermore, it would be desirable to
carry out longitudinal studies to confirm the differences between the groups in the long
term after the intervention.
5. Conclusions
This study revealed a positive relationship between the development of self-care skills
and the QoL of the post-ACS patient. However, the period of one month between the two
assessment moments (hospitalization and one month after discharge) may not have been
enough to observe permanent changes in self-care skills and QoL. In future studies, it will
be necessary to evaluate the effectiveness of the educational intervention program in a
longer follow-up period.
Knowledge alone does not influence self-care behaviors. It is a complex decisionmaking process. The patient uses values and experiences in decision-making and these
experiences emerge from situational awareness, their perceptions, and the meanings given
to the cardiac event. Each option and response create a set of standards.
In making complex decisions, the nurse supports and helps the post-ACS patient to
recognize decision-making situations and provide strategies to facilitate effective responses.
The nurse’s educational intention alone is not enough. This intentionality involves
implementing educational interventions guidelines, so that patients and families are informed (knowledge development), trained (skills development), and involved in their
health care. Nurses being patients’ partners in decision-making can indicate the path
towards adaptation, autonomy, and QoL, because these decisions will be compatible with
personal life goals.
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Abstract: Satisfaction helps nursing students to develop skills and improve their academic performance, hence the importance of assessing it by means of a reliable instrument. The objective
was to translate and culturally adapt the “Undergraduate Nursing Student Academic Satisfaction
Scale” (UNSASS) instrument to the Spanish context. A cross-sectional study was conducted with a
representative sample of 354 fourth-year nursing students from University of Seville, Seville, Spain.
The validation process was carried out in five phases as follows: direct translation, synthesis of
the translations, back translation, consolidation by a panel of experts, and pilot test with nursing
students. After two rounds among two expert committees, the Content Validity Index (CVI) varied
from 0.85 to 1, obtaining a CVI above 0.8 with the global questionnaire. A scale composed of 48 items
and 4 subscales was obtained, resulting in a Cronbach’s α coefficient of 0.96. Within the subscales,
this coefficient varied between 0.92 and 0.94. No statistically significant differences were found
between the total satisfaction of the scale and gender and teaching unit. An inversely proportional
relationship was found between the age and the “Support & Resources” scale. The “Escala de
Satisfacción Académica del Estudiante de Enfermería” (ESAEE) scale was obtained, translated, and
adapted to the Spanish context from the UNSASS scale, with satisfactory consistency and validity.
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1. Introduction
The new focus of universities is to become facilitating centers for teaching, where
the students are able to acquire knowledge through friendly methods and where the
institutions base their efforts on promoting a healthy environment of well-being [1,2].
Critical and creative thinking is demanded from health professionals, and nursing
education has evolved to adapt to these new requirements. This process has gradually
taken place thanks to efficient professional competences aimed at obtaining a high level of
satisfaction for the user of the educational system [3].
Students’ satisfaction helps build self-confidence and is a source of support to develop
skills and acquire knowledge, thus helping to improve academic performance [4,5].
The current generation of students is flooded with a great variety of stimuli, with
an element that reinforces the motivation to learn in the students being important; in
this sense, satisfaction is very much connected to the increase in motivation, through
which they learn more and better, which is useful for their future professional practice [6].
However, satisfaction in relation to obtaining any degree is complemented by stressors
such as suffering, diseases, disabilities, or death of patients [7].
The non-intellective competences involved in academic performance can be important
resources for promoting academic adjustment and satisfaction, favoring the retention and
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persistence processes in college. In the same way, working on the non-cognitive skills
closely linked with study satisfaction could also improve performance and academic success, thereby increasing domain-specific satisfaction. In this case, for example, individual
work on intrinsic motivation or group work that enhances the ability to relate to one’s
fellow students could improve satisfaction with one’s study habits [8].
Furthermore, some studies support the finding that the environment at university
can be perceived as stressful and that developing the ability to handle negative situations
effectively increases perceived support from peer relationships and can create a virtuous
cycle that helps students improve this competence [9]. Thus, some authors suggest the
importance of developing one’s own scale to measure the satisfaction of Nursing Degree
students [7], carrying out experiences in which it is clear that these students complement
the stressors that young people commonly have with those additional derived from the
practical environment, in which day by day they find stress-generating stimuli. Moreover,
there is the need that these students have to establish relationships with other health
professionals, and the fact of having to play a new role for which they have not yet been
fully trained.
Thus, there are various studies whose objective was to validate standardized scales
targeted at evaluating nursing students’ satisfaction, by dealing with either one or more
of its aspects or factors, and directed towards a specific idiomatic and/or cultural context.
Currently, there are validated scales that evaluate satisfaction and effectiveness in the
clinical learning setting, as well as satisfaction in clinical practices [10–13]. In the case of
Asadizaker et al. [4], with their “Satisfaction with First Clinical Practical Education” (SFCPE)
scale, they evaluated in a more comprehensive manner this realm of nursing education,
through the “Instructor performance” (α = 0.92), “Integrated plan” (α = 0.82)”, “Feelings
and perceptions” (α = 0.78), “Learning atmosphere” (α = 0.73), “Scheduling” (α = 0.70),
“Facilities” (α = 0,65), and “Access to professionals” (α = 0.60) subscales. Furthermore,
given the importance that the first experience in a clinical setting, the main factor assessed
by this scale, is the cornerstone of the future in professional nursing for all nursing students,
the authors defend the use of this instrument, concluding that it is valid and reliable.
In the scope of the European Space of Higher Education, Lepiani et al. [14] conducted
a study focused on the satisfaction of first-year nursing students when addressing Basic
knowledge, the Organization of teaching, the Skills developed, the Teaching–learning
process, Access and attention in the students, and the Curriculum and its structure as study
factors. Satisfaction assessment scales have also been described in the university context,
not only in the nursing field, which have shown to be useful and could also be applied in
contexts of assessment of the satisfaction of undergraduate nursing students [15].
In contrast, among the scales of multidimensional appreciation are studies such as the
one focused on determining nursing students’ satisfaction [16], where a level of satisfaction
in 11 factors was determined. Additionally, the study developed by Gloria and Ortiz [1]
established the quality of life level and the factors related to it in such students, when
applying the “Calidad de Vida y Satisfacción” (Q-LES-Q) questionnaire.
Despite the usefulness of all these instruments, a multidimensional, validated, and
reliable “Undergraduate Nursing Student Academic Satisfaction Scale” (UNSASS) was
found focusing on the measurement of satisfaction of nursing students with a Nursing
Degree and all the integral aspects that make up the student’s learning period. This scale
was developed by Dennison and El-Masri [17] and validated in the Canadian context,
whose function is to evaluate the level of satisfaction over four dimensions, namely “InClass Teaching”, “Clinical Teaching”, “The Program”, and “Support & Resources”, where
each scale obtained Cronbach’s alpha coefficients of 0.92, 0.91, 0.91, and 0.74, respectively,
and of 0.96 for the entire scale, which denoted an excellent overall internal consistency.
It is true that other instruments have been developed to evaluate the satisfaction of
nursing students, in different cultural contexts, such as the work of Chen and Lo [18], validating the “Nursing Student Satisfaction Scale” (NSSS) instrument for its use in the USA
context with high internal consistency (α = 0.96), where satisfaction was evaluated in three
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factors, namely Curriculum and teaching, Environment, and Professional social interaction.
Subsequently, Domingues et al. [19] once again validated this tool, the NSSS scale, although
in this case for the Brazilian context. It was composed of three factors, namely “Curricular
dimension and teaching”, “Environmental dimension”, and “Social/Professional interactions”. Despite the recognition of the usefulness of this scale in different contexts, it clearly
covers a smaller set of scenarios in its studied dimensions, excluding aspects as relevant
as the support and necessary resources and the differentiation between clinical learning
environments and academic environments (“in-class” learning). These aspects are however
effectively addressed by the UNSASS scale, proving to be one of the most complete due to
its properties of internal consistency, reliability, measurement of errors, construct validity,
structural validity, and criterion validity. Furthermore, the scale follows the standardized
quality assessment criteria methodology of studies on measurement properties of health
status measurement instruments [20].
Thus, a translation and validation research of the aforementioned scale to the Spanish
context were justified. We therefore proposed the research as this study’s objective to translate and culturally adapt the multidimensional, validated, and reliable “Undergraduate
Nursing Student Academic Satisfaction Scale” instrument to the Spanish context. The
study also aimed to verify the level of satisfaction of fourth-year nursing students and the
existing relationships between the level of satisfaction and gender, age, or the teaching
units to which they belonged.
2. Materials and Methods
2.1. Design and Participants
A validation study of the “Undergraduate Nursing Student Academic Satisfaction
Scale” (UNSASS) questionnaire adapted to the Spanish context was conducted, which included a non-experimental, quantitative, descriptive, and cross-sectional pilot test, between
December 2018 and July 2019, where data collection took place in April 2019.
The study population were the 354 fourth-year nursing students belonging to the
Virgen Macarena, Virgen del Rocío, or Virgen de Valme teaching units, from the School of
Nursing, Physiotherapy and Podiatry of the University of Seville, Seville, Spain, where
a stratified sampling was conducted respecting the proportion of students of the target
population. The students were recruited by means of e-mail messages, and the instrument
was provided online using the Google Forms tool. From the study population divided
by teaching unit composed of 74 from Virgen del Rocío, 226 from Virgen Macarena, and
54 from Virgen de Valme, a final sample of 32 students (9.04%) of the entire school was
obtained, of which 7 (9.46%), 19 (8.41%), and 6 (11.11%) were from each of the teaching
units, respectively, numbers that fall within the 30–40 students estimated in the scientific
literature [21].
In addition to asking about gender, age, and teaching unit, the instrument was applied
to fourth-year students since they were immersed in the context of undergraduate nursing
studies for a longer period of time and, therefore, possessed more knowledge, excluding
those who did not understand Spanish and who did not attend the previous years in
that school.
2.2. Translation and Cultural Adaptation Process
The instrument used for validation in the Spanish context was the “Undergraduate
Nursing Student Academic Satisfaction Scale” (UNSASS) [17]. To this end, the guidelines
for cultural adaptation and validation of health questionnaires by Ramada, Serra, and
Declós [22] and by Romero-Martín, Gómez-Salgado, De la Fuente-Ginés, Macías-Seda,
García-Díaz, and Ponce-Blandón [23] were followed, consisting of five phases, namely
direct translation, synthesis, back translation, consolidation by expert committees, and
pilot test of the questionnaire.
Initially, two independent and bilingual nurses with work experience and knowledge
of the Spanish university system in force conducted a linguistic, cultural, and conceptual
13

Int. J. Environ. Res. Public Health 2021, 18, 423

translation of the instrument [24]. Subsequently, the researchers synthesized both translated
versions comparing by pairs, where the existing discrepancies between the two versions
were identified and discussed, reaching consensus. The consensual version in Spanish was
back-translated into English by two independent translators, who did not have access to
the original version. Subsequently, pair corrections were made, and the prototype of the
scale called “Escala de Satisfacción Académica del Estudiante de Enfermería (ESAEE)” was
created. For logical appearance validity, two expert committees were created with a total of
13 participants—one was made up of 7 professors from diverse university settings and the
other was constituted by 6 fourth-year nursing students [21]. The objective of both expert
committees was to assess whether each item was understandable, with sufficient clarity in
each of them.
2.3. Applicability and Feasibility
In the pilot phase, each of the participants was asked to complete the version of the
ESAEE instrument translated and adapted to the Spanish context and, later on, they were
given the choice to express if they found any difficulty in understanding any of the items,
as well as to leave comments on them. In this sense, if at least 15% of the students had
difficulties with any item, it should be reviewed; but none of the participants found any
difficulty in answering the questions. We also asked them to indicate the time they needed
to answer the survey, the result being slightly less than 15 min.
Likewise, it was considered that, in adaptations, it is relevant not only to show evidence of a possible linguistic equivalence between the original and the adapted instruments,
but also to state that the adaptations are equivalent from a conceptual point of view [24].
When calculating the relevance or validity of the questionnaire, the “Content Validity
Index” (CVI) was used, in which, for each item to be considered acceptable in the final
questionnaire, its relevance had to be assessed with a value of 3 or 4 out of 4 on a Likert
scale by more than 78% of the experts [25,26], that is, a CVI equal to or higher than 0.78,
and that it was understandable for at least 80% of the experts [21,27].
Those items that did not meet the aforementioned requirements were reviewed and
reassessed, contacts being made with the primary translators and with those in charge
of the back translation, in order to verify that the changes we were going to implement
faithfully reflected the original scale. With the translators’ approval, a series of changes
were introduced in some items; the others were kept unchanged following the translators’
suggestions.
2.4. Statistical Analysis
When assessing the internal consistency or reliability of the questionnaire, its Cronbach’s alpha coefficient was calculated, where a value above 0.7 was considered acceptable,
which reveals a strong relationship among the questions of the test, either in each dimension or subscale or in the entire questionnaire [28]. For the construct validity, a confirmatory
factor analysis (CFA) was used, and a previous verification of the suitability was checked
with the Bartlett sphericity test and the Kaiser–Meyer–Olkin (KMO) coefficient. A significance of p < 0.05 for the Bartlett test and a value of KMO > 0.60 were considered acceptable
as recommended in the literature [29]. The extraction method used to perform the CFA was
the principal component analysis, and the rotation method used was the Varimax method
with Kaiser normalization.
When describing the gender, age, and teaching unit variables, the subscales and items
of the questionnaire, means, standard deviations and percentages were used.
The Shapiro–Wilk test and the Levene’s test were used to observe normality distribution, as well as to determine whether there was homogeneity in the variances, in addition
to parametric tests such as the Student’s t-test and the ANOVA test or non-parametric
ones, like Kruskal-Wallis or Mann-Whitney U. For the relationship of two continuous
quantitative variables, Pearson’s correlation test was performed.
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In order to perform the statistical data analysis, the SPSS© statistical software, version
21.0 (IBM Corp., Armonk, NY, USA) was used.
2.5. Ethical Considerations
Prior to the translation and validation process, authorization was asked from the
authors of the UNSASS questionnaire, and they gave permission to use the UNSASS scale
for its adaptation and use in the present study [17].
The participants of both expert committees (professors and students) and the students
who participated in the pilot test were previously informed about the purpose of the study
and they provided informed voluntary written consent. Their information was registered
anonymously so it would not be possible to identify participants´ answers, guaranteeing
anonymity and data confidentiality at all times. The study was approved by the Research
Ethics Committee from the Spanish Red Cross Nursing College, University of Seville, with
reference number 10/2018. According to this report, the study meets the requirements
for research with human beings and complies with current regulations in Spain and the
European Union regarding research issues.
3. Results
3.1. Translation and Adaptation Phase
After the described translation process and assessment, the initial version of the instrument, after going through the expert panel, can be found as supplementary information to
this article (Table S1, Supplementary Materials), with its variables (type and operational
definition) summarized in Table 1.
Table 1. Variables, types, and operational definitions.
Variable

Type

Operational Definition

Age
Gender

Discreet and quantitative
Dichotomous, nominal, and qualitative

Teaching Unit

Nominal and qualitative

Satisfaction (Scale total)
Satisfaction (In-Class Teaching subscale)
Satisfaction (Clinical Teaching subscale)
Satisfaction (Program Design and Delivery subscale)
Satisfaction (Support & Resources subscale)

Quantitative
Quantitative
Quantitative
Quantitative
Quantitative

Years old
Man, Woman
Virgen del Rocío, Virgen de Valme, Virgen
Macarena
48–240
16–80
15–75
12–60
5–25

3.2. Item Creation Process and Content Validity
When presenting a CVI above 0.78 or when being considered clear by at least 80% of
the experts in both the first and second rounds, the reevaluated items were accepted as
relevant and were included in the final version of the scale.
In the first round of item appreciation by the expert committees, seven items (3, 15,
28, 30, 31, 42, and 44) did not reach the clarity appreciation cutoff point in at least 80% of
the experts, and there were also six items (4, 15, 28, 31, 44, and 45) with a CVI below 0.78.
Those items were subjected to a second evaluation round with the improvements proposed
by the experts and a reassessment of the translation process. In any case, in this first round
of the expert panel of professors, some of the suggestions for improvement that the experts
proposed for each of the items that did not meet the validity or relevance criteria were
taken into account.
Unlike in the panel of professors, the panel of students did not find objections in the
items when assessing their clarity and relevance.
Therefore, the items in which professors had discrepancies were reevaluated, rechecking each of the steps previously performed, again comparing the previous versions of the
scale, and contacting the primary and native translators who carried out the translations,
to verify that the modifications that we were going to make could be a reflection of the
original scale, in order to maintain fidelity in the process, since it was not possible to move
away from its essence. With the approval of the translators, some modifications were
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introduced in the items, and in others, they were kept the same following the suggestions
of the translators.
Once the items had been modified, a second analysis was made by the panel of
professors in order to verify that the changes made were the ideal ones to achieve optimal
clarity and relevance of each of the items. In this second round of the validation process,
all the reevaluated items obtained a CVI above 0.78 (Table 2), the reason why they were
accepted as relevant and were included in the final version of the scale. They observed
that, in its integrity, the scale was expressed with sufficient clarity, thereby concluding this
phase of the validation process, including all items for the final version of the scale, even
the reassessed items.
Table 2. Content Validity Index (CVI) of the reevaluated items after the last round with the expert committees.
No.
4
15
28
31
44
45

Item

Content Validity Index

Faculty members make an effort to understand difficulties I
might be having with my course work
Faculty members create a good overall impression
Clinical instructors provide enough opportunities for
independent practice in the lab and clinical sites
Faculty members behave professionally
The secretaries are caring and helpful
The secretaries behave professionally

0.85
0.85
1
0.85
0.85
1

CVI: Content Validity Index.

3.3. Results of the Pilot Study
The ESAEE scale was administered to a sample of 32 students. A total of 78.1% of
participants (n = 25) were women. The mean age of the sample was 22.2 years (21–27),
SD = 1.62). The distribution of participants among the different teaching units was 21.8%
(n = 7), 59.3% (n = 19), and 18.7% (n = 6) for “Virgen del Rocío”, “Virgen Macarena”, and
“Virgen de Valme” units, respectively.
Table 3 shows the descriptive of the score obtained (mean, standard deviation, and the
percentage of the mean score related to the maximum value of each of the subscales and
the ESAEE scale as a whole). The subscale 4 “Support & Resources” was the best valued
subscale by nursing students. No comprehension or legibility problems were identified for
any of the items.
Table 3. Mean, standard deviation, and percentage of the mean score in relation to the possible maximum of each of the
subscales and of the entire “Escala de Satisfacción Académica del Estudiante de Enfermería” (ESAEE) scale.
Descriptive
Parameter

In-Class Teaching
Subscale

Clinical Teaching
Subscale

Program Design
and Delivery
Subscale

Support &
Resources
Subscale

Total Satisfaction

Mean
Standard Deviation
Percentages

3.54
0.22
70.8%

3.92
0.19
78.4%

3.63
0.27
72.6%

4.19
0.08
83.8%

3.75
0.30
75.0%

Table 4 presents the mean and standard deviation for each of the items and for each of
the subscales.
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Faculty members are easily approachable

Faculty members make every effort to assist students when asked
Faculty members make an effort to understand difficulties I might be
having with my course work
Faculty members are usually available after class and during office hours
I can freely express my academic and other concerns to the
administration

Faculty are fair and unbiased in their treatment of individual students

Faculty members provide adequate feedback about students’ progress in
a course

I receive detailed feedback from faculty members on my work and
written assignments

Channels for expressing students’ complaints are readily available

Faculty members are good role models and motivate me to do my best

The administration shows concern for students as individuals

Faculty members demonstrate a high level of knowledge in their
subject area
Faculty members take the time to listen/discuss issues that may impact
my academic performance
Faculty members create a good overall impression

I am generally given enough time to understand the things I have
to learn

2.

3.
4.

7.

8.

9.

10.

11.

12.

13.

16.

15.

14.

5.
6.

I can freely express my academic and other concerns to faculty members

3.47

3.91

3.44

3.69

3.34

3.59

3.09

3.19

3.34

0.92

0.73

1.05

0.78

1.07

0.80

1.30

1.15

0.90

0.90

0.95

3.56
3.66

0.80

0.98

3.44
3.75

0.81

0.82

1.03

3.72

3.69

3.81

0.22

3.54

“In-Class Teaching” subscale

1.

SD

Mean

Clinical instructors facilitate my ability to critically assess my
client’s needs
Clinical instructors assign me to patients that are appropriate for my
level of competence

23.

Clinical instructors provide enough opportunities for independent
practice in the lab and clinical sites

28.

31.

30.

29.

Faculty members behave professionally

Instructions are consistent among different clinical and lab instructors

Clinical instructors encourage me to link theory to practice

Clinical instructors demonstrate a high level of knowledge and
clinical expertise
Clinical instructors are available when needed

26.
27.

Clinical instructors give me verbal and written feedback concerning my
clinical experience

25.

24.

Clinical instructors view my mistakes as part of my learning
Clinical instructors give me clear ideas of what is expected from me
during a clinical rotation

Clinical instructors provide feedback at appropriate times, and do not
embarrass me in front of others (classmates, staff, patients and
family members)
Clinical instructors are open to discussions and difference in opinions
Clinical instructors give me sufficient guidance before I perform
technical skills

“Clinical Teaching” subscale
Clinical instructors are approachable and make students feel comfortable
about asking questions

21.
22.

19.
20.

18.

17.

Items

Table 4. Mean values and standard deviation for items, subscales, and total ESAEE scale.

Items

Int. J. Environ. Res. Public Health 2021, 18, 423

4.44

3.78

3.69

3.81

3.84

3.97

3.91

4.13

3.72

3.78

4.00

4.09

3.75

4.00

4.00

3.92

Mean

0.62

0.97

0.97

1.00

0.88

0.86

1.03

0.87

1.08

1.07

1.05

0.86

0.95

1.02

0.84

0.19

SD

The program enhances my analytical skills
Most courses in this program are beneficial and contribute to my overall
professional development

The quality of instruction I receive in my classes is good and helpful

I usually have a clear idea of what is expected of me in this program

The program is designed to facilitate team work among students
The program enhances my problem solving or critical thinking skills
There is a commitment to academic excellence in this program

As a result of my courses, I feel confident about dealing with clinical
nursing problems

Going to class helps me better understand the material
I am able to experience intellectual growth in the program
Overall, the program requirements are reasonable and achievable

33.
34.

35.

36.

37.
38.
39.

40.

41.
42.
43.

32.

“Program Design and Delivery” subscale
This program provides a variety of good and relevant courses

Items
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0.90
0.84
0.94

3.88

1.23

0.92
0.89
1.07

0.89

3.88
4.06

3.09

3.72
3.72
3.38

3.28

0.81

0.95

3.56
3.72

0.95

3.63
3.69
3.59

SD
0.27
1.03

Mean

Items

Computer and clinical labs are well equipped, adequately staffed, and
are readily accessible to meet
The facilities (class rooms, clinical and computer labs) facilitate my
learning

47.

Total ESAEE Scale

Support at the clinical and computer labs is readily available

46.

48.

The secretaries behave professionally

“Support & Resources” subscale
The secretaries are caring and helpful

45.

44.

Table 4. Cont.

3.75

4.31

4.25

4.13

4.22

4.19
4.06

Mean

SD

0.30

0.69

0.67

1.00

0.75

0.98
0.98
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3.4. Internal Consistency and Reliability
The four subscales that constitute the ESAEE scale obtained Cronbach’s alpha coefficients of 0.94 (In-Class Teaching subscale), 0.94 (Clinical Teaching subscale), 0.92 (Program
Design and Delivery subscale), and 0.92 (Support & Resources subscale). The ESAEE scale
obtained the highest Cronbach’s alpha coefficient, i.e., 0.96.
3.5. Internal Validity of the Scale
Regarding the confirmatory factor analysis (CFA), before the CFA, KMO = 0.93 and
p < 0.001 was achieved in the Bartlett test. The CFA results revealed and confirmed the four
original factors that accounted for 67.3% of the total variance and a factor loading above
0.4 in all the items. Table 5 presents, through the rotated component matrix, the values
of the CFA model and the standardized coefficients of the model items that best fit (only
factor loading values above 0.4 are expressed).
3.6. Hypothesis Contrast Analysis
The relationship of gender and teaching unit with the satisfaction of the surveyed
students was analyzed, not only in each of the factors or dimensions but also in the entire
scale, and no relationship was observed. However, in the case of the relationship between
age and satisfaction there was no relation between them, both in the entire scale and in
all the subscales, except for the “Support & Resources” subscale (p = 0.003; Pearson’s
correlation coefficient of −0.513), which indicated an inversely proportional relationship,
with moderate intensity.
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0.729
0.725
0.718
0.706
0.699
0.683
0.654
0.637
0.633
0.632
0.624
0.617
0.604
0.596
0.589
0.588
Factor 1

3. Faculty members make every effort to assist students when asked
14. Faculty members take the time to listen/discuss issues that may impact my academic performance
1. I can freely express my academic and other concerns to faculty members
2. Faculty members are easily approachable
9. I receive detailed feedback from faculty members on my work and written assignments
16. I am generally given enough time to understand the things I have to learn
13. Faculty members demonstrate a high level of knowledge in their subject area
4. Faculty members make an effort to understand difficulties I might be having with my course work
11. Faculty members are good role models and motivate me to do my best
7. Faculty are fair and unbiased in their treatment of individual students
8. Faculty members provide adequate feedback about students’ progress in a course
15. Faculty members create a good overall impression
12. The administration shows concern for students as individuals
6. I can freely express my academic and other concerns to the administration
5. Faculty members are usually available after class and during office hours
10. Channels for expressing students’ complaints are readily available
“Clinical Teaching” subscale (items 17–31) (Cronbach’s α = 0.94)
20. Clinical instructors give me sufficient guidance before I perform technical skills
28. Clinical instructors provide enough opportunities for independent practice in the lab and clinical sites
30. Instructions are consistent among different clinical and lab instructors
23. Clinical instructors facilitate my ability to critically assess my client’s needs
25. Clinical instructors give me verbal and written feedback concerning my clinical experience
18. Clinical instructors provide feedback at appropriate times, and do not embarrass me in front of others (classmates, staff,
patients and family members)
24. Clinical instructors assign me to patients that are appropriate for my level of competence
27. Clinical instructors are available when needed
19. Clinical instructors are open to discussions and difference in opinions
22. Clinical instructors give me clear ideas of what is expected from me during a clinical rotation
29. Clinical instructors encourage me to link theory to practice
26. Clinical instructors demonstrate a high level of knowledge and clinical expertise
21. Clinical instructors view my mistakes as part of my learning
17. Clinical instructors are approachable and make students feel comfortable about asking questions
31. Faculty members behave professionally
0.430

Factor 1

“In-Class Teaching” Subscale (Items 1–16) (Cronbach’s α = 0.94)

0.775
0.735
0.728
0.718
0.713
0.676
0.637
0.543
0.450

0.781

Factor 2
0.881
0.808
0.799
0.785
0.784

0.520

0.464

0.485

0.498

Factor 2

Table 5. Confirmatory factor analysis (CFA) for ESAEE (rotated component matrix and Cronbach’s alpha coefficient).
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Factor 3

Factor 3

Factor 4

0.421

0.442

Factor 4

46.
47.
48.
45.
44.

34.
32.
40.
36.
39.
41.
38.
35.
33.
42.
37.
43.

Eigen Value
% of variability
% of cumulative variability

Table 5. Cont.

43.835
43.835

0.471
Factor 1

0.553

Factor 1

Factor 1

Only factor loading values above 0.4 are expressed.

“Program Design and Delivery” subscale (items 32–43) (Cronbach’s α = 0.92)
Most courses in this program are beneficial and contribute to my overall professional development
This program provides a variety of good and relevant courses
As a result of my courses, I feel confident about dealing with clinical nursing problems
I usually have a clear idea of what is expected of me in this program
There is a commitment to academic excellence in this program
Going to class helps me better understand the material
The program enhances my problem solving or critical thinking skills
The quality of instruction I receive in my classes is good and helpful
The program enhances my analytical skills
I am able to experience intellectual growth in the program
The program is designed to facilitate team work among students
Overall, the program requirements are reasonable and achievable
“Support & Resources” subscale (items 44–48) (Cronbach’s α = 0.92)
Support at the clinical and computer labs is readily available
Computer and clinical labs are well equipped, adequately staffed, and are readily accessible to meet
The facilities (class rooms, clinical and computer labs) facilitate my learning
The secretaries behave professionally
The secretaries are caring and helpful

“In-Class Teaching” Subscale (Items 1–16) (Cronbach’s α = 0.94)
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Factor 2

11.732
55.567

Factor 2

0.538

0.406

Factor 2

Factor 3

8.675
64.242

0.406

Factor 3
0.868
0.787
0.705
0.701
0.675
0.677
0.650
0.632
0.613
0.671
0.588
0.553
Factor 3

3.070
67.312

Factor 4
0.875
0.760
0.746
0.648
0.598

Factor 4

Factor 4
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4. Discussion
The final version of the ESAEE scale is composed of 48 items divided into 4 subscales (In-Class Teaching, Clinical Teaching, Program Design and Delivery, and Support
& Resources), identically to the original UNSASS scale [17]. All the items, as Dennison
and El-Masri [17] did in their development of the UNSASS scale, were evaluated both in
terms of clarity and of relevance, this last characteristic by means of the CVI. Similarly, in
order to maintain fidelity with the original in the adaptation of the instrument, the same
Likert-type scale scoring was followed, and no strata were proposed for the classification
of satisfaction.
By means of the expert committees (professors and students), it was verified that the
ESAEE scale presents logical appearance validity. The reliability of the UNSASS scale was
assessed using Cronbach’s alpha, and showed excellent reliability for the entire scale and
for the subscales, with the ESAEE scale presenting reliability levels even higher than the
original. However, it is necessary to highlight that the calculation of Cronbach’s alpha was
not performed from the perspective of a scale made up of 5-point ordinal variables, as
suggested by some in the literature [30,31] but rather as nominal polycotomic variables.
However, in any case, this same literature suggests that with this type of analysis the
Cronbach’s alpha would probably have been even higher.
With respect to the “Satisfaction with First Clinical Practical Education” (SFCPE)
questionnaire developed by Asadizaker et al. [4] to assess satisfaction in the nursing
students with their first clinical setting, it consists of seven factors, and there are similarities
when analyzing the nursing student’s satisfaction between the two scales, although the
ESAEE scale is more compact for having fewer factors, four specifically.
In the first subscale of ESAEE, mostly devoted to theoretical teaching in classrooms,
there is no correlation with the SFCPE scale, since the latter is more focused on the clinical
scope. However, the second subscale, “Clinical Teaching”, is in fact widely adopted and, at
the same time, subdivided into several factors that can relate between the subscales. In this
sense, the SFCPE adopts factors like “Feelings and perceptions” (Factor 3) (related to items
18, 19, and 29 from ESAEE), “Clinical atmosphere” (Factor 4) (related to items 21, 23, and
25 from ESAEE), “Instructor performance” (Factor 1) (related to items 22, 24, 26, 30, and 31
from ESAEE), or “Access to professionals” (Factor 7) (related to items 17, 20, and 27 from
ESAEE). The third subscale in ESAEE, “Program Design and Delivery”, is related to the
SFCPE scale in the following factors: 2. “Integrated plan” and 5. “Scheduling”. Finally,
the “Support & Resources” subscale from ESAEE is related to Factor 6. “Facilities” of the
SFCPE scale.
In relation to gender, no statistically significant difference was found between satisfaction and this variable. This coincides with the study by Salamonson et al. [32], in
which no relationship was found between satisfaction and the age of the nursing students,
coinciding with the results obtained in the ESAEE scale, with the exception of the “Support
& Resources” subscale, where the relationship with satisfaction was in fact statistically
significant. Studies such as the ones by Milton-Wildey et al. [33] and Domingues et al. [19]
set forth that younger students present greater satisfaction levels than older students,
which is in agreement with the results obtained in the “Support & Resources” subscale
from ESAEE.
In the ESAEE scale, total satisfaction was high (75%). Regarding the decreasing order
of the students’ satisfaction levels with the different subscales, we found that the “Support
& Resources” subscale (83.8%) was the best valued, followed by “Clinical Teaching” (78.4%),
“Program Design and Delivery” (72.6%), and, in fourth and last place, “In-Class Teaching”
(70.8%).
The “In-Class Teaching” subscale from ESAEE obtained a higher result than that
obtained in the “Cuestionario de Satisfacción del Estudiante” by Jiménez et al. [34], where
the “Desempeño del profesor” factor (related to the “In-Class Teaching” subscale from
ESAEE), was in second place, but with a percentage of 64%. The results obtained in our
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study (mean of 3.54) are in agreement with those obtained by Domingues et al. [19] with a
mean of 3.57 for the “Curricular dimension and teaching” factor.
The results obtained for the “Clinical Teaching” subscale (78.4%) from ESAEE were
consistent with those obtained in the study by Espeland and Indrehus [10], where 70% of
the students were satisfied with the “Clinical practice”.
The “Program Design and Delivery” from ESAEE is related in the study by Lepiani
et al. [18] with the “Organization of teaching” factor, which obtained a mean score of 3.81
in the students’ satisfaction levels, similarly to our study (3.63). In the study by Domingues
et al. [19], this subscale is related to the “Curricular dimension and teaching” factor, which
obtained a mean score of 3.57, also similar to the result obtained in the “Program Design
and Delivery” subscale.
The results of the “Support & Resources” subscale from ESAEE, with items related to
the infrastructures and to the administration and services staff, are in agreement with those
obtained in the study by Pecina [3], where the areas best evaluated were “IT services” and
“Infrastructures”. In the study by Lepiani et al. [14], the “Facilities” factor was the worst
evaluated (mean of 2.87); however, this result does not coincide with the higher satisfaction
level obtained in subscale 4 (mean of 4.19).
A very high reliability was obtained in the ESAEE scale (α: 0.96), coinciding with the
values obtained in the studies by Asadizaker et al. [4] and Baykal et al. [14]. In addition,
Domingues et al. [19] and Dennison and El-Masri [17] reached Cronbach’s α coefficients
of 0.92, 0.97, 0.93, and 0.96, respectively; however, lower results, though reliable, were
obtained in Pecina [3] and in Salamonson et al. [29], namely 0.83 and 0.80, respectively.
As a limitation of this research, we can mention having conducted an exploratory
study of the ESAEE questionnaire, without accompanying it with a reliability test (test and
re-test), in addition to only selecting students from the last year of the nursing program.
This would have allowed us to calculate the interclass correlation coefficients, which would
have given much more consistency to the study. Thus, as an improvement proposal, we
shall conduct a reliability test, by having the participants complete the ESAEE questionnaire
a second time 15 days after its first application, in addition to expanding the selection to
students from the third year, who also have clinical practices as well as theoretical classes.
Another limitation to highlight is the absence of an external evidence of validity, given that,
due to the scarcity of specific scales available of this type, it would also be very difficult to
identify a “gold standard”. As it is a first pilot validation study of the scale and, therefore, a
line of research in which the authors continue to investigate, the inclusion of a comparison
with an external evidence of validity could be suggested for the future.
5. Conclusions
Obtaining the satisfaction level of undergraduate nursing students represents an
opportunity to know the aspects that can be improved, in order to implement measures
leading to better quality in the studies, from the point of view not only of the curricula,
but also of their transposition to theoretical classes, care practices, and the organization of
the Nursing School. The aforementioned will improve how the students cope with their
entry in the near future into the nursing profession and, with that, into the professional
health care provided to people. This research could also be useful for a future review of the
aforementioned aspects, either by the Nursing Schools or by the universities.
The Escala de Satisfacción Académica del Estudiante de Enfermería (ESAEE) scale
was developed through a 5-phase validation process, adapted to the Spanish context. It
consists of 48 items encompassed in four appreciation dimensions (In-Class Teaching,
Clinical Teaching, Program Design and Delivery, and Support & Resources), with a Content
Validity Index and a Cronbach’s α sufficiently high and similar to the original version of the
validated questionnaire (UNSASS), which signifies sufficiently high internal consistency
and validity of the content of the questionnaire for its validation. Only one moderate
negative correlation was observed between the “Support & Resources” subscale and age.
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For the future, we intend to conduct a multicenter research study with Nursing Schools
from other universities, with a larger sample of nursing students and from different years,
in addition to conducting not only a quantitative but also a qualitative approach, since
in the world of perceptions and feelings, as in the case of the study of satisfaction, it is
necessary to know more in depth what those students feel.
Supplementary Materials: The following are available online at https://www.mdpi.com/1660-460
1/18/2/423/s1, Table S1: “Escala de Satisfacción Académica del Estudiante de Enfermería” (ESAEE
scale) after translation, expert committee modifications, and piloting.
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Abstract: Background: Nursing work environments are defined as the characteristics of the workplace
that promote or hinder the provision of professional care by nurses. Positive work environments
lead to better health outcomes. Our study aims to identify the strengths and weaknesses of primary
health care settings in Spain. Methods: Cross-sectional study carried out from 2018 to 2019. We
used the Practice Environment Scale of the Nursing Work Index and the TOP10 Questionnaire of
Assessment of Environments in Primary Health Care for data collection. The associations between
sociodemographic and professional variables were analyzed. Results: In total, 702 primary care
nurses participated in the study. Responses were obtained from 14 out of the 17 Spanish Autonomous
Communities. Nursing foundation for quality of care, management and leadership of head nurse
and nurse–physician relationship were identified as strengths, whereas nurse participation in center
affairs and adequate human resources to ensure quality of care were identified as weaknesses of the
nursing work environment in primary health care. Older nurses and those educated to doctoral level
were the most critical in the nursing work environments. Variables Age, Level of Education and
Managerial Role showed a significant relation with global score in the questionnaire. Conclusion:
Interventions by nurse managers in primary health care should focus on improving identified
weaknesses to improve quality of care and health outcomes.
Keywords: nursing; primary care; workplace; quality of health care; nurse’s role

1. Introduction
The nursing workforce plays a crucial role in health systems globally. According to the
World Health Organization (WHO) [1], nurses must work to their full potential if countries
are to achieve universal health coverage for the population. Nurses are a key element in
the sustainability of the health service, enhancing quality of care and promoting patient
safety, satisfaction and confidence [2,3]. These reasons have justified the implementation
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of the international campaign “Nursing Now” and the declaration of the year 2020 as the
International Year of the Nurse.
In order to achieve the highest possible quality of nursing care, it is essential to
analyze the elements contributing to the delivery of such care; the sum of these elements
is the nursing work environment (NWE). Thus, NWE is defined as the characteristics of
the workplace that promote or hinder the delivery of quality nursing care [4]. Positive
NWEs are characterized by lower rates of mortality, morbidity and adverse events [5–7];
reduced administrative costs and absenteeism [8]; a lower level of burnout and increased
patient satisfaction with nursing care and the health organization [9]. Improving health
outcomes, the sustainability of the health system and user satisfaction are common goals
for healthcare managers, which can be addressed from the perspective of NWE with
positive conditions for care. The Magnet Hospital program, for example, accredits centers
of excellence and quality of care based on evidence-based practice [10–12]. Magnet centers
promote the development of a culture of safety and quality care, staff recognition programs,
interdisciplinary communication and horizontal management that contribute positively to
the work environment [13,14].
NWE studies have been extensive in hospital settings [15]. However, there is a lack
of evidence about the impact of positive primary health care (PHC) NWE on patient
outcomes. This may be a handicap for optimizing PHC services, where the configuration
of the microenvironment should be conducive to the provision of excellent care. Previous
studies [4] have pointed to a possible association between positive PHC NWE and patient
outcomes, but the evidence is still scarce.
Previous studies [4,16–18] have assessed the PHC NWE in Spain, concluding that
management and leadership of the head nurse, nurse–physician relationship and nursing
foundation for quality of care are the most highly valued aspects by primary care nurses,
whereas adequate human resources to ensure quality of care is frequently among the least
valued characteristics of the workplace. A recent scoping review of the literature suggested
that the reality of the PHC NWE is different from that of the hospital NWE. This is due
to differences in the decision-making and organizational processes and the relationships
between team members. Thus, the evidence available on the hospital NWE may not
be applicable to the reality of the PHC NWE [19]. According to Lucas and Nunes [19],
the work environment is the most influential factor with the greatest impact on nursing
outcomes and on the perceptions of the quality of care and client safety. In order to assess
and thus improve the quality of the NWE, Poghosyan et al. [20] developed a global model
for optimizing the PHC NWE. In their model, they propose the integration of institutional
policies, organizational innovation and research.
We argue that positive PHC NWE can increase the quality of nursing care and, subsequently, improve patient outcomes. However, in order to achieve this goal, it is necessary to
analyze the strengths and weaknesses of the PHC NWE. Therefore, we aim to analyze the
characteristics of NWE in PHC settings in Spain, identifying these environments’ strengths
and weaknesses. In addition, we aim to analyze the associations between sociodemographic and professional variables in our sample, as well as the nursing professionals’
perception of their NWE.
2. Materials and Methods
2.1. Design
Cross-sectional study of the strengths and weaknesses of NWE in PHC settings in Spain.
2.2. Participants and Study Location
We recruited a non-probabilistic, multi-stage sample of qualified nurses working in
PHC settings in Spain. Due to the limited resources for data collection and the geographical
dispersion of PHC professionals, the maximum possible number of participants was
proposed as a sampling target during the set data collection period. Inclusion criteria for
participation in this study were: being qualified as a nurse, having worked in the same
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PHC setting for at least 3 months and signing the consent form. Data collection was paused
during vacation periods in order to limit the possibility of bias arising from staff turnover.
A total of 817 questionnaires were received, of which 115 (14.7%) were excluded. The
reasons for their exclusion were: 7 (6.09%) nurses who did not work at PHC, 27 (23.48%)
did not complete the questionnaires correctly and 81 (70.43%) did not meet the criteria for
participation in the study.
First, the researchers disseminated the study through social networks (Twitter, Facebook) obtaining an unrestricted sample [21]. Simultaneously, direct dissemination among
PHC nurses was achieved by contacting key informants via institutional e-mail (on two
occasions, one month apart) to encourage and remind them to participate in the study. This
was done between June 2018 and June 2019.
A data collection pack containing the consent form, a questionnaire of sociodemographic variables developed ad hoc and the Practice Environment Scale of the Nursing
Work Index (PES-NWI) questionnaire was sent via email to the participants. We used
Google Forms® , with a limited response via Internet Protocol (IP), to collect the data electronically. A letter of invitation to participate in the study was also attached, as well as
a request to contribute to the dissemination of the study with the purpose of reaching a
greater number of PHC nurses through a snowball sampling technique.
2.3. Instruments of Data Collection
An ad hoc questionnaire was designed to collect sociodemographic and professional
variables including age, gender, level of education, professional specialization, work
experience in PHC settings and management role and responsibilities.
There are multiple measurement tools for the study of NWE [22]. The PES-NWI is
among the most widely used and has high levels of consistency and reliability (Cronbach’s
Alpha 0.807–0.916) [9,23,24]. We used the Spanish version of the PES-NWI, which was
adapted and validated for use in Spanish PHC settings by de Pedro-Gómez et al. [25]
in 2012. The Spanish PES-NWI is divided into 5 dimensions, namely, nurse participation
in center affairs (nine items) (D1), nursing foundation for quality of care (10 items) (D2),
management and leadership of head nurse (five items) (D3), adequate human resources
to ensure quality of care (four items) (D4) and nurse–physician relationship (three items)
(D5). This tool includes a total of 31 items measured on a 4-point Likert scale, with
scores ranging between 4 to 124. A favorable environment receives scores of >2.6, neutral
or controversial environments receive scores between 2.6 and 2.4 and an unfavorable
NWE receives scores of >2.4 for each dimension. Total scores are interpreted as follows:
values ≥80.6 are interpreted as positive environments for nursing work, values between
74.5 and 80.5 are identified as controversial environments and values ≤74.4 are classed
as negative environments for nursing work [26]. For the present study, Cronbach’s alpha
for the PES-NWI was 0.937, with a reliability range between 0.836 and 0.935 for each
dimension.
More recently, an abbreviated version of the PES-NWI tool was developed by GeaCaballero et al. [26] with the aim of synthetizing and prioritizing the essential elements for
improving PHC settings in the Spanish context. The TOP10 Questionnaire of Assessment
of Environments in Primary Health Care (hereinafter TOP10) is divided into 3 dimensions,
namely, nurse participation in center affairs (D1a), quality of care (D2a) and human resources (D3a). It comprises 10 items identified as the “essential elements of care”; if not
positive, these essential elements of care can seriously affect the quality of care in any given
NWE. The total score of the TOP10 questionnaire ranges between 10 and 40. The higher
the score, the more favorable the NWE. Cronbach’s alpha for the TOP10 questionnaire was
reported at 0.816 in a previous study [26]; for the present study, Cronbach’s alpha was
0.805. The TOP10 questionnaire was completed by the researchers based on the results
obtained from the Spanish version of the PES-NWI tool.
The information for the analysis of the TOP10 was extracted from the PES-NWI
questionnaire, since the 10 essential items are part of the 31 that make up the PES-NWI.
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2.4. Statistical Analysis
We used descriptive statistics to analyze the sociodemographic and professional
characteristics of our sample. Mean and standard deviation for quantitative variables and
frequencies, and percentages for qualitative variables, were calculated.
We calculated the Cronbach’s alpha coefficient of both the PES-NWI and TOP10 questionnaire to assess internal consistency and reliability as a whole, and for each dimension
separately. Reliability was considered excellent when Cronbach Alpha was greater than
0.90; good between 0.80 and 0.89; acceptable between 0.70 and 0.79; questionable between
0.60 and 0.69; poor between 0.50 and 0.59 and unacceptable below 0.50 [27].
We carried out a normality test using Shapiro–Wilk and Kolmogorov–Smirnov tests
as appropriate for the quantitative variables. Four variables were found to have a nonnormal distribution, namely, dimensions D1, D3, D4 and D5, and were analyzed using
non-parametric methods. For the bivariate analyses of variables with a normal distribution
(D2 and TOP10), we used a t-test for independent samples for dichotomous variables and
ANOVA for polytomous variables. If significant differences in the ANOVA were found, the
Bonferroni test was applied to determine which pairs of categories presented significant
differences between them.
The SPSS v23 statistical package was used for the statistical analysis, and a significance
level of p = 0.05 was adopted.
2.5. Ethical Considerations
We safeguarded our participants’ confidentiality and anonymity according to Spanish/European data protection regulations (Organic Law 3/2018). The participants were
informed about the methods and aims of the study and gave their consent to take part in
this investigation. This study was approved by the Research Ethics Committee of the Valencian Community (Xàtiva/Ontinyent, Valencia, Spain). The participants did not receive
any compensation for completing the questionnaires.
3. Results
The final sample consisted of 702 qualified PHC nurses. The participants were mainly
women (71.9%), aged 40 years or older (61.1%) and with more than 10 years of work experience (52.4%). Most of our participants were educated to degree level (64.3%), 5.4% were
nurse specialists and 11.8% were nurse managers or coordinators. Responses were obtained
from 14 out of the 17 Spanish Autonomous Communities, with a greater representation
from the Valencian Community and the Canary Islands (76.3%).
The results of the PES-NWI are shown in Table 1. The NWE in Spanish PHC settings was positive with a total average score of 82.4. Three dimensions were identified as
strengths, namely, nursing foundation for quality of care (D2), management and leadership of head nurse (D3) and nurse–physician relationship (D5), and one dimension was
identified as a weakness in the PHC settings studied: adequate human resources to ensure
quality of care (D4). Nurse participation in center affairs (D1) was considered as neutral or
controversial. Specifically, 17 items were identified as strengths, and only 9 were classed as
weaknesses of the PHC settings (items 6, 7, 9, 12, 16, 25–28). The reliability of the PSE-NWI
in our sample was confirmed with a Cronbach’s alpha 0.937 and a range between 0.836
and 0.935 for each of its dimensions.
The average score from the TOP10 questionnaire was 29.7. Two of its dimensions were
identified as strengths: participation in center affairs (D1a) and quality of care (D2a), and
one was identified as a weakness: human resources (D3a). The reliability of the TOP10 tool
in our sample was confirmed with a Cronbach’s alpha 0.805.
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2.88 (1.0)

2.58 (0.9)
2.97 (0.9)
3.03 (0.8)
2.93 (0.9)
2.88 (1.0)
2.94 (1.0)
2.87 (1.0)
3.07 (1.0)
2.90 (1.0)

10: Nursing diagnostics are used
11 *: There is an active quality assurance and improvement programme
12: There is a programme for welcoming and mentoring new nurses
13: Nursing care is based on a nursing model rather than a biomedical model
14 *: Assigning patients to each nurse promotes continuity of care
15 *: There is a common, well-defined nursing philosophy that permeates the environment in which patients are cared for
16: There is a written and updated plan of care for each patient
17: Center managers are concerned that nurses provide high-quality care
18 *: A program of continuing education is developed for nurses
19 *: The nurses in the center have adequate clinical competence

Dimension 3: Management and leadership of head nurse

20*: The coordinator/supervisor is a good manager and leader
21: The supervisor/coordinator supports the staff in their decisions, even if the conflict is with medical staff
22: The supervisor/coordinator uses mistakes as opportunities for learning and improvement, not as criticism
23: The supervisor/coordinator is sympathetic and advises and supports the nurses
24: Work well done is recognised and praised

2.68 (0.9)
3.14 (0.9)
2.63 (0.9)

2.72 (0.6)

Dimension 2: Nursing foundation for quality of care

2.87 (0.9)

2.90 (1.0)

2.44 (0.9)

2.59 (0.9)

2.47 (0.9)
2.47 (0.9)
2.41 (0.9)
2.55 (0.9)

Neutral

1 *: Staff nurses are formally involved in the internal management of the center (boards, decision-making bodies)
2: Nurses at the center have opportunities to participate in decisions affecting the various policies developed by the center
3: Many opportunities exist for the professional development of nurses
4: Management listens and responds to the concerns of its nurses
5: The Director of Nursing is accessible and easily “visible”
6: A professional career can be developed or there are opportunities for promotion in the clinical career
7: Managers consult with nurses about problems and ways of doing things on a day-to-day basis
8: Staff nurses have opportunities to participate in the center’s committees, such as the committee on research, ethics, infections
9: Nursing managers are at the same level of power and authority as other managers in the center

Strengths

Score Mean (SD)
2.50 (0.7)

Table 1. Total scores by dimensions and items from the PES-NWI.

Dimension 1: Nurse participation in the center affairs
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2.25 (1.1)

2.34 (1.0)

2.27 (1.0)
2.34 (1.0)

Weaknesses

2.31 (1.0)

Weaknesses

SD: standard deviation; strength: score > 2.6; neutral or controversial: score between 2.4–2.6; weakness: score < 2.4; positive environment: PES-NWI score > 80.6; controversial environment: PES-NWI score
74.4–80.6; negative environment: PES-NWI score < 74.4; * TOP10 items.

PES-NWI total
TOP10 total

82.43 (17.4)
29.68 (6.2)

2.73 (0.7)
2.92 (0.7)

Overall result

Strengths

TOP10 questionnaire

2.63 (0.9)
3.10 (0.7)
2.87 (0.8)

29: A lot of teamwork is done between doctors and nurses
30: There are good working relationships between doctors and nurses
31 *: Practice between nurses and doctors is based on appropriate collaboration

Dimension 1a: Participation in center affairs
Dimension 2a: Quality of care
Dimension 3a: Human resources

2.87 (0.7)

Dimension 5: Nurse–physician relationship

Neutral

Weaknesses
2.28 (1.0)
2.35 (1.0)
2.38 (0.9)
2.32 (0.9)

Neutral

25 *: There are enough employees to do the job properly
26 *: There are sufficient numbers of registered nurses to provide quality care
27: Support services (wardens, administrative staff, etc.) are adequate and make it easier to spend more time with patients
28: There is sufficient time and opportunity to discuss care issues with the other nurses

Strengths

Score Mean (SD)
2.33 (0.8)

Table 1. Cont.

Dimension 4: Adequate human resources to ensure quality of care
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The bivariate analysis of the results from PES-NWI and the sociodemographic and
professional variables are shown in Table 2. Age was statistically significant for the PESNWI and 3 out of its 5 dimensions (D2, D3 and D5). The participants’ level of education
was statistically significant for the overall PES-NWI and 4 of its dimensions (D1, D2, D3 and
D5), and management role was found to be statistically significant for the PES-NWI and 4
of its dimensions (D1, D2, D3 and D4). We did not find a statistically significant correlation
between PES-NWI and the rest of the sociodemographic and professional variables.
Table 2. Bivariate analysis of the results from PES-NWI and the sociodemographic and professional variables.
Scoring M(SD)
Global
Age (years)

pa

Less than or equal to 30
31–40
41–50
>50
Managerial role

pb

Yes
No
Level of education
Diploma
Degree
Specialisation
Master
PhD

pa

Dimensions
D1

D2

D3

D4

D5

0.016 *

0.123

0.047 *

0.041 *

0.467

0.000 *

84.98 (15.9)
84.99 (17.7)
81.56 (17.3)
80.22 (17.6)

2.63 (0.6)
2.55 (0.6)
2.48 (0.7)
2.46 (0.7)

2.74 (0.6)
2.83 (0.7)
2.70 (0.6)
2.65 (0.6)

3.00 (0.8)
3.06 (0.9)
2.92 (0.9)
2.82 (0.9)

2.44 (0.7)
2.31 (0.8)
2.29 (0.8)
2.33 (0.8)

3.04 (0.7)
3.06 (0.7)
2.82 (0.7)
2.71 (0.7)

<0.000 *

<0.000 *

<0.000 *

<0.000 *

<0.000 *

0.296

94.65 (14.4)
80.55 (17.3)

3.01 (0.6)
2.44 (0.6)

3.06 (0.5)
2.67 (0.6)

3.52 (0.6)
283 (0.9)

2.63 (0.8)
2.28 (0.8)

2.96 (0.7)
2.86 (0.7)

<0.000 *

0.026 *

<0.000 *

0.011 *

0.518

0.017 *

84.73 (17.4)
81.21 (16.1)
80.91 (16.1)
80.49 (17.7)
71.13 (16.5)

2.56 (0.7)
2.52 (0.6)
2.53 (0.6)
2.45 (0.6)
2.16 (0.7)

2.82 (0.6)
2.67 (0.6)
2.58 (0.6)
2.66 (0.6)
2.27 (0.6)

3.02 (0.9)
2.89 (0.9)
2.93 (0.8)
2.81 (0.9)
2.53 (0.8)

2.36 (0.8)
2.28 (0.7)
2.39 (0.7)
2.30 (0.8)
2.09 (0.7)

2.95 (0.8)
2.76 (0.7)
2.73 (0.7)
2.83 (0.7)
2.63 (0.7)

M: mean; SD: standard deviation; D1: participation of nursing staff; D2: nursing foundation in quality of care; D3: capacity, leadership
and support of nursing staff by managers; D4: the size of staff and adequacy of human resources; D5: relationships between nursing and
medical professionals; * significant values p < 0.05; p a : ANOVA; p b : Student’s t-test.

We investigated gender inequalities in our sample (Table 3). Our results show that
most of the nurses were aged ≤50 years (p = 0.031). The representation of women at higher
education levels (masters or doctorate) is proportionally lower than that of men (p = 0.024)
but, paradoxically, women achieve a higher percentage of specialist training (p = 0.048).
Table 3. Distribution and comparison of socio-demographic and occupational data by gender.
Gender
Man (%)

Woman (%)

22.7
28.6
22.3
34.0

77.3
71.4
77.7
66.0

29.6
21.8
16.5
29.3
46.7

70.4
78.2
83.5
70.7
53.3

15.8
20.7

84.2
79.3

22.0
21.6
31.2
29.3

78.0
78.4
68.8
70.7

21.7
78.3

28.4
71.6

p = 0.031 *

Age (years)
less than or equal to 30
31–40
41–50
>50

p = 0.024 *

Level of education
Diploma
Degree
Specialisation
Master
PhD

p = 0.048 *

Specialist training
Yes
No

p = 0.206

Working experience (years)
<2
2–4
5–10
>10

p = 0.204

Managerial role
Yes
No

p: chi square test; * p < 0.05
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4. Discussion
The main objective of this study was to identify strengths and weaknesses in the PHC
work environment in Spain. Our results suggest that positive NWEs in PHC in Spain are
characterized by nursing foundations for quality care (D2), management and leadership
of the head nurse (D3) and the nurse–physician relationship (D5). This is consistent with
previous studies in our context [16,17]. Nurse participation in center affairs (D1) was
identified as neutral or controversial in our study as opposed to a previous study by GeaCaballero et al. [16], where it was identified as a strength. Overall, our results differ from
those obtained by de Pedro-Gómez et al. [28], who classified the NWE in PHC settings in
the Balearic Islands as controversial (80.4 points).
This study fits well with the improvement model proposed by Poghosyan et al. [20].
Political decision-making and organizational innovation in PHC settings are key to improve
identified weaknesses. Furthermore, research in healthcare settings is essential to not only
increase knowledge of, and improve, both processes and procedures, but also to create an
organizational culture that promotes the integration of the best available evidence [18],
thus improving patient outcomes and increasing service user satisfaction.
Given the difficulty in finding other studies in the PHC setting, and due to their
conceptual proximity, we compared our results with those reported in studies about magnet
hospitals (as described in the introduction). Our results show that dimensions D2, D3 and
D5 are associated with a positive NWE. This is in agreement with the results from previous
studies carried out in “non-magnet hospitals”. These are encouraging findings, but they
are still far from those obtained in “magnet hospitals”, where every single dimension of the
PES-NWI was identified in historical studies as a strength [29,30]. This is an encouraging
finding as it demonstrates that the transformation of weak or controversial dimensions
into strengths is possible, as evidenced by the results obtained in magnet and excellent
work environments.
In Spanish hospitals, the same three dimensions, namely, D2, D3 and D5, were shown
to be neutral or controversial for the NWE [31]. This diversity in the results suggests that
the quality of the NWE in the hospital context depends on external as well as internal
characteristics of the healthcare service. Therefore, interventions to improve the NWE in the
PHC context should be individualized and based on the results obtained from each separate
healthcare institution (microenvironment). The same reflection is applicable to PHC work
environments. However, a study by de Pedro et al. [28] identified D2 and D3 only as
strengths in hospitals with 300–500 beds. Paradoxically, in international studies about the
characteristics of the NWE, we find a greater diversity of scenarios; some identify all the
dimensions of the PES-NWI as strengths [32,33], others show management and leadership
of the head nurse and nurse–physician relationship as strengths (D3 and D5) [34], and
some identify management and leadership of the head nurse as the only strength (D3) [35].
In the PHC NWE in Spain, the size of the workforce or human resources (D4) is
identified as a clear weakness, coinciding with national studies in both PHC [16,17,28]
and hospital [28,31,36] work environments. These results coincide with those portrayed in
international studies about NWE in the hospital setting [34,35]. The comparative studies
between “magnet and non-magnet hospitals” reported similar results in historical studies,
with human resources (D4) being identified as a weakness in “non-magnet hospitals”;
it was not identified as a weakness in “magnet hospitals”, but it was the worst valued
dimension [29,30]. This same situation was also observed in international studies, both
European [32] and Asian [33], with human resources usually being the worst valued
dimension. The problem with human resources is particularly serious in Spain, where
the nurse–patient ratio is 567 per 100,000 inhabitants, well below the European average
(811/100,000) and far from the more industrialized countries, such as Finland, Denmark
or Belgium (1500/100,000) [37]. Despite the efforts made in recent years to increase the
nursing workforce, and the commitment to nurses as health agents, it is still a limitation
that compromises patient safety and quality of care. Furthermore, the nurse–physician ratio
in Spain is severely unbalanced. According to the Organisation for Economic Co-operation
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and Development (OCED) [38], the number of physicians per inhabitant in Spain is above
average (7th place and above countries such as Italy, Australia, France and Finland), but
the number of nurses is well below the average worldwide (23rd place out of 26 countries).
Finland and Germany triple the number of nurses in Spain, and Norway quadruples it. It
should not be forgotten that there is a direct correlation between the ratio of nurses and
patient mortality, as well as other unwanted events and health outcomes [5–9].
These facts, framed in a global SARS-COV-2 pandemic, reveal and exacerbate existing
problems within the healthcare service. For example, the COVID-19 pandemic has added
undue pressure to the health services in Spain, thus highlighting the lack of qualified
nurses. As suggested by Seccia Ruggero [39], the replenishment of material resources
can be achieved relatively easily, but reinforcement with qualified nurses is difficult to
achieve and cannot be done over a short period of time. An adequate nursing provision
could contribute to improved outcomes in health crises, such as at the peak of the COVID
pandemic, which has led the WHO in April 2020 to call for more investment in nurses [40].
Key stakeholders and those responsible for decision making on healthcare service planning
should consider the need to increase the Spanish nursing workforce and draw a plan
accordingly in the years to come.
The results from the TOP10 scale [26] were fully consistent with the PES-NWI results, identifying participation of nurses in the affairs of the center (D1a) and the nursing
foundations for quality of care (D2a) as strengths, and human resources (D3a) as a weakness. We argue that TOP10 is a simpler way of identifying the strengths and weaknesses
associated with the NWE, making it easier and simpler for nurse managers to identify
weakness or areas for improvement within their PHC work environments. In addition,
the results from the TOP10 scale are valid and reliable as supported by a recent study by
Martínez-Riera et al. [41], where a group of community care experts considered that 9 out
of the 10 items of the TOP10 scale were essential elements to the PHC NWE.
The comparative study of the sociodemographic and professional variables and the
perception of the PHC NWE shows significant differences associated with age, level
of education and the level of management in which the professionals were involved.
Older nurses (50+) were the most critical with their work environments. In addition,
significant differences were found for dimensions D2, D3 and D5 separately. The agerelated differences found in Spanish studies should be assessed with caution due to the
average age difference between nurses employed in public and private services, with
greater representation in privately managed centers of the age range under 40 years [16].
Nurses educated to doctoral level identified the Spanish PHC NWE as a negative
environment for nursing care and also pointed to the dimensions of nursing participation
in center affairs (D1), nursing foundations for quality of care (D2) and human resources
(D4) as weaknesses. Interestingly, the dimension nursing foundations for quality of care
(D2) was identified as a weakness by doctoral nurses and as a strength by the rest of the
nursing professionals. The same was observed in a previous study [17] in the Community
of Madrid. This may suggest a lower level of job satisfaction among the most the nursing
professionals with a highest level of education [33], or perhaps it may reflect a greater
capacity for critical thinking. This situation is paradoxical. PHC nurses look after an
ageing population with highly complex and chronic conditions. Thus, it would seem
reasonable to integrate nurses with high levels of training and those in advanced practice
roles in PHC settings [42]. The International Council of Nurses [43] defines advanced
nurse practitioners as professionals who have acquired the theoretical knowledge, complex
decision-making skills and clinical competencies for extended practice in the country and
context for which they are accredited. Advanced training, such as a master’s or doctoral
degree, is recommended for an advanced nursing practice qualification [44]. Our results
show that highly qualified nurses (doctoral level) value their work environment the least,
reflecting the fact that the work environment may not be adapted to the academic level of
these professionals. We argue that it is necessary to ensure that highly qualified nurses and
those in advanced practice roles [45] are able to work to their full potential within PHC
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settings in Spain, and recommend that aspects such as the nurses’ level of training and
expertise, and not simply their seniority and years of experience, are taken into account
when designing nursing career pathways. Advanced practice nursing.
The nurses in a management role identified nursing participation in the affairs of the
center (D1), nursing foundations in the quality of care (D2), management and leadership
of the head nurse (D3) and human resources (D4) as strengths, with their score being
higher than that of their staff nurse colleagues. This was also the case in previous studies
carried out in Spain [16,17]. Interestingly, the human resources dimension (D4), which
was recognized as a weakness in our study, as well as in previous studies [16], was not
identified as such by the nurse managers, who considered it to be a strength. We believe
that this phenomenon should be analyzed further through in-depth qualitative interviews
with nurse managers, as well as other key stakeholders, in order to fully understand the
root cause of this problem. Namely, it is possible that there are specific factors which are
affecting the participants’ assessment of the impact of the nursing workforce on the NWE.
This may include the level of participation of the highest trained professionals and the
quality of the relationship between the nurse managers and the rest of the staff.
Finally, from a gender perspective, no significant differences were observed when
comparing the NWE with the gender of the participants in our study.
Limitations
We wish to highlight a number of limitations. First, our cross-sectional design does
not allow us to infer causality in the relationships between variables. Second, although our
sample is larger than that of previous PHC NWE studies, we cannot guarantee the representativeness of the entire nursing population in Spain as some of the Spanish territories
are either not represented or under-represented. Third, although precautions were taken
to control for duplicate responses, it is possible that some scaped our scrutiny. For these
reasons, we recommend that further studies analyzing the NWE in PHC settings with more
powerful samples are carried out in order to confirm these data.
5. Conclusions
The NWE in PHC settings in Spain is positive and comparatively better than the
NWE in hospital settings. We identified the following strengths: (1) nursing foundation
for the delivery of care, (2) management and leadership of the head nurse and (3) nurse–
physician relationship, and the following weakness: (1) participation of nurses in the affairs
of the center and (2) human resources. We argue that there is room for improvement
of the NWE in PHC settings in Spain, and that efforts should be directed towards the
neutral and negative aspects identified. Two groups of nurses were particularly critical of
their NWE, namely, older nurses and those educated to doctoral level. Nurse managers
did not identify human resources as a weakness, contrary to the results from previous
national and international investigations. We found no evidence of gender influence on the
results obtained.
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Abstract: Background: Cannabis is an illegal psychoactive substance that’s use is widespread among
adolescents. During adolescence, many changes can cause stress. In this phase, the group of friends
becomes increasingly important, being a situation of vulnerability for the beginning of cannabis
use, either as an escape mechanism or due to peer’s influence. Therefore, the purpose of this study
is to describe and analyze the structure of the consumption and friendship network, the intention
to use cannabis, and the stress in a secondary school class. Methods: An online platform with
validated self-reported questionnaires were used for data collection. Results: The sample consisted
of adolescents (n = 20) aged 14–16 from a third-year class of compulsory secondary education in
Ponferrada (León, Spain). Significant differences were obtained concerning consumption intention
and the different network metrics in both the friendship and consumption networks. Subsequently,
the representation of these networks was carried out. Conclusions: Social Network Analysis is a very
useful tool that provides a picture of the context in which adolescents are located. In the consumption
network, there are central actors who have not yet consumed cannabis; this is a crucial moment to
implement prevention strategies.
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1. Introduction
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According to the World Health Organization (WHO), cannabis is the most widely
consumed drug among young people in 2018; approximately 4.7% of young people aged
15 to 16 years had consumed it at least once [1]. In Spain, the most recent data indicate
that cannabis is the illegal psychoactive substance with the highest prevalence of use,
with an average age of onset of 14.8 years; in fact, 398,600 students aged 14 to 18 years
had consumed cannabis during 2016 [2]. Substance use is related to multiple risk factors,
including school failure and problematic behaviors [3]. Additionally, substance use can
lead to physical, psychological and social disorders that demand the design of effective
prevention policies [4]. Substance use and abuse is, therefore, one of the main risk factors
for health, where adolescent users are more likely to manifest social and personal issues,
lower psychological adjustment and emotional competence [5].
Adolescence is a period of change. A key characteristic of youth is that it is a relevant
phase in the consolidation, gain or loss of previously acquired habits and lifestyles, which
has an impact on the future health status of individuals [6]. Emotional and behavioral
adjustment problems have been seen as mediators between cannabis use and psychosis
risk [7]. Early initiated cannabis use results as a significant marker of mental health and
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behavioral risk [8]. Therefore, well-being in adolescents plays a key role in preventing
substance use [7]. Moreover, burnout experienced by adolescents in high school can have
an influence on cannabis use, being relevant to the consideration of academic stress in
the prevention of cannabis use, since its use causes a loss of academic expectations and
motivation [9].
As previously mentioned, cannabis use may appear as an escape mechanism from
stress [10]; in fact, those adolescents who do not use cannabis cope with stress in a more
flexible way [11]. There are cognitive schemes based on beliefs of grandiosity and insufficient self-control that are significantly associated with drug use [12]. The theory of
planned behavior provides an explanation for cannabis use and describes the relationship
between cognitive characteristics of individuals and the development and maintenance of
behavioral patterns [13]. Developmental theories indicate that the transition to adolescence
is decided by an increase in the frequency of peer interactions, the adoption of more sophisticated interpersonal behaviors, new social roles and experiences, adolescents’ motivation
to develop a stable sense of identity, and young people’s reliance on peer feedback (and
their perceived status by peers) [14].
In this context, the concept of Social Network Analysis (SNA) emerged, is proving an
impact on the health. Peers are fundamental in the social organization of adolescents, as
they are present in the academic environment and activities. Likewise, during adolescents’
development, they increasingly acquire more autonomy and independence from their
family environment [15,16]. SNA has been widely applied in public health, social support,
social capital, influences on health behaviors, and the social structure of information
dissemination [17]. Many studies have been carried out using the SNA in adolescents,
indicating how the position in the peer group and popularity have an influence on relevant
aspects, such as leisure activities and eating behaviors that spread in the friendship network,
influencing overweight [18] and even sleeping habits, where the most popular adolescents
sleep less than the rest of the individuals in the network [19].
SNA is a theoretical and methodological paradigm that makes possible to evaluate the
relational context empirically and to capture contexts of social interaction, which determine
the behavior of the actors that are part of that context [17]. Thus, one of the key components
in adolescent well-being are social networks. The literature has found that having friends or
being connected to friendship networks that exhibit risky behaviors (smoking or drinking
alcohol) implies an increased risk of engaging in these behaviors, both initially and over
time [20]. SNA can be helpful in better understanding the mechanisms underlying the
connection between friendships and risk behaviors [20]. Adolescent contacts are important
for the establishment of adolescent health, as well as for the acquisition and maintenance
of risk behaviors [21,22].
Peer influence is defined as a phenomenon characterized by the presence of both
selection and socialization. By understanding why adolescents fit in with their peers, it is
possible to develop preventive measures that alternatively address the psychological motivations that lead to conformity at present [14]. However, peer influence from adolescence
to adulthood has been found to be later much less clear [23].
Following the exposed problem, this study has the following question: what is the
relationship between the structural characteristics of friendship and cannabis use networks,
an individual’s intention to use cannabis and young adolescents’ stress? The SNA can
become a useful tool that will allow us to know the behavioral pattern of the network in
order to plan concrete and effective interventions on the identified risk behaviors (cannabis
use intention and stress), in short, to promote healthy and sustainable networks. Therefore,
the aim of this study is to describe the structure of the consumption and friendship network,
the intention to use cannabis and the stress of young adolescents in a secondary school
class, and, furthermore, to analyze the relationships between network structural variables,
consumption intention and stress and to represent these relationships in order to identify
peer leaders and plan interventions that promote health (less stress and less consumption).
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2. Materials and Methods
A cross-sectional, descriptive and correlational study was conducted. A nonprobabilistic convenience sample was selected. The sample is composed of all students enrolled
in a 3rd-year class in a Compulsory Secondary Education (E.S.O.) center in the city of
Ponferrada (León, Spain) during the 2019/2020 academic year. The criteria for selecting
this class are twofold: (i) the age of the students is at the age of initiation of cannabis use
and (ii) previous academic courses that ensure the coexistence of students. The selected
class has 20 students.
2.1. Variables and Measuring Instruments
Stress: Stress was measured using the Student Stress Inventory–Stress Manifestations
(SSI–SM) [24] validated in Spanish for adolescents [25]. This questionnaire consists of
22 items, with a five-point Likert-type scale (not at all, rarely, sometimes, often and totally).
These items are distributed in three factors: emotional (α = 0.79), physiological (α = 0.62)
and behavioral (α = 0.66).
Cannabis use: To measure cannabis use, the Spanish Survey on Drug Use in Secondary
Education (ESTUDES) [2] is used. This questionnaire is composed of different items,
according to the substances, from which we selected those referring to the block of cannabis
use. The section is made up of 10 items related to the time that cannabis has been used, the
first time it was used and how it is used.
Cannabis Use Intention: The validated Cannabis Use: Intention Questionnaire (CUIQ)
was used for the youth population [26]. This questionnaire comprises 12 items. Each one
of the items is evaluated by means of a Likert-type scale from 1 to 5 points.
Networks: To determine the classroom consumption and friendship network, a limited
census of actors is used that is matched to the list of classroom peers. Students are asked to
nominate only those actors/peers in their class with whom they would go out to consume.
With the data collected, a sociocentric matrix is obtained. In the same way, to obtain the
classroom friendship network, students were asked to nominate from the census of actors
those classmates with whom they share their free time. A 4-point Likert-type scale was
used, where 0 means “I never share my free time,” and 4 means “We are always together.”
2.2. Procedure
Data were collected by online questionnaire. Authorization was obtained by the
corresponding Compulsory Secondary Education center, and the teacher of the class
involved was contacted to make them aware of the procedure. Data collection took place on
different days in February 2020. The online questionnaire was carried out in different web
programming languages, PHP (Zend, Minneapolis, MN, USA) and MySQL (Oracle, Santa
Clara, CA, USA) for its dynamization, together with a front-end based on HTML5 (World
Wide Web Consortium (W3C), Cambridge, MA, USA), CSS (World Wide Web Consortium
(W3C), Cambridge, MA, USA), JavaScript (Oracle, Santa Clara, CA, USA) (and jQuery (The
OpenJS Foundation, San Francisco, CA, USA)), complying with different standards and
measures that facilitate its visualization on different devices (responsive design).
2.3. Data Analysis
Qualitative variables are shown as frequencies and percentages. Quantitative variables
were expressed as mean and standard deviation. After verifying that the quantitative
variables did not follow a normal distribution, using the Kolmogorov–Smirnov test with
Lilliefors correction, nonparametric correlations were performed, and Spearman’s rho
coefficients were obtained. Statistical analyses were carried out using Statistical Package
for the Social Sciences software (SPSS v. 26.0) (IBM, Armonk, NY, USA).
For network analysis, the data obtained were transferred to Excel and processed using
the UCINET V 6.0 program and NetDraw [27]. Centrality measures (see Table 1) were
calculated for the participants.
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Table 1. Definitions of the Social Network Analysis (SNA) centrality metrics.
Concept

Definition

InDegree
Centrality

Number of people who ask the actor for advice [28].

Betweenness
centrality

Extent to which an actor serves as a potential “go-between” for other
pairs of actors in the network by occupying an intermediary position
on the shortest paths connecting other actors [28].

Closeness
centrality

Measures how close an actor is to the other actors in the network [29].

Eigenvector
Centrality

Measure of actor centrality that takes into account the centrality of the
actors to whom the focal actor is connected. Thus, an actor whose three
friends have many connections will have higher Eigenvector centrality
than an actor whose three friends have few connections [28].

2.4. Ethical Considerations
The anonymity and confidentiality of the study subjects were considered at all times.
Being underage minors, prior authorization was received from their parents or legal
guardians for participation in the study, as well as the informed consent of the participants.
The data obtained from the research will be treated in accordance with both the Constitutional Law 3/2018, of December 5, on the Protection of Personal Data and Guarantee
of Digital Rights and the General Data Protection Regulation of the European Union EU
2016/679 (GDPR). In addition, permission was requested from the educational center and
the competent body for education in the region (Consejería de Educación de la Junta de
Castilla y León). The study was approved by the ethics committee (ETICA-ULE-035-2019)
of the University of León (Spain), which ensures compliance with ethical and legal aspects.
3. Results
The sample consisted of a total of 20 adolescents, of which 10% were female (n = 2),
and 90% male (n = 18), with an age measurement of 14.45 ± 0.61 (min = 14; max = 16).
First, regarding the results of cannabis use, the data obtained place the prevalence
of cannabis use at 10% (n = 2). Of these, one individual’s last cannabis use was 40 days
ago, while the other shows a more habitual use, being the last use 3 days ago. The age
of onset of use was 13 years old. One of the two consumers used cannabis mixed with
tobacco. When asked that, if cannabis consumption were legal would they consume it, 20%
of the students said that they would consume it, while 15% of the sample had already tried
it (including consumers). Finally, it is worth noting that one student consumed cannabis
alone quite often, while the other indicated that he had never consumed cannabis alone.
Regarding the cannabis use intention, the total values are 1.35 ± 1.13; however, we find
a high maximum, that result in the equivalence table indicates that it is above the 90th
percentile. This means that 90% of young people of the same age have a lower intention to
consume than this one.
Secondly, the descriptive results obtained for the variable stress and are set out in
Table 2. Stress obtained total values of 37.65 ± 18.45.
Table 2. Descriptive statistics of stress.
Questionnaire
SSI–SM

Emotional
Physiological
Behavioral
Total

n

Min–Max

20
20
20
20

0–40
0–17
0–25
0–77

M ± SD

18.85 ± 9.99
9.15 ± 4.46
9.65 ± 5.93
37.65 ± 18.45

Me
18
9
8.5
37.5

Note: SSI–SM; Student Stress Inventory–Stress Manifestations. Min–Max; Minimum–Maximum. M; Mean. SD;
Standard Deviation. Me; Median.
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Thirdly, Table 3 shows the values of the structure of the consumption and friendship
networks, the actors who may be in more central positions in the networks and with greater
degree of influence. The following parameters are described: indegree, outdegree, degree
of proximity (out/in closeness), betweenness, and influence through the eigenvector. It is
found that networks are similar in terms of values and density, which may suggest that
adolescents select their friends as the peers with whom they would go out to consume.
Table 3. Descriptive indicators of centrality in consumption and friendship networks.
SNA Centrality Metrics

Min–Max.

Consumption Network

Indegree
Outdegree
Out closeness
In closeness
Betweenness
Eigenvector

0–0.42
0–0.89
0.25–0.83
0.25–0.41
0–11.41
0–54.26

Friendship Network

Indegree
Outdegree
Out closeness
In closeness
Betweenness
Eigenvector

0–0.30
0–0.63
0.25–0.83
0.25–0.51
0–6.39
0–53.87

Note: Min–Max; Minimum–Maximum. M; Mean. SD; Standard Deviation.

M ± SD

0.22 ± 0.18
0.22 ± 0.25
0.43 ± 0.18
0.37 ± 0.03
1.84 ± 3.20
28.38 ± 14.30
0.20 ± 0.20
0.20 ± 0.10
0.54 ± 0.21
0.45 ± 0.06
1.46 ± 1.83
28.43 ± 14.21

Figure 1 illustrates the distribution of normalized betweenness in the friendship
network, showing that a large number of individuals have a very low intermediation
capacity. In fact, 30% of the individuals have no intermediation capacities at all.

Figure 1. Normalized Betweenness (nBetweenness) centrality distribution.

A correlational analysis between the different variables, stress, cannabis use intention
and friendship and consumption networks is shown in Table 4.
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Table 4. Correlations between centrality metrics of friendship and consumption networks, stress and cannabis use intention.
SSI–SM

Consumption
Network

Indegree
Outdegree
Out closeness
In closeness
Betweenness
Eigenvector

Rho
Rho
Rho
Rho
Rho
Rho

Friendship
Network

Indegree
Outdegree
Out closeness
In closeness
Betweenness
Eigenvector

Rho
Rho
Rho
Rho
Rho
Rho

SSI–SM. Total

Rho

CUIQ

Rho

Emotional

Physiological

Behavioral

Total

CUIQ

−0.354
−0.024
−0.015
−0.272
0.048
−0.302

−0.150
0.191
0.174
−0.181
0.265
0.014

0.191
0.376
0.346
0.084
0.421
0.394

−0.088
0.192
0.182
−0.121
0.278
0.007

−0.034
0.525 *
0.500 *
−0.249
0.549 *
0.285

0.021
0.446 *
0.414
-0.188
0.417
0.194

0.125
0.530 *
0.541 *
0.074
0.496 *
0.297

-0.50
0.401
0.399
−0.270
0.375
0.063

0.265
0.596 **
0.531 *
0.016
0.598 **
0.337

0.825 **

0.925 **

0.799 **

0.510 *

0.687 **

0.479 *

−0.328
0.138
0.181
−0.511 **
0.153
−0.295

0.622 **

Note. CUIQ; Cannabis Use: Intention Questionnaire. SSI–SM; Student Stress Inventory–Stress Manifestations. Rho: Spearman’s correlation.
* Correlation is significant at the 0.05 level. ** Correlation is significant at the 0.01 level.

No significant correlations were found for cannabis use with these data, given the
small sample size of the consumers. Behavioral manifestations of stress involve behaviors,
such as acting defensively, neglecting friendships or showing negative attitudes in different
interpersonal relationships. In this regard, it is noteworthy that a statistically significant
correlation was found between the behavioral manifestations of stress dimension and the
metrics of out closeness (r = 0.541), outdegree (r = 0.530) and the degree of betweenness
(r = 0.496). In addition, statistically significant correlations were found in this network for in
closeness (r = −0.511), emotional manifestations and physical manifestations and outdegree
(r = 0.446). The cannabis use intention appears statistically significantly correlated with
different network metrics: for the friendship network, outdegree (r = 0.596), out closeness
(r = 0.531) and betweenness (r = 0.598), while, in the consumption network, outdegree
(r = 0.252), out closeness (r = 0.500) and betweenness (r = 0.549). On the other hand, it
shows a statistically significant correlation with total stress (r = 0.622) and its different
manifestations: emotional (r = 0.510), physiological (r = 0.687) and behavioral (r = 0. 0479).
Figure 2 represents the classroom friendship network, where males are represented
with a blue color and females with a pink color. Cannabis users are identified as squareshaped nodes and nonusers as circles. The size of the nodes varies according to their total
stress. The intensity of the relationships is measured through the strength of the ties (0–4),
where a greater strength indicates that these students are united by a bond of friendship by
spending a large part of their free time together. The size of the nodes varies as a function
of the total stress scores. Thus, we find how individuals who are consumers are close and
could be considered friends. These nodes, although they have relationships with those
actors who are more central, establish ties of greater intensity with actors who are on
the periphery. However, it stands out how the girl who uses cannabis establishes ties of
friendship with the central actors, being, in addition, one of the individuals with higher
levels of stress. In general, we found a dense network, where relationships of varying
intensity were high. We found an isolated node and a node on the periphery that only
maintains a relationship with two individuals from the others in the class, being also one
of the individuals with the highest level of general stress.
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Figure 2. Friendship network structure and the study variables; (a) total of Student Stress Inventory–Stress Manifestations,
(b) bbehavioral of Student Stress Inventory–Stress Manifestations.

Figure 3 shows the classroom consumption network from which students were asked
to select, out of all their classmates, those individuals with whom they would consume. As
in the previous case, the size of the nodes varies as a function of the total stress scores or
the behavioral manifestations of stress. The structure is similar to the friendship network,
since the central actors are maintained, in this case, the central actor being a cannabis user.
Consequently, it may be an indication that the friendship network influences cannabis
consumption, being that this consumption is accepted by those nodes with whom they
share more time.

Figure 3. Consumption network structure and the study variables; (a) total of Student Stress Inventory–Stress Manifestations,
(b) behavioral of Student Stress Inventory–Stress Manifestations.

Figure 4 shows the two networks, but, in this case, the size of the node varies depending on the cannabis use intention. Although most of the subjects obtained scores according
to the mean, we found nodes of greater size, whose scores were indicative of an intention
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higher than normal. These actors are found both in the periphery and in the center of the
network and are individuals in whom action must be taken through different intervention
strategies when they are in a situation of risk at the beginning of cannabis use.

Figure 4. Cannabis use intention (a) consumption network; (b) friendship network.

4. Discussion
The aim of this article is to describe the consumption and friendship network of
adolescents and to relate it to stress in its different manifestations and the cannabis use
intention. Subsequently, the representation of the friendship and consumption network is
carried out for those variables in which significant results have been obtained: the intention
to use cannabis, total stress and behavioral manifestations of stress, which are related to
acting defensively, neglecting friendships, talking more about peers and teachers, picking
on others, etc.
SNA allows us to locate those individuals with positions of influence within the
network. Although multiple factors influence cannabis use, the literature indicates that
family stressors have a direct impact on the progression to problematic cannabis use, as
well as their consequent indirect effects through the school experience of young people [30].
Furthermore, cannabis use causes difficulties in school performance, creating a lack of
motivation and interest that feeds back by increasing cannabis use [9]. In adolescence,
there is a change in the relationship system of young people, from focusing on the family
to associating with peers; in this sense, the SNA helps to explain personal attachment to
the community from a local level in the structure of the friendship network and supports
the peer influence theory [31]. Previous experiences have employed the SNA in school
settings with adolescents to identify those who are considered leaders among their peers
and train them to deliver e-cigarette prevention programs to the rest of the class [32]. In
this case, through SNA, we have identified the most central actors, two individuals who
are in central positions in the consumption network, who may be in positions of risk of
initiation, problematic consumption or ability to transmit these behaviors to the rest of their
peers, and through whom to carry out prevention strategies and interventions customized
for each setting.
In addition, it is necessary to consider the emotional and behavioral adjustment problems that mediate the relationship between cannabis use and risk of psychosis [7], as this
study points out, highlighting the importance of prevention by focusing on the mediating
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role of emotional and behavioral problems to train young people in socioemotional competencies in school contexts [7]. The literature highlights the importance of prevention and
addressing adolescents before actual cannabis use takes place; as [33] says, adolescents
who think more positively about being under the influence of marijuana, those with greater
approval from their social environment, and those with less confidence in their ability
to abstain from using have a greater intention to initiate marijuana use [33]. In addition,
adolescents will have a more favorable attitude toward drug use if their contacts with
environments and inciting companies and the contacts with drugs maintained by friends
are greater [34]. Thus, SNA can be used as an intervention strategy to promote behavioral
changes, since networks influence the health of their members by generating a context with
its own behavior and norms where members can influence each other through persuasion,
information exchange or support [35]. In this sense, the correlation found in this study
between the betweenness centrality metric and the intention to use cannabis could be
a potential danger, regarding the spreading of this unhealthy habit, as the individuals
with higher betweenness values play an important role in the dissemination of behavior
through the networks. This is especially relevant if one takes into account that 30% of the
individuals have no intermediation capacities in the network.
This study presents advances in the area of cannabis use, since it is the first study
to analyze the friendship and consumption network, stress and cannabis use intention.
However, it has some limitations that should be considered: This is a small sample,
which is not representative of the population, and the results should be interpreted with
caution. In addition, there is a possibility that some participants did not declare their
consumption, as can be seen in the classroom consumption network with very central
actors not consuming, where it can be seen that those who have consumed are very
central, but not all of them. In addition, in future studies, it would be useful to carry out
longitudinal designs that can indicate how these variables behave over time and be able to
carry out causal explanations, as well as designs where health education interventions are
proposed to these population groups.
5. Conclusions
SNA is a useful tool that provides a picture of the context where adolescents are located.
It allows identifying those that are more isolated, which is considered a disadvantage,
and the most popular, who can be chosen as role models by their peers. After knowing
the consumption network of the class, we find central actors who that have not initiated
cannabis consumption. This indicates a crucial moment to carry out prevention strategies
adapted to each school context. These strategies should be implemented at earlier ages,
since we found several cannabis-consuming students who may have been influenced by
their peers.
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Abstract: Parents of children with a congenital heart defect needing complex heart surgery are at
high risk of developing health problems. One can assume that parents whose child undergoes
heart surgery abroad will undoubtably face added and unique stressors and health vulnerabilities.
The aim of this qualitative study was to explore the transition experiences of parents of children
who underwent a complex heart surgery abroad as newborns 1–5 years ago. The qualitative content
analysis methodology by Graneheim and Lundman was used. A purposive sample of twelve parents,
whose child had undergone a heart surgery abroad, participated in face-to-face, semi-structured
interviews. Interviews were transcribed and analyzed using inductive qualitative content analysis.
The overarching theme of “living with the memories” emerged from parents’ experiences, emphasizing
the long-lasting impact this stressful event had on their lives. These experiences were characterized
by four main categories: (1) being in an unknown situation; (2) feeling connected; (3) wishing to
be accepted; and (4) finding closure. The findings show that the transition of having a newborn
child undergo heart surgery abroad superimposed on the expected parenthood. That parents need
to feel connected and included as legitimate clients was highlighted in their stories of experienced
vulnerabilities. The results highlight the need for interdisciplinary teams to support these vulnerable
families, particularly with follow-up care.
Keywords: child; parent; congenital heart disease; heart surgery; qualitative research; content
analysis; cross-border care; transitions

1. Background
Having a child with a critical congenital heart defect (CCHD) is recognized as an extremely
distressing experience for parents [1], inevitably leading to vast supportive care needs that begin at the
child’s congenital heart defect (CHD) diagnosis and continue through surgery and childhood [2,3].
CHDs are the most common congenital abnormality among infants, with the global yearly prevalence
estimated at about 1% [4]. Of these, 25% are predicted to have CCHD, which is a life-threatening
condition requiring urgent heart surgery and intensive care at birth, followed by life-long medical
follow-ups and often further surgery [5]. It is estimated that up to 30% of parents of children with
CCHD develop post-traumatic stress disorder and 25–50% develop depression or anxiety [6]. This is
problematic because a parent’s ability to care for their child diminishes if their own needs are not
met [2,7]. Unfortunately, these parents continue to be at a higher risk of developing mental health
problems due to a lack of social support, information, and mental support [2,3].
Transitions in hospital environments (e.g., from the pediatric intensive care unit (PICU) to a clinical
ward) are known as challenging experiences for parents of critically ill children [8], including those
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with CCHD [9,10]. Under these circumstances, insecurity, fear, stress, and anxiety are reported
to be experienced by parents due to, for example, the unfamiliarity and uncertainty of the new
environments. Subsequently, these may result in various changes, impacting parental and child health
and well-being [8–10].
Due to the highly specialized hospital treatments complex pediatric heart surgeries require,
this medical service is not always available “at home”. In these instances, children may be referred
overseas, where they receive state-funded cross-border care [11,12]. These unprecedented circumstances
inevitably introduce heightened stress, and unique challenges to already vulnerable families. Currently,
our understanding of state-funded cross-border care for children with CCHD and their families is
limited. Given this dearth of knowledge, using a qualitative approach to the parental transition
experience, is seen as a prerequisite for understanding the supportive care needs of these families.
State-funded cross-border, or the transfer of patients between two health care systems where funding
agreements are in place, is different from medical tourism, which implies patients traveling abroad to
receive “out-of-pocket and third-party payments medical treatments” [13]. Both cross-border care and
medical tourism involve the movement of patients and families between countries, cultures, and health
care systems. This inevitably creates added stress, challenges, and burden. Even so, the contexts are
very different, for example, the severity and acuity of newborn’s CCHD needing cross-border care is
inevitably different from medical tourism.
Scarce literature exists regarding child medical tourism [14,15]. Only three studies were found
looking at parents’ experiences [16–18], all focusing on older children (not newborns) receiving
cancer or blood-related treatments in the United States. Two include Spanish-speaking parents from
low-income countries [16,17] and one English-speaking parents from a high-income country [18].
Overall, these studies showed that transitions into new cultural environments create stress and extra
burdens on families [16–18].
According to Meleis’s transitions theory [19], transition is the movement from one life condition
to another and involves an adaption to change. Transitions can be triggered by events that require
geographical changes (e.g., relocation), where sudden and rapid adjustments to different environments
are needed. This inadvertently increases individuals’ stress and depletes and disrupts their usual
sources of support. Therefore, creating an imbalance which can affect individual’s vulnerability risk,
health, and wellbeing [19]. The transitions experienced by parents of newborn children with CCHD
needing heart surgery abroad, surely create an imbalance. Understanding these experiences is thus
an important first step in developing quality health care for these families. Therefore, the aim of this
study was to elucidate and describe parents’ transition experiences of having a newborn suffering
from a heart defect and having to undergo heart surgery abroad.
2. Methods
2.1. Design and Sample
A qualitative exploratory design, based on Graneheim and Lundman’s content analysis
methodology, was chosen to describe parents’ experiences of their child undergoing heart surgery
abroad [20,21]. This approach is well suited to capture a deeper understanding of a topic and to
obtain a sense of individuals’ experiences from their own perspective. Here, the meaning of an
experience is described in terms of what and how it is experienced, and surfaces from the actual text
using manifest (categories) and latent (themes) content analysis. This type of analysis is preferable
when populations or topics have limited research because it helps create new knowledge that can be
woven into a new or existing theory [20,21]. To ensure quality, the consolidated criteria for reporting
qualitative research (COREQ) guidelines were followed in preparing this manuscript, and are provided
in Supplementary Table S1.
A purposive sampling method was used to select the participants based on whether parents
identified as having a child (0–18 years old) with CHD who underwent heart surgery at a university
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hospital in the southern part of Sweden between 2014 to 2019. Participants were included if they were
over 18 years, able to speak and understand Icelandic, and if no more than 5 years had passed since
their child underwent heart surgery in Sweden.
2.2. Setting and Recruitment of Participants
Participants were initially recruited from a patient database at the largest hospital in Reykjavik,
Iceland. After participating in a survey, parents were asked if the researchers could contact them
again in the future for an interview study. Those who provided consent were contacted by the first
author (Ó.K.) via email, during which they were informed about the current study’s goal and invited
to participate. In total, 25 parents were invited to participate, and of these, 11 declined to participate.
The final study sample consisted of 12 parents because two parents dropped out due to unforeseen
events conflicting with the study.
Table 1 shows the sociodemographic and specific characteristics of the parents with regards to the
travel and their child. Of the 12 participants, 7 were mothers and 5 fathers. Of these, three traveled
abroad more than once, two had a child that underwent more than one surgery, one had a child that
experienced severe complications and disability after surgery, and one parent had a child that died.
All children were newborns when they traveled abroad for the first time for surgery. The time from
child’s heart surgery abroad and parents interview ranged from 1-to-5 years.
Table 1. Family demographics and background (n = 12).
Parent Information

n (%)

Role
Mother
Father

7 (58)
5 (42)

Age a
20–29 years
30–39 years
40–49 years

5 (45)
5 (45)
1 (10)

Marital status a
Married/common law
Living separately
Divorced

7 (63)
3 (27)
1 (10)

Education
Highschool diploma or vocational education
Tertiary (collage/university)
Advanced college/university

5 (42)
5 (42)
2 (16)

Total monthly family income a
≤789,000 ISK
790,000–1.29 million ISK
≥1.3 million ISK
Other children at the time (no)
Both parents traveled abroad (yes)
Relatives traveled abroad with parents (yes)

4 (37)
5 (45)
2 (18)
8 (67)
12 (100)
8 (67)

Length of stay abroad a
≤14 days
15–21 days
>22 days
Multiple travels abroad (no)

4 (36)
5 (46)
2 (18)
9 (75)

Time from travel abroad to study a
1–2 years
3–5 years

5 (45)
6 (55)
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Table 1. Cont.
Child Information

n (%)

Gender (boy)

10 (83)

Age of child at first travel abroad
1–10 days old
11–30 days old
>31 days old
Delivery type (vaginal)
Time of diagnosis (postnatal)

7 (58)
3 (25)
2 (17)
7 (58)
9 (75)

Diagnosed heart defect (ICD-10) b
Congenital malformations of great arteries (Q25)
Congenital malformations of pulmonary and
tricuspid valves (Q22)
Congenital malformations of cardiac septa (Q21)
Discordant ventriculoarterial connection (Q20.3)
a Demographic data missing for one participant.
Tenth Revision.

b

6 (50)
2 (17)
3 (25)
1 (8)

Category based on the International Classification of Diseases,

2.3. Data Collection
Data were collected between November 2019 and February 2020 via 12 individual face-to-face
semi-structured interviews. The interview guide used was developed by the authors, informed by their
previous work [22], confirmed in the authors group, and pilot tested both with one mother and during
the first three interviews, which resulted in minor revisions. Each interview started with the broad
question: “Can you please describe how you experienced having to travel to Sweden for your infant’s
heart surgery?” Probing questions were asked to encourage participants to describe their experience
as much as possible (e.g., “Could you please explain what you mean by that?”). Selected interview
questions are listed in Table 2.
Table 2. Selected interview questions.
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Could you tell me what it was like learning that your child needed heart surgery abroad?
Could you please tell me what it was like while you were waiting to travel abroad for your child
in surgery?
Could you please tell me what it was like traveling abroad for your child surgery abroad?
Could you tell me what it was like while you were waiting for your child in surgery?
Could you tell me how you experienced the hospital stay abroad?
Could you tell me how you experienced the support provided by the health care staff?
Could you tell me what it was like being away from your family (e.g., other children)?
Could you tell me about the things that made this experience stressful for you?
Could you tell me about what helped you during stressful time periods?
Could you tell me your experiences with the discharge process?
Could you tell me how this experience has affected your health? Relationships?
Could you tell me your experience of flying with your child back home?
Could you tell me how it was like coming back home after the surgery?
Could you please describe your life after you were discharged from the hospital abroad and back home?

Before the interviews started, a written informed consent form was provided and signed by the
participants, and the interviewer explained her role in the research. No prior personal relationship
existed between any of the researchers and the participants. All authors are female, registered pediatric
nurses, with clinical experience and a research background (Masters and Doctorate degrees).
All of the interviews were carried out by the first author (Ó.K.) and took place in accordance with
the parents’ wishes. That is to say, 11 were conducted in a separate interview room at a university
in Iceland, and one was conducted in a private room at the participant’s workplace. The interviews
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lasted between 45 and 136 min, during which time only the interviewer and interviewee were present
in the room. At the end of the interview, parents were thanked for their time and willingness to share
their stories. Parents did not receive any financial reward for participating in the study.
2.4. Data Analysis
The data were analyzed using Graneheim and Lundman’s [20,21] content analysis approach.
The codebook was developed from the initial analysis of the data (a posterior) using an inductive
method. All interviews were audio recorded, transcribed verbatim by a professional transcriber,
checked for accuracy, and translated from Icelandic to English to make them available to all of the
authors. The data analysis process started with the three authors reading and rereading the transcribed
text individually to familiarize themselves with the material. Next, the three authors created meaning
units from the text that comprised of several words or sentences that helped answer the research
question. The meaning units were then condensed and labeled with codes that were understood in
relation to the context (i.e., an open coding process). Initial codes were created by the three authors,
who also referred to the literature when creating the final coding list. These codes facilitated the
identification of concepts. Next, the authors used a categorization process to identify categories and
subcategories, followed by the identification of a theme. The authors used a process of reflection and
discussion to agree on the codes, categories, and themes. This resulted in the creation of a coding tree;
provided as a Supplementary Table S2. This process was well documented throughout.
2.5. Ethical Considerations
Each potential participant was provided with verbal and written information stating that:
(a) participation was voluntary; (b) withdrawal from the study could be made at any time without
reason; and (c) all data were confidential. Each participant was provided with a written informed
consent form. All parents were informed that a registered psychologist would be available to them
following the interview. Permission for the study was obtained from the National Bioethics Committee
of Iceland (no. 18/204) and the Icelandic Data Protection Authority.
3. Results
The overarching theme of “living with the memories” emerged from parents’ closeness with their
experiences, and its lasting presence in their lives. Although up to five years had passed since parents
had traveled abroad for their child’s heart surgery, their memories and emotions were still vivid. In all
instances, parents became emotional at some point during their interview. Table 3 illustrates the
overarching theme, and the four categories and eight subcategories from which this theme emerged.
Table 3. Overarching theme, main categories, and subcategories.
Overarching Theme: Living with the Memories
Categories

Subcategories
a. Disrupted life
b. Life on hold
a. Supportive environment
b. Handling the experience
a. Parenting roles and needs
b. Feeling overlooked: Culture and system
a. Surviving
b. Showing compassion

1. Being in an unknown situation
2. Feeling connected
3. Wishing being accepted
4. Finding closure

3.1. Being in an Unknown Situation
Parents memories of their child’s CHD diagnosis and heart surgery abroad revealed the
superimposition of unanticipated and unwanted transitions on an expected transition of parenting a
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healthy and normal newborn. One father described this unexpected transition of the news vividly:
“just a complete shock to hear this just like that . . . [you thought] your child was going for a 15-minute routine
test [at the hospital], but comes home 16 days later somehow . . . this is like [being on] a rollercoaster, you have no
control. You just have to sit.” (Father 5). In these unknown situations, parents’ lives were disrupted and
somehow placed on hold.
3.1.1. Disrupted Life
All parents were shocked upon receiving the news of their child’s CHD diagnosis and stunned
when told that their child needed to travel overseas for complex heart surgery. Parents previous
envision and expectations of a normal parenthood were superimposed by previously unknown reality,
or as one mother described, “it was surreal when he [doctor] said: He must go to Sweden. We just stared
at him: What are you talking about? . . . Go to Sweden? He was just born.” (Mother 7). In this situation,
parents’ lives changed instantaneously and often without any warning, leaving them feeling powerless.
The chain of unanticipated changes and disruption was described as overwhelming and leaving
parents at a loss for what to do, “there was this overwhelming overflow of anxiety of all the tasks that lay
ahead. You just asked yourself: What am I supposed to do now.” (Father 2).
In such strange and unknown situations, parents’ habitats were constantly changing, which forced
them to adjust to new environments, with new rules and regulations. Hospital rules, such as only
allowing one parent to stay overnight at the cardiac ward, having to share a room with other families,
were felt to restrict parents’ ability to share habitats freely. Access to healthy food was also described as
problematic, and sometimes it seemed that parents lived in a suitcase and sleep was a luxury: “We got a
room to stay in . . . Of course, she [the mother] just wanted to be next to him . . . I checked on them several times
during the night. So, I did not sleep much, but it was still good to get a room and a shower, and we were there
with the suitcases.” (Father 5). Within these changing circumstances parents had to learn how to care
for their child and themselves, in addition to maintaining a healthy relationship with their support
systems in Iceland and Sweden. Creating an equilibrium within these situations was difficult.
Following the surgery and throughout childhood, the child’s illness continued to create disruptions
in parents’ lives. This was exemplified by parents’ descriptions of their child’s continuous follow-up
medical appointments, long-term therapies, and multiple surgeries abroad. The daily stress was evident
in parents’ interviews, described by one mother as feeling like “a balloon about to burst” (Mother 3)
following the aftermath, but today, three years post-surgery, her daughter goes “weekly to physiotherapy
and occupational therapy, then there are regular team meetings at the kindergarten . . . and then she naturally
has regular follow-ups with her cardiologist and an orthopedic surgeon, an ophthalmologist, and the neurologist.”
(Mother 3).
3.1.2. Life on Hold
Amidst this turmoil of changes, parents simultaneously experienced the feeling that their lives
were on hold. This feeling was mostly described as waiting for event to happen or milestones to be hit.
The events and milestones identified as important, varied by parents.
However, all parents talked about the day of the surgery as particularly hard. The anxiety and
uncertainty before were followed by either joy and thankfulness when the outcome was positive,
but grief, sadness, and anger when it was negative. The stress of waiting was perhaps most palpable
in parents’ stories as ‘phone-call’: “we just wandered around and kill time. And then he [surgeon] phoned
when the surgery was over . . . Everybody jumped up when the phone rang and just Oh My God!” (Mother 12).
Following the surgery, parents then began waiting for the child’s recovery. In this regard, the PICU
discharge was a significant milestone for parents. Although this time-point created anxiety, parents also
understood how significant this milestone was for the child and the family as a whole. As described
by one mother, “it was a big step for him to get there [cardiac ward], it was just amazing, just for all the three of
us to be together.” (Mother 7).
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Parents with other children at home expressed the stress of being separated from them.
Some parents had never been away from their children before, and for the smaller children, explaining
their absence was hard. Waiting to return home and reunite with their children, but not knowing at
what date, was very distressing for the whole family: “What was hardest was not knowing when we would
go back home . . . every night she [the daughter at home] asked: Mama when are you coming home?” (Mother 1).
This feeling of waiting continued for parents. Parents described anxiety as they waited for the
child to hit developmental milestones and their worries as they waited for child’s next follow-up
appointment with the cardiologist: “But before the follow-up appointments, I become nervous. I always got a
headache afterwards, sort of like de-stressing.” (Mother 7). This waiting placed a strain on parents and put
their lives on hold.
3.2. Feeling Connected
As parents moved through their unexpected and unwanted transitions of their child’s illness,
supportive environment that provided comfort, familiarity, and connection, appeared in parents’
interviews as a situational condition that facilitated a healthy transition. In particular, the importance
of feeling connected—to the child, the siblings, the spouse, the grandparents, the health professionals,
and other families of peers—was evident.
3.2.1. Supportive Environment
As parents prepared for the travel to Sweden, they asked questions and sought support from
various sources. The pediatric cardiologist was described by all parents as their key person within the
health care system that provided them support, being referred to as the “rock” (Father 4) and “the main
man” (Father 5). Following parents return home, the cardiologist continued to be that key person and
almost the only professional support.
Spark, a nonprofit CHD parent organization, was mentioned by all parents as instrumental in
preparing and supporting them throughout the journey. Their peer-to-peer program, parental Facebook
groups, website, and staff was described as immaculate for seeking knowledge and information, as well
as being a safe space in which parents were understood and able to envision the future. One father
described Spark as a “rescue squad” (Father 10); a metaphor exemplified in mother’s rumination of her
struggles leading up to the travel on of how to explain the situation, and say goodbye to her other
daughters: “we disagreed [she and her husband] . . . so I sought advice from other mothers [via Spark’s website]
about how to best explain this to my daughters . . . I didn’t want to lie to them about where we were going.”
(Mother 3).
Parents always sheltered themselves by seeking closeness and support from the grandparents, who
traveled abroad with the parents, except if they needed to care for the siblings at home. Both parents
traveled with their child to Sweden in all instances, but siblings always stayed at home. But a supportive
spouse was likely the most important source of support for all parents: “We [he and his wife] were just
going to solve this together and just hope for the best.” (Father 2).
As parents transitioned between countries, hospitals, and wards, it was important for them to
build a safe and comforting habitat for the family. Here, the Ronald McDonald House was described
as having the welcoming “home away from home” environment they needed. Furthermore, Icelandic
countrymen in Sweden (i.e., grandparents, other families, and health professionals) were instrumental
in creating familiarity and security: “And our moms were also there with us. They often prepared food for us
which was home-like and very helpful . . . as was having other three Icelandic families staying at the same time,
also with children undergoing heart surgery.” (Mother 11).
All parents felt that their child received quality health care both by health professionals in Sweden
and Iceland, and were remembered for their competence and skills: “The staff . . . was wonderful . . . I
experienced so much professionalism and security while I was there and if I’d need to do this again, I’d insist on it
being in Lund.” (Mother 9). However, in seeking support for themselves, Icelandic health professionals
working at the hospital in Sweden were frequently described as a significant source of support and
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help. Parents portrayed them as selfless and voluntary; these professionals provided the parents with
what seemed like a crucial yet unofficial support network. They stepped in and touched many parents’
lives: “And during that time . . . an Icelandic anesthesiologist, he . . . just stepped into a role, he had not needed
to do this. I don’t know how we would have coped without having him there.” (Father 6). The Icelandic health
professional provided important security in their cultural familiarity, both in the care setting or as a
support during medical meetings. It was clear that parents welcomed and preferred support from
Icelandic health professionals because it helped them to better understand their situation: “Because you
knew nothing [prior to transferring to a cardiac ward] . . . we got some brochures and stuff . . . but there was
an Icelandic nurse working on that ward, which was very nice. And she spoke to us in Icelandic about exactly
everything.” (Mother 12).
3.2.2. Handling the Experience
Parents’ ability to cope following the news of their child’s CHD diagnosis and surgery abroad
varied. Some parents seemed more resilient and quickly found their new normal. The unknown
situation and challenges were seen as an assignment and personal qualities a facilitator: “I was incredibly
strong . . . I was so convinced that this would work out well.” (Mother 1). Furthermore, parents took charge
and became engaged in their healing. They created “photo album” (Father 2) of the journey, intentionally
accepted help offered to them by the community, “My boss said: Just go and as see a psychologist, just pick
one you like . . . So we [him and his wife] went together to see a psychologist.” (Father 10), as well as seeking
out and asking for the help they felt they needed, “I asked if it would not be a good idea if I talked to a
psychologist or something . . . ” (Mother 1).
Parents’ ability to face their fears, however varied. They struggled with the unexpected path their
life had taken. Parents were worried about their child’s future and how their own future would be
influenced by the illness, as illustrated by one father: “If all goes wrong . . . then you’ll naturally go to
a dark place . . . even if you decide not to hang yourself, you’re going to live with it, then life is still useless,
so you’re just such a passenger.” (Father 10).
Knowledge and skills helped parents face the fear and handle their experiences. The act of
knowing symbolized a need for control and hope. Parents’ need for knowledge varied, however.
Some sought a deeper understanding of their situation, while others felt that too much information
created fear and anxiety. Parents described how their own education enabled them to seek and gain
resources. However, a lack of knowledge (e.g., of the Swedish language) created vulnerability and a
feeling of disconnect. One father explained this when he said: “Some of the Swedish nurses, just didn’t
want to speak English . . . they just avoided talking [to us].” (Father 4). Further, knowledge and information
were often described in opposition. For example, information was provided or not received, or
was helpful or paradoxical. When information contradicted parents’ hopes for a normal future for
their child, it was described as threatening, even when signs of their child’s permanent disability
were evident.
Talking about their experiences was a coping mechanism used by all parents. However,
their readiness to share this experience varied, and some needed a long time before they were
ready, “Yes, at that time there were no tears . . . I really do not remember much from this time. And it was not
until after a year had passed [since the heart surgery abroad] that I could talk about it.” (Mother 11). Memories
also emerged, that parents did not want to talk about. One father described how he wanted to forget
some memories: “[There are] unspeakable things I’ve . . . forgotten and blocked out, this is somehow such a
tribulation.” (Father 6).
After returning home, some parents sought help from professionals to handle their experiences
and help them to recover. No parent, however shared memories of faith or religion in their coping.
Furthermore, with the exception of walking, physical or spiritual activities were seldom mentioned by
parents as a way of coping, although one father found it helpful: “I started to meditate . . . sometimes I did
yoga . . . I started to run long distance.” (Father 10).
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3.3. Wishing Being Accepted
Parents situational conditions could also inhibit a healthy transitional experience. In the interviews,
not being seen as a legitimate client, emerged as an important inhibitor. Overall parents did not
feel accepted, neither by the Icelandic or Swedish health care systems. They expressed a need to be
accepted as a legitimate client, meaning both as a parent—with continuous and multiple parenting
roles, and as a client—with complex health care needs. When overlooked, parents’ vulnerabilities
emerged, and their risk of developing traumatic experiences seemed to increase.
3.3.1. Parenting Roles and Needs
Parents felt it was important for them to fulfill their parenting roles of presence and caretaking
as best they could throughout the child’s traveling and hospitalization. If overlooked by health
professionals, parents described feeling distressed and dismissed: “I found it very difficult that someone
[at the PICU] could just drive me away from my child . . . that all of a sudden [somebody could] just [say]:
You can’t be with your daughter, now you just have to leave.” (Mother 3).
At the same time, the extremely stressful situations, and environments that parents found
themselves in made parenting a challenge. Understanding how best to care for their child was not
only difficult but also frightening: “We just sat with him [in the PICU], which was extremely strange and
surrealist to be sitting there and he was attached to 300 lines and all kinds of drugs and everything is beeping,
and you do not know what is actually happening. That was a strange life experience. And you are like, should I
be here or not? You just do not know how to behave.” (Mother 1).
Parenting also involved creating relationships with health professionals. Here transparency and
honesty about the child’s condition was a fundamental component of trust building. When parents
were not included in the decision making concerning their child, as described by one father regarding
his son’s critical condition, they felt as if their parental rights were being violated: “You’d never keep
such information [CHD condition severity] from a patient, you’d tell him exactly what the situation was. And I
think it should be exactly the same for parents.” (Father 6).
Furthermore, the disruption of the illness put a strain on spousal relationships. Parents described
disagreements in their understanding of the illness and its ramifications. It seemed that if an underlying
relationship problem existed previously, it was magnified by this stressful situation. In some cases,
it triggered the disintegration of the family: “I got sick [in Sweden] . . . and my ex’s reaction was so upsetting,
that like, I got this kind of confirmation that we couldn’t be married anymore.” (Mother 1). Of the 12 parents
interviewed, four separated following their arrival back home.
As parents transitioned between health care systems, they often felt their needs were overlooked
by health professionals both in Iceland and Sweden. The needs parents were overlooked varied, but
mothers more than fathers talked about their psychological issues during and following their child’s
hospitalization. Parents described how they felt alone in dealing with their health problems and their
need for support: “There is nobody thinking about the parents . . . I realized that there was no mental support
provided abroad. And not here at home either.” (Mother 8).
Parents’ vulnerabilities were expressed in their memories of distress. All mothers were recovering
from childbirth when they traveled the first time with their infant to Sweden. Nevertheless,
mother’s postpartum problems such as “lactation mastitis” (Mother 1), “lactation suppression” (Father 6),
“post-partum depression” (Mother 3), and “postpartum pain” (Mother 12) were always secondary. Mothers
described how they experienced physical pain and became sick following childbirth. Memories of this
physical suffering were frequently associated with the traveling: “I remember this extreme pain; I was
walking down some long [airport] terminals.” (Mother 1). This left first-time mothers feeling particularly
vulnerable. Overall, parents were sleep deprived and tired during the child’s hospitalization period.
However, the fatigue and emotional aftershock usually appeared after they arrived back home,
following which, some mothers described they developed psychological problems: “When she was
eight months old, then I began experiencing traumatic stress and anxiety . . . It had been escalating since she
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came home.” (Mother 3). For some, these health problems were only short-term, whereas in others they
became long-term health issues.
3.3.2. Feeling Overlooked: Culture and System
On their arrival in Sweden, parents had to adjust to a foreign environment, language, costumes,
and regulations. In this situation, parents inevitably experienced cultural barriers. However, the parents’
ability to speak or understand English or Swedish was not assessed before they traveled to Sweden.
These abilities were simply assumed.
Language barriers were the most common issues raised by parents. While most parents were
able to communicate in English or Swedish, some were not. Those that were unable to speak English
did not seek help from a translator. Indeed, the mere idea of a translator seemed awkward and even
shameful; rather, parents described how they did their best or relied on other family members to help
them: “I’m very poor in English . . . but my mom and her boyfriend . . . helped me understand.” (Mother 12).
Most parents felt welcomed during their stay in Sweden, although some mentioned cultural
insensitivities from health professionals. In a few cases, parents noted that health professionals’
proficiency in English was lacking. This was surprising to parents and in retrospect they regretted not
asking for better service.
Parents talked about how they felt that unrealistic expectations and responsibilities were being
placed on them. Sometimes parents felt as if they were being taken for granted, even treated as
employees: “We were just in a part-time job, actually we were providing intensive care by watching over
her the whole night.” (Mother 3). Parents described how health professionals expected them to cope,
under what they felt were unrealistic and extreme circumstances for them, that left them traumatized.
These traumatic events were mostly related to their child’s suffering during medical procedures:
“My only memory is when a line was being removed, this was a long line, all the way into the heart. I just
remember how much he screamed.” (Mother 11).
When in Iceland, parents did not receive any follow-up support and there was no interdisciplinary
team assigned to help the families. Parents were mostly left to navigate the systems and bureaucracy
on their own to find help and support. They expressed surprise at the scarcity of resources available to
them and described a gap in the system: “Perhaps the biggest problem with the process is what happened
afterwards. Because he died . . . We just came home and there was nobody that contacted us . . . We had to seek
everything ourselves like psychological help and all that.” (Father 6). Some parents were so concerned with
these systemic flaws that they sought ways to help repair the system. These parents advocated for a
multidisciplinary health care team to assist the whole family.
3.4. Finding Closure
The time span of parent’s situational transitions varied, but “[getting] off the rollercoaster” (Father 5)
and finding closure was desired by all parents. Parents did not always describe a specific endpoint,
but when they did it seemed fluid and sometimes attached to ‘ritual(s)’. The process of finding closure
was expressed in surviving and compassion, with personal growth indicating a healthy transition.
3.4.1. Surviving
All parents interviewed were survivors, they had been through tremendous challenges, stress, and
even trauma, and were able to share this. The meaning parents placed on survival varied, however. For
some, the stressful life event itself was their focus: “It is a huge undertaking to go abroad. When I think back
to this time, I just get shivers down my spine and if I had to do this again, I would have a nervous breakdown.”
(Mother 9). This was also exemplified in one father’s recollection of this time: “we as parents, so often
think back to this time with a sense of horror, it was a really dreadful time.” (Father 4). In other cases, parents
described this stressful experience as something they needed to endure in order to survive: “I just
wanted this to be over. Just to get through this and have it over with.” (Mother 7).
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Parents also described survival as a process of moving on and finding a new normal. This was
illustrated by for example in growing their families or ending a spousal relationship. However,
this process was perhaps most clearly illustrated by one father: “Then you go off the rollercoaster and you
just know: Wow! . . . but then you just keep going, just forward, and finally you start picking up the threads of a
healthy life.” (Father 5). In addition, recovering was also found in parents interviews as an indicator of
closure: “This is such a huge shock . . . recovering could’ve been much harder for us . . . but I think we’re just
lucky.” (Mother 7).
Parents who struggled the most were grieving some type of loss. To be able to move on, they had
to reevaluate their experience and even reshape their memories. This was illustrated by one mother,
whose daughter developed long term complications, in her statement that, “my existence now is trying
to make peace with my life . . . you know her difficult life. The life she will lead . . . trying to find meaning . . . ”
(Mother 3).
3.4.2. Showing Compassion
Parents expressed their compassion for parents in the same situation as them, especially those
who were more vulnerable. They questioned whether the current system was tailored for these specific
groups and had concerns: “[It] is absolutely necessary to ask people before they travel abroad [about English
skills], because individuals with intellectual disabilities are having children for example, or parents who didn’t
even finish elementary school and or aren’t good in languages. Then it is necessary . . . to have someone to
translate for them.” (Mother 9).
Following their experiences of traveling abroad, some parents joined peer-to-peer groups to
support other parents and others even started lobbying within the Icelandic hospital system, for health
care reforms: “we have criticized the process, asked for changes . . . we are told a new protocol is in place . . . I
just hope that if something like this happens again [child dies abroad], it goes better for those people.” (Father 6).
Empathy-based survival guilt towards the suffering of other parents was also expressed by many
parents. This empathy was directed towards other parents who either lost their child or had a much
sicker child: “After the funeral . . . the guilt I felt towards my sister- and brother-in-law. We’d just got through
this and it went so well and then . . . their son just dies.” (Mother 9).
4. Discussion
This study elicited parents’ experiences of their child’s CHD diagnosis, heart surgery abroad, and
journey beyond. The overarching theme, living with the memories, highlighted the superimposition
of this stressful live event on the expected transition to parenthood, where parents’ vivid memories
still impacted their lives up to five years later. The most concerning finding was parents’ negative
memories of the transition back home and their descriptions of roadblocks to recovery that followed.
According to Meleis’s transitions theory [19], the constructs that define transitions are its nature
(e.g., critical event), conditions (i.e., facilitators and inhibitors), and patterns of response (e.g., indicators
of a healthy transition). Furthermore, all transitions are believed to build on universal commonalities,
where disconnectedness is seen as the most pervasive one [19].
A parental transition triggered by child’s CCHD and need for heart surgery abroad has not
been previously documented. However, other types of parental transitions focusing on child medical
tourism [16–18] and hospitalizations of critically ill children [8–10] have been studied. Concurrently,
our findings support the diverse and universal nature of transition experiences [19], although all parents
experienced situational transitions, its nature—complexity, suddenness, degree of stress, and social
support required —was particularly different. Thus, the uniqueness of our findings relates to the
transitional conditions experienced by our parents.
Our findings showed both facilitators and inhibitors in parents’ environmental conditions.
Connectivity represented itself both as a facilitator (e.g., in networks of health professionals and
peer-groups) and an inhibitor (e.g., separation from child’s siblings). Separation or feeling separated
is associated with personal, familial, socio-cultural, and geographical factors. However, separation
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from family and home life is hard on individuals in hospital settings and can lead to vulnerability,
loneliness, and dependency [23].
The distance between home and hospital created a feeling of disconnection in parents in our study.
Concurrently, others have shown that separation caused by geographical distance can negatively impact
family relationships during child’s hospitalization. Specifically, parents’ likelihood of relationship
difficulties with other family members tend to grow as the distance between hospital and home
increases [24]. In our study, several parents described relationship tensions during their stay in
Sweden, with some attributing this tension to the distance from home. Further, the separation from the
child’s siblings at home was also hard on parents, and aligns with the findings of others [16]. Parents
used modern technology (e.g., Facebook, Skype, Facetime) to connect with the left-behind siblings.
This seemed however disjointed to their feeling of disconnectedness due to the physical distance.
Another contributing factor may be siblings age, as all were relatively young, which might have made
the utilization of technology perplexing.
In hospital settings, separation from home triggers a need for comfort and support that can be
found through cultural connection. This includes seeking familiarity in terms of language and food,
in addition to developing a sense of belonging in terms of social support networks [23]. Consistent with
a meta-analysis and systematic reviews of parental coping with their child’s CHD [3], our participants
used various coping strategies from surgery to childhood. However, their means of becoming culturally
connected while abroad—particularly in the security, safety, and trust they placed in countrymen—is
unique to our findings. Here, child’s grandparents and the health professionals working at the hospital
abroad were of significance in creating this cultural connection.
Similar to that in other studies [3,25], grandparents were a significant source of support to parents
in our study. Grandparents were a cornerstone in their habitat building, either caring for the child’s
siblings at home or traveling with them abroad, thus creating familiarity through food and language.
In hospital settings, such comfort can counterbalance negative emotions associated with being away
from home and home life [23]. Importantly, the findings showed that the support provided by
countrymen working as health professionals at the hospital abroad, created unique networks and
relationships essential to the parents. These professionals provided parents with services ranging from
direct medical care to assistance with practical matters, all seemingly done voluntarily. The shared
culture and language appear to have created a feeling of safety, understanding, and familiarity, and a
sense of belonging. Cultural competence in health care involves streamlining care and facilitating
communication [26]. This could be done by matching patients and providers based on their cultural
similarities [27,28]. Our results suggest that cultural competence in health care can be achieved by
providing families traveling abroad with access to the medical care of health professionals who are
fellow countrymen.
A key element facilitating healthy parental transitions from the PICU to a clinical ward is effective
communication and information flow [8]. Furthermore, clarity in patient-provider communication
is needed for facilitating and managing transitions, also imperative to securing quality care [29].
Our findings show that parents’ experienced communication challenges with health professionals
while abroad, which amplified the imbalance of social capitals inherent in the client-providers
encounters. The clearest communicational challenges reported related to language and other cultural
barriers. Similar findings are reported in child medical tourism [16,17]. Although no participant asked
for medical translator, they sought assistance from their fellow countrymen (i.e., family and health
professionals) when needed.
Language discrepancies between clients and health clinicians contribute to communication errors,
especially if both speak a second language [30,31]. Furthermore, within these language-discrepant
medical communication settings, individuals’ distress and vulnerabilities are likely to increase [30,32].
This is problematic and implies that assessing and anticipating families’ need for support prior to
traveling (e.g., a medical translator) is necessary, as has been suggested by others [14]. It is therefore
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surprising that our participants and apparent health professionals did not anticipate this, even though
both parties had to communicate in a second language (i.e., English).
The transitions experienced by our parents following their child’s CHD diagnosis and cardiac
surgery were extremely stressful. In a brief period, parents transitioned from expecting to go home
with a healthy baby to having a critically ill newborn needing cardiac surgery abroad. Some even had to
make this journey abroad three times. Parents’ descriptions of their aftershock, unmet needs, and shortand long-term health problems following their arrival back home, concur with the pediatric cardiac
literature [6]. Similar findings are however not reported in the child medical tourism literature [16–18].
Personal growth and empowerment are a positive outcome of transitions [19], described by few
parents in our study. This growth was best exemplified in the compassion and empathy parents showed
toward their peers in similar situations, and in parents’ efforts to reform the current health care system.
Concurrently, in a qualitative study, looking at parents mostly from low-income countries, majority
of parents experienced personal growth (e.g., greater compassion for others) as a result of coming to
the United States to seek medical treatment for their child [16]. In addition, a quantitative study [33]
reported nearly 40% of parents experienced posttraumatic growth after their child’s admission to
PICU. The different contexts and samples used in these studies compared to ours, may explain the
inconsistency of experienced personal growth by our parents. Even so, all parents in our study
described a path to recovery as they tried to fit the transition into their life story in a meaningful way.
Our findings suggest an urgent need for follow-up care and support for this population,
but currently, no such support is provided by health professionals in either Iceland or Sweden.
A significant feature of transitional care is comprehensive and continued follow-up care for patients
and families [19]. This is in line with pediatric cardiology guidelines [34] which recommend that a
multidisciplinary health team supports children with CHD and their parents throughout their whole
journey, including with follow-up care. Systematic reviews examining parents after their child’s
PICU admission [35] and meta-analyses examining adult ICU survivors and their relatives [36] have
indicated that follow-up appointments can improve mental health for these groups. These findings
stress the urgency of offering the same follow-up service for families of children with CHD, particularly
for at-risk groups such as those traveling abroad.
eHealth is considered a promising aid to lower psychiatric morbidity in families of children with
CHD [34,37] and is particularly relevant for the population of the current study. This mode of health
care creates opportunities for interactive communication between all stakeholders, allowing health care
teams at home and abroad to collaborate more easily with parents as they transition between systems.
Furthermore, via website apps, psychological follow-up care could, for example, permit parents to
make virtual revisits to the hospital abroad.
This study has both limitations and strengths for consideration. Of the seven mothers and five
fathers who participated, only eight children with CHD were represented. The range of possible
experiences might thus have been restricted because both parents could participate. However, parent
couples’ experience of a stressful event often varies greatly [38]. A written request was sent to
25 parents via e-mail. Fifteen parents replied to the e-mail, but only 12 parents participated in the
study. It is unclear whether the 13 parents who did not participate are in some way demographically
different from those who did. The nearly equal number of mothers and fathers, and the wide range of
sociodemographic characteristics in the participant sample, however, strengthened the study findings.
Additionally, the primary categories reappeared in all of the interviews, thus creating a saturation that
strengthened the results. The study findings may not be generalized to other populations, but may be
transferable to other parents of children with CHD traveling abroad for cardiac surgery. The sample size
was relatively small. However, the fact that similar sample sizes have been used in other studies [39,40]
and the emphasis on richness rather than sample size in content analysis [41] provides strength to our
findings. The trustworthiness of the study findings lies in the methods used and the experience of the
three authors. All authors are registered nurses with pediatric clinical experience. The second author
(A.S.S.) has extensive experience with pediatric acritical care cardiology and working with parents of
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children with CCHD. Although all authors are experienced researchers, the second author also has
extensive experience in qualitative content analysis methods.
5. Conclusions
The lived experiences of parents when their child underwent complex heart surgery abroad are
filled with difficult memories and emotions. Parents’ readiness and need for support was heightened
after arriving home from abroad. However, these needs were not met by either of the health care
systems involved. Culturally competent care for the families must be designed and implemented,
starting with an assessment of language skills prior to the travel. Assigning families to multidisciplinary
health care teams and providing them with follow-up support are necessary. Here, the use of eHealth
interventions to improve interactive communication between all stakeholders is promising.
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Abstract: The confinement forced by COVID-19 can have repercussions on the health of people
diagnosed with multiple sclerosis. The objective of this study is to analyze the relationships between
physical activity, a sense of coherence, resilience and coping among people diagnosed with Multiple
Sclerosis during the health emergency situation. To achieve this goal, this transversal descriptive
study included 84 patients that belonged to multiple sclerosis associations during the period of
confinement. Participants filled out the Physical Activity (IPAQ-SF), Sense of Coherence (SOC-13),
Resilience Scale (ER-14) and coping (COPE-28) questionnaires. The results showed that the average
age was 46.9 and that 67.9% had Relapsing Remittent Multiple Sclerosis diagnosed on average
13.9 years ago. They had a high degree (33.3%) and moderate degree (34.5%) of physical activity,
high levels of resilience, while the level of a sense of coherence was average and the most commonly
used strategies for coping were active confrontation and religion. Physical activity was not related to
the rest of the studied variables, but there were correlations between the other variables. The people
with multiple sclerosis who belong to patient associations have remained physically active during
the obligatory confinement period and have elevated degrees of resilience and an average sense of
coherence, as well as using suitable coping strategies, which is why the social-health resource of
belonging to a patient association could be boosting these variables that are beneficial to their health.
Keywords: multiple sclerosis; COVID-19; physical activity; resilience; sense of coherence; coping

1. Introduction
The world is currently going through a pandemic due to a new strain of coronavirus, the severe
acute respiratory syndrome (SARS-CoV-2). There are many aspects that remain unknown about this
illness. At the moment there are no treatment strategies, nor is there a vaccine [1], and many countries
have adopted social distancing and/or quarantining to break the chain of transmission of the COVID-19
illness. In Spain, a state of alarm was declared in order manage the health crisis situation brought
about by COVID-19 in March 2020, the Royal Decree 463/2020 of 14 March [2], in response to the
growing number of cases of coronavirus in Spain; it imposed a national quarantine as a health measure.
On 21 June 2020, the country entered the dubbed “new normality”, introducing health measures such
as the use of facemasks and social distancing. Current research [3] referring to the psychological impact
of quarantine suggests that it is necessary to take into account the stress factors resulting from the
situation (duration, fear of infection, frustration, fear, boredom, anger, insufficient information, lack of
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basic supplies, financial losses and stigma) in order to ensure that the experience of quarantining be as
tolerable as possible for the population [3,4].
It is not known how duration might affect the different collectives of people who already suffer
from prior illnesses such as multiple sclerosis (MS). MS is chronic and autoimmune, affecting the
central nervous system [5] and with an unstable clinical course with a wide range of cognitive and
neurological effects [6]. It affects women more than men (3:1) [7] and is usually diagnosed between
20 and 40 years of age. Certain characteristics of MS, such as its unknown origin, its unpredictable
course, its multiple symptoms and the current nonexistence of a definitive cure, affect the adherence
to the treatment as well as the quality of life [8]. MS patients suffer functional deterioration, fatigue,
psychological anxiety and limitations in their social relationships, all of which leads to a lesser quality of
life for these people at both the physical and psychological level [9,10], giving rise to them experiencing
a low self-efficacy due to the limitations of the illness itself [8]. Furthermore, this population of MS
sufferers is more sensitive to suffering cognitive dysfunctions and mental health problems, especially
depression followed by anxiety, since this affects them at a larger scale than the general population
(more than 20% of the population) [11,12]. Those people who suffered problems of mental health
before the quarantine and social distancing may be more vulnerable to adverse psychological effects [1].
Recent research indicates that exposure risks are the cause of COVID-19 infection in the MS population.
Younger people with a lower socioeconomic status will have a higher risk of exposure and are potential
targets for educational intervention and medical support to limit exposure. Delays in therapies and the
interruption of MS care have also been observed [13].
There is a lack of previous research that includes the consequences deriving from the COVID-19
virus pandemic at the physical and psychological level in people suffering from MS. This is why
research into physical activity, resilience, coping and a sense of coherence has been selected, as these
are the variables related to well-being and the promotion of health.
In people with MS, the degree of physical activity is usually reduced, making them less physically
active than the general population [14]. It is related to the degree of general incapacity and the
limitation for walking in people with MS [15]. In these patients, vigorous activities are reduced,
leading to the predominance of light activities and the fact that they spend quite a lot of time being
inactive during the day [16]. The reduced participation, the limitation of movement and the degree of
incapacity factors mean that the physical activity of the MS population is less than that of the general
population, and consequently they do not obtain the benefits that come from carrying out physical
exercise, leading to a greater propensity for their suffering certain illnesses, especially cardiovascular
ones [17]. It is necessary to promote physical activity and include it in intervention programs, since a
greater degree of physical activity is related to personal factors such as sociodemographics, the level
of education, their work situation, mechanisms for self-regulation and the perception of barriers,
especially those related to physical activity [16].
Resilience is characterized by the ability to achieve, retain or recover a degree of physical or
emotional health after adversity [17]. In people with MS, disability is associated with success in
adapting and recuperation. Greater levels of resilience are associated with a reduction in fatigue
(20% less), greater participation and exercise, greater social and financial support, a healthier diet
and better psychological health [17]. People with MS have reported that higher levels of resilience
are associated with healthy behaviors and a more successful adaptation to changes in the life of the
patients that result from their illness [18]. This variable has been studied in different populations [19],
but rarely in patients with MS.
The sense of coherence is understood as a way of perceiving the world that allows stressful
factors to be faced [20]. MS is a chronic illness with an unpredictable evolution [21], which includes
suffering physical limitations and psychosocial difficulties that affect the quality of life of these people,
threatening their sense of cohesion [8,22]. A greater sense of cohesion gives rise to better mental health
and a lower negative effect, as well as warding off depression [8,23].
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People with MS use different coping strategies in the different stages of the illness. In the first
stages, emotional and avoidance-type strategies predominate; meanwhile, in the intermediate stages
of the illness, the use of more active coping strategies predominate [24]. On certain occasions, the use
of emotional-type strategies are related to a better psychological adaptation and those of avoidance are
related to the prevention of a depressive reaction through the rejection of negative thoughts about the
future progression of the illness when they are used in the first stages following the diagnosis of the
illness [23]. Psychological interventions centered on one’s resources to cope more effectively with the
MS are necessary to bring a positive adaptation to the adverse situation [25].
Based on the aforementioned points, the following study has been carried out to obtain greater
knowledge on the influence of this pandemic on the health/illness of people with MS. The objective
will be to discover and analyze the relationships between physical activity, a sense of coherence,
resilience and coping in people diagnosed with MS during the emergency health situation brought
about by COVID-19.
2. Materials and Methods
A cross-sectional, descriptive and correlational study was conducted.
2.1. Participants
The population is made up of 1236 people with MS belonging to multiple sclerosis associations in
Castilla y León (Spain) (See Table 1). Through a nonprobabilistic convenience sampling, 84 participants
were selected.
Table 1. Multiple sclerosis associations of the Castilla y León region (Spain).
PROVINCE

Associations name

WEB

SIL association for multiple sclerosis.
Ponferrada ASILDEM.

https://aedem.org/quick-show/151-vacio/215asociacie-em-de-fuentes-nuevas-le

Leon multiple sclerosis association
ALDEM.

https://esclerosismultipleleon.org/

Valladolid multiple sclerosis association
AVEM.

https://www.emvalladolid.es/

Association of relatives and sufferers of
multiple sclerosis AFAEM.

https:
//www.esclerosismultipleburgos.org/contacto/

Burgos multiple sclerosis association
ASBEM.

http://www.asbemiranda.org/

Ribera de Duero multiple sclerosis
association AREM.

https://aedem.org/noticias-asociaciones/noticiasribera-de-duero/76-asociaciibera-de-duero-deesclerosis-mple-actividades-del-a003

Salamanca

Salamanca multiple sclerosis association
ASDEM.

www.asdem.org/

Segovia

Segovia multiple sclerosis association
ASGEM.

www.segoviaesclerosis.org/

Zamora

Zamora multiple sclerosis association
AZDEM.

www.azdemzamora.es

Palencia

Palencia multiple sclerosis association
APEM.

https:
//esclerosismultiple.com/entidades/asociacionpalentina-de-esclerosis-multiple-apem/

Avila

Avila multiple sclerosis association
ADEMA.

www.ademavila.com/

Soria

Soria multiple sclerosis association
ASOEM.

https://aedem.org/ini/1888-informe-bernat-soria

Leon

Valladolid

Burgos
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2.2. Instruments Used to Collect Data
The short-format of the (IPAQ-SF) international questionnaire, validated in Spanish [26], is used
with young adults and middle-aged people (15–69). It consists of four generic items to obtain
information on physical activity related to health. It provides separate results for the three types of
activity: vigorous intensive activities, activities of moderate intensity and walking. Obtaining the final
result requires the totaling of the duration (in minutes) and frequency (in days) of these three types
of activity, from which the physical activity is categorized in three levels: low, moderate and high.
The “sitting time” is also registered. This is time dedicated to carrying out a sedentary activity [27].
The Resilience Scale, (ER-14), has 14 items to evaluate the degree of individual resilience [19].
The version was validated into Spanish by Sánchez–Teruel and Robles–Bello [28]. The ER-14 measures
two factors: on the one hand, personal competence (11 items), and on the other hand, the acceptance
of oneself and of life (three items). This scale presents a suitable internal consistency (α = 0.79) and
validity of the calculated criterion with other measurements of general resilience (CD-RISC) (r = 0.87;
p < 0.01). According to the scores: 98–82: very high resilience; 81–64: high resilience; 63–49: normal;
48–31: low; and between 30–14: very low. The reliability indices are suitable, demonstrating that it is a
good instrument for measuring this variable [28].
The questionnaire on the Sense of Coherence (SOC 13) [20] is the Spanish-adapted version [29].
This scale consists of 13 items that are scored using a Likert-type scale of seven points. It contains
three scales corresponding to the three dimensions of the construct: compression (α = 0.630), direction
(α = 0.596) and significance (α = 0.594), and a total score (α = 0.799).
The questionnaire on coping COPE-28 [30] is the Spanish version (COPE-28) [31]. It is composed
of 28 items scored using a Likert-type scale that goes from 0 (absolutely nothing) to 3 (a lot). These items
are grouped together in pairs, producing 14 modes of coping: active coping (α = 0.452), instrumental
support (α = 0.630), acceptance (α = 0.516), self-distraction (α = 0.482), venting (α = 0.302), planning
(α = 0.585), religion (α = 0.880), denial (α = 0.458), self-blaming (α = 0.617), substance use, emotional
support, positive reframing (α = 0.602), humor (α = 0.835) and behavioral disengagement (α = 0.654).
2.3. Procedure
The data for the study was gathered online by means of Google Forms (https://forms.gle/
yu1gfoSX8h6L1HnV9). Prior to sending the questionnaire, all of the MS associations of Castilla y León
(Spain) were contacted by telephone and e-mail. The members diagnosed with MS were requested
to participate in the questionnaire using e-mail or WhatsApp. The gathering of the data took place
between 28 March and 3 June 2020, during the period of confinement, due to the state of alarm imposed
by the Spanish government for the management of the health crisis situation.
2.4. Data Analysis
The analysis of the data was descriptive, analytical and correlational. It was checked that
the adjustment did not comply with the normal distribution of the data by means of the
Kolmogorov–Smirnov test with the Lilliefors significance correction. For this reason, nonparametric
tests were carried out (U of Mann–Whitney) for the comparisons of averages between the groups.
Nonparametric correlations were carried out in order to evaluate the associations between the
quantitative variables, and the Spearman rho coefficients were obtained. A value of p < 0.05 was
considered statistically significant.
The database and the statistical analyses cited were carried out using the SPSS 26.0 (Statistical
Package for the Social Sciences) computer program (IBM, New York, NY, USA).
2.5. Ethical Considerations
The people participating in the study were considered anonymous and the data confidential.
Prior informed consent was requested for their collaboration. The data are collected and handled
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respecting all of their rights and guarantees in accordance with those established in the UE2016/679
Regulation and in the Constitutional Law 3/2018 of 5 December on the Protection of Personal Data and
digital rights guarantees. The study was approved by the ethics committee (ETICA-ULE-016-2020) of
the University of León (Spain), which guarantees that the questions are both ethical and legal.
3. Results
The sociodemographic characteristics of the participants are set out in Table 2. 84 people diagnosed
with MS in the Spanish Autonomous Community of Castilla y León participated in the study. The results
of the average and the standard deviation in terms of age were 46.9 ± 9.7 years old (M±SD). In relation
to the clinical characteristics of the illness, the greatest part of the sample, 67.9%, was diagnosed
with Relapsing Remittent Multiple Sclerosis (EMRR), followed by 25% diagnosed with its Secondary
Progressive Multiple Sclerosis (EMPS). The descriptive values for the years of diagnosis of the MS
were 13.9 ± 8.3 (average 15 years old, maximum 35 and minimum 1).
Table 2. Sample description.
Total 84 (100%)
Gender

City

Type of multiple sclerosis

Number of people you live with

Living with children under 14 years of age

Have you had COVID-19?

71

Man

34 (40.5%)

Women

50 (59.5%)

Aranda de Duero

1 (1.2%)

Ávila

4 (4.8%)

Burgos

17 (20.2%)

Miranda de Ebro

4 (4.8%)

Palencia

13 (15.5%)

Ponferrada

15 (17.9%)

Segovia

4 (4.8%)

Soria

6 (7.1%)

Valladolid

20 (23.8%)

Primary Progressive

5 (6.0%)

Progressive Recurrent

1 (1.2%)

Secondary Progressive

21 (25.0%)

Relapsing Remittent

57 (67.9%)

0

8 (9.5%)

1

29 (34.5%)

2

28 (33.3%)

3

15 (17.9%)

4

4 (4.8%)

0

63 (75.0%)

1

13 (15.5%)

2

7 (8.3%)

3

1 (1.2%)

Yes

0 (0%)

No

68 (81.0%)

Maybe

16 (19.0%)
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Table 2. Cont.
Total 84 (100%)
Do you have COVID-19?

Have you lived or do you live with people with COVID-19?

Yes

0 (0%)

No

77 (91.7%)

Maybe

7 (8.3%)

Yes

0 (0%)

No

71 (84.5%)

Maybe

12 (14.3%)

The results obtained for the physical activity variable are set out in Table 3. The U Mann–Whitney
test has been carried out, and no differences have been found between men and women. As regards
the scores for the questions on physical activity, 28 participants (33.3%) have scored high, 18 (21.4%)
low and 29 (34.5%) have achieved a moderate degree of physical activity.
Table 3. Descriptive statistics of physical activity in minutes per week.
Questionnaires

IPAQ *

n

Minimum

Maximum

Vigorous activity (V)

66

0

7200

Moderate activity (M)

65

0

3600

Walk (W)

74

0

4258

TOTAL physical activity

75

0

10,890

Sitting time

61

15

1380

M ± SD

Me *

IR *

1042.42 ± 1568.32

340

1480

870.77 ± 1005.62

540

1200

956.0 ± 1158.65

495

1328.25

1986

3186

360

270

2614.7 ± 2472.40
430.08 ± 282.59

Note: * minutes/week. M; Mean. SD; Standard Deviation. Me; Median. IR; Interquartile Ranges.

The descriptive statistics of the resilience, sense of coherence and coping variables are set out in
Table 4. No differences have been found in the sex of the participants for the scores of these variables.
In the case of resilience, 30 (35.7%) participants were perceived as having a very high resilience, 37 (44%)
were evaluated as having high levels, 14 (16.7%) scored within what is considered normal, and 2 (2.4%)
and 1 (1.2%) obtained low values or very low values, respectively.
Table 5 details the correlations between the variables of the study. The results indicate that
physical activity does not correlate significantly with any of the other studied variables; however,
although in some cases they are weak, correlations are observed between resilience, sense of coherence
and coping. Thus, the highest levels of personal competence (CP), acceptance of oneself and of life (De)
for resilience are related to the highest scores of compression (CO), direction (Dir) and significance
(Sig) for the sense of coherence. As regards coping, the strategies for active coping (A), acceptance (Ac)
and positive reframing (Pr) are positively related to the total and to the two dimensions of resilience
of personal competence (CP) and acceptance of oneself and of life (AV), as well as to the factor of
significance (Sig) of the sense of coherence variable. The strategies of denial (D), self-blaming (Sb) and
behavioral disengagement (Bd) show negative correlations with resilience and the sense of coherence
which have been evaluated in the study. Substance use as a strategy (Su) correlates negatively with
resilience, in particular with the dimension of accepting oneself and life (De).
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Table 4. Descriptive statistics of resilience, sense of coherence and coping.
Questionnaires
ER-14

SOC-13

COPE-28

n

Items

Minimum

Maximum

Personal competence

84

11

14

77

Acceptance of oneself and life

84

3

4

21

Total

84

24

18

97

Compression

84

5

11

32

Direction

84

4

7

27

Signification

84

4

7

28

Total

84

13

29

82

Active coping

84

2

0

6

Instrumental support

84

2

0

6

Acceptance

84

2

1

6

Self-distraction

84

2

0

6

Venting

84

2

0

6

Planning

84

2

0

6

Religion

84

2

0

6

Denial

84

2

0

6

Self-blaming

84

2

0

6

Substance use

84

2

0

6

Emotional support

84

2

0

6

Positive reframing

84

2

0

6

Humor

84

2

0

6

Behavioral disengagement

84

2

0

6

M ± SD

59.71 ± 11.26
15.19 ± 3.90

74.90 ± 14.39
22.50 ± 5.13

18.26 ± 4.79
20.42 ± 4.31

61.18 ± 12.25
4.37 ± 1.27
3.48 ± 1.52

3.65 ± 1.59
2.80 ± 1.42

1.20 ± 1.66
3.54 ± 1.73
4.55 ± 1.38

0.90 ± 1.40

2.57 ± 2.16

3.52 ± 1.72
1.63 ± 1.66
0.83 ± 1.19

2.23 ± 1.52

0.26 ± 0.97

Note: ER-14: Resilience Scale. SOC-13: Sense of Coherence. COPE-28: Coping. SD: standard deviation. M: mean.

73

74

−0.001

−0.014

R

0.070

0.019

0.064

0.094

−0.133

H

Bd

0.014

−0.018

0.010

E

Pr

−0.113

−0.177

−0.072

0.063

0.011

0.002

−0.229

0.015

0.094

−0.183

0.038

−0.036

−0.062

−0.041

0.039

−0.026

−0.014

Su

0.058

−0.162

D

Sb

P

−0.125

−0.101

0.023

−0.104

V

Sd

Ac

0.041

−0.138

−0.020

T

I

0.059

Sig

A

−0.103

Dir

−0.011

Co

T

−0.073

−0.003

De

0.601 **

T

CP

0.055

0.815 **

0.074

V

1.000

0.447 **

0.406 **

M
1.000

V

0.061

0.142

0.236

0.117

0.175

0.003

0.043

0.020

0.056

−0.004

−0.001

−0.094

0.061

−0.096

−0.015

0.112

−0.011

−0.088

0.106

0.066

0.112

0.656 **

IPAQ

−0.013

0.044

0.197

0.052

−0.040

−0.069

0.009

0.098

−0.030

−0.111

0.062

−0.015

0.051

−0.175

−0.043

0.009

−0.068

−0.046

0.092

0.006

0.113

1.000

T

−0.394 **

0.129

0.518 **

−0.005

−0.088

−0.115

−0.190

−0.038

0.215 *

0.023

0.127

0.587 **

−0.018

0.405 **

0.467 **

0.426 **

0.366 **

0.433 **

0.980 **

0.724 **

1.000

CP

−0.248 *

−0.286 **

0.047

0.352 **

−0.042

−0.219 *

−0.290 **

−0.077

0.186

−0.049

−0.016

0.564 **

−0.062

0.351 **

0.489 **

0.390 **

0.382 **

0.498 **

0.834 **

1.000

DE

ER-14

−0.392 **

0.115

0.517 **

−0.011

−0.127

−0.155

−0.213

−0.044

0.228 *

0.030

0.109

0.620 **

−0.030

0.433 **

0.496 **

0.445 **

0.384 **

0.467 **

1.000

T

−0.051

−0.251 *

0.136

−0.087

−0.104

−0.348 **

−0.332 **

−0.078

0.045

−0.234 *

−0.105

0.359 **

−0.144

0.097

0.891 **

0.517 **

0.745 **

1.000

CO

−0.078

−0.220 *

0.095

−0.018

−0.113

−0.317 **

−0.314 **

0.071

−0.015

−0.187

0.223 *

−0.232 *

−0.130

0.035

0.877 **

1.000

Sig

−0.355 **

0.062

0.278 *

0.143

−0.077

−0.395 **

−0.312 **

−0.007

0.131

−0.124

0.373 **
−0.310 **

−0.021

0.266 *

0.772 **

SOC-13

0.500 **

1.000

Dir

−0.021

−0.323 **

0.166

0.005

−0.124

-0.428 **

−0.390 **

−0.039

0.070

−0.215 *

0.376 **
−0.248 *

−0.129

0.148

1.000

T

Note; *: p < 0.05, **: p < 0.01, T: total, W: Walk, M: Moderate activity, V: Vigorous activity, CP: competence personal, De: Acceptance of oneself and of life, Co: Compression, Dir: Direction,
Sig: Signification, A: active coping, I: instrumental support, Ac: acceptance, Sd: self-distraction, V: venting, P: planning, R: religion, D: denial, Sb: Self-blaming, Su: substance use, E:
emotional support, Pr: Positive reframing, H: humor, Bd: behavioral disengagement.

COPE-28

SOC-13

ER-14

IPAQ

M

1.000

W

W

Questionnaires

Table 5. Spearman’s rho correlations of physical activity, resilience, sense of coherence and coping.
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4. Discussion
The results revealed that the clinical and personal characteristics of the participants in the present
study were similar to other studies conducted on patients with multiple sclerosis during the COVID-19
pandemic [1,13,32].
If we compare the time spent sitting down per week collected with the IPAQ of our sample with
the study carried out by Moti et al. [33], which analyzed people with MS in America, we find that our
population has a slightly higher value. Furthermore, our data show elevated levels of physical activity.
These data seem to indicate a high participation in the activities proposed by the different associations
and that they are concerned about their physical condition during this period of confinement. On the
other hand, Hubbard et al. [34] observed that people with slight MS tended to do less physical activity
in comparison with healthy people.
The results showed that people with multiple sclerosis who participate in associations presented
high levels of resilience [19] overall and in the domains of personal competence and acceptance of
oneself and of life. These values of adaptation to adverse situations are important for the well-being
of people, as the studied sample went through 11 weeks of quarantine and time is considered as a
predictive factor for acute stress disorder [3]. Furthermore, the effect of interventions that focus on
promoting resilience and other personal resources are necessary to effectively cope with multiple
sclerosis [25]. If the present study is compared to the work of Plowman et al. [17] in people with MS,
the total resilience factors are very similar. On the contrary, the total resilience values and the I factor
(personal competence) obtained in our sample are higher than those reached in the study carried out
by Sánchez–Teruel et al. [28] in young healthy people. The case of populations with painful chronic
pathologies such as fibromyalgia [35] highlights that our results are much higher (almost double) for
this variable. It will be interesting to analyze the role of the associations in the promotion of the health
of patients diagnosed with MS.
According to the data on the sense of coherence, those with multiple sclerosis who frequently
attended associations in the Autonomous Community of Castilla y León had a total sense of coherence
of 61.19 ± 12.252 during the confinement period. If we compare our data with the study of the sense of
coherence in health personnel during the COVID-19 pandemic, we observe that our sample obtained
higher mean values although they did not present symptoms of COVID [36]. Nonetheless, lower values
than those of the present study are observed in populations with MS [37,38]. Conversely, persons with
late effects of polio have obtained higher values, which could be due to their perception of the disability
being less acute and to the fact that, upon having a later start, they have developed the capacity to
understand, manage and be motivated when faced with stressful events and problems that come up
during their lives [39]. If we compare our data with people without neurological problems and with a
cardiac pathology, we observe that cardiac patients obtain worse values since they tend to be associated
with other pathologies such as depression [40]. However, if we compare our sample with people older
than 65–75, 76–80 and over 80, we see that all of the older people have higher scores in total (74 ± 3.44)
and for decompression (27 ± 0.49), direction (23 ± 0.83) and significance (23 ± 1.09) [40].
The coping of the people with multiple sclerosis who participated in associations showed diverse
levels according to the strategies used in comparison with people with multiple sclerosis who coped
with the prognosis of their illness [29]; we observe that our population presented higher levels in
terms of instrumental support 3.48 ± 1.52, substance use 3.52 ± 1.72, self-blaming 2.57 ± 2.16 and
religion 4.55 ± 1.38. This leads us to think that they have less functional strategies when facing the
COVID-19 situation due to their low self-esteem, perceived high levels of stress or psychological unease,
as observed in French people facing serious illness or trauma [12]. In addition, people with MS can show
increased discomfort due to having psychological problems due to alterations of cognitive dysfunctions,
information processing, and immediate and episodic memory typical of MS [41]. Furthermore, the high
values in religious coping lead us to think that they indicate a lower satisfaction with the decision
that was taken to resolve the existence of stress [42]. Comparing our results on coping with values
for healthy people, we find that emotional support, humor and positive revaluation present lower
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values in our study [43]. These data are logical because people with MS offer to undertake maladaptive
coping strategies [12].
Finally, the results of this study indicate that the level of physical activity of a person with MS,
which is measured in terms of the mastery of activity (vigorous, moderate), the total and the time
spent sitting down, is not related to resilience, coping or sense of coherence in the social confinement
situation that derives from the COVID-19 virus. However, we have found theoretical studies which
support that psychological aspects can be influenced by physical activity [9,44].
Regarding the relationships between resilience and sense of coherence, this study observed that
there was a positive relationship between them. This means that the most resilient people present
greater levels of a sense of coherence and vice versa. This could benefit patients with MS, since there is
evidence that supports a relationship between positive dimension factors (resilience and/or optimism)
and subjective emotional well-being [45]. Recent research on the impact of COVID-19 on German
public health supports our data, proposing to improve the sense of coherence to improve resilience to
stressors [46]. According to the results of the relationships between coping and resilience, we observe
that if a patient has a higher score in the strategies of active coping, acceptance, emotional support and
planning, he or she will present greater levels of resilience and will have a greater capacity for adapting
to adverse situations; that is, strategies for positive coping or task orientation are related to a better
mental health [47,48]. In the same way, coping strategies such as denial, self-blame, substance abuse,
venting and behavioral disconnection are negatively related to resilience, since they are strategies
that maintain stress, as has been observed by other researchers [43,49]. Concerning the relationships
between sense of coherence and coping, they depend on the strategies, as not everybody behaves
in the same way. However, we can highlight the negative relationship between both venting and
behavioral disengagement and the dimension of compression of the sense of coherence. According
to recent studies, the behavior of our sample is the same as in Bedouin women older than 61 with
little education and few possibilities for finding a job [50]. In both populations, one can observe that
when there is a sensation of there being no control over the results or of being at the mercy of luck, it is
probable that they will have a sensation of impotence and use passive or evasive strategies such as
behavioral disconnection or the strategy of venting, which consists in verbally expressing the negative
parts of a stressful situation. For all of the points mentioned above in relation to the COVID-19 scenario,
researchers such as Ornell et al. support three main factors for developing mental health strategies:
(1) multidisciplinary teams; (2) regular and precise clear communications about the outbreak situation;
and (3) psychological counseling services through electronic applications for the community in general
and especially for vulnerable people [4].
This study presents limitations, such as the method of sampling and the selection of the participants,
which may exclude MS patients who do not belong to associations; furthermore, other variables such
as the level of education, degree of incapacity and the medication used could have been included.
Furthermore, it would be desirable to carry out longitudinal studies during similar adverse situations
in people with multiple sclerosis, which might include variables such as resilience, sense of cohesion
and coping strategies, as well as other more specific physical capacities altered by the illness, such as
balance, walking or strength.
5. Conclusions
The majority of the participants in associations in Castilla y León (Spain) suffer from a type of
Relapsing Remittent Multiple Sclerosis, followed by Secondary Progressive Multiple Sclerosis. In spite
of the confinement/quarantine, the greatest part obtains high and moderate scores in physical activity.
Although no relationship has been found between physical activity and the psychological variables,
there is evidence of the influence of the latter on the well-being of the patients. It can be observed as
those people who achieve high values in resilience, as well as in sense of coherence. Furthermore,
the use of coping strategies in the sample confirms that active coping, acceptance, positive reframing,
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denial, self-blaming, behavioral disengagement and venting are negatively related to resilience and the
sense of coherence.
This research may be useful in describing the degree of coping, sense of coherence, physical
activity and coping strategies of people with multiple sclerosis in the confinement/quarantine situation
deriving from the COVID-19 virus in Spain. Likewise, to detect possible problems and be able to
establish psychological and or physical interventions for the associations of those affected with MS,
this research might be repeated again in the future in order to promote health in similar situations.
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Abstract: (1) Background: Although the current literature shows that daylight saving time (DST) may
play a role in human health and behavior, this topic has been poorly investigated with reference to
Obstetrics. The aim of this case–control study was to evaluate whether DST may influence the number
of spontaneous deliveries. (2) Methods: A low-risk pregnancy cohort with spontaneous onset of
labor (n = 7415) was analyzed from a single Italian region for the period 2016–2018. Primary outcome
was the number of spontaneous deliveries. Secondary outcomes were: gestational age at delivery,
type and time of delivery, use of analgesia, birth weight, and 5-min Apgar at delivery. We compared
the outcomes in the two weeks after DST (cases) to the two weeks before DST (controls). (3) Results:
Data showed no significant difference between the number of deliveries occurring before and after
DST (Chi-square = 0.546, p = 0.46). Vaginal deliveries at any gestational age showed no statistical
difference between the two groups (Chi-square = 0.120, p = 0.73). There were no significant differences
in the secondary outcomes, as well. (4) Conclusions: DST has neither a significant impact on the
number of deliveries nor on the obstetric variables investigated by this study.
Keywords: daylight saving time (DST); desynchronization; circadian rhythm; chronobiology; nursing;
spontaneous delivery; midwifery; obstetrics

1. Introduction
The mechanism that starts the spontaneous onset of labor still remains an unanswered question in
the current literature [1]. In the obstetric field, scientific research is rich in studies, conducted both
in vitro and in vivo, explaining the action of hormones in the onset and maintenance of labor during
birth by correlating it with the circadian cycle [2]. Cortisol is the main stress hormone responsible for
the normal adaptation of the neonate to extrauterine life. Placental corticotrophin releasing hormone
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(CRH) is active from the early weeks of pregnancy and determines its duration, the time of onset of
labor, and the timing of delivery; moreover, its plasma levels increase rapidly near the beginning of
spontaneous labor. Data suggest that CRH may have a pivotal role in activating the mechanism of
delivery [3–5]. In addition, type of delivery, e.g., vaginal or caesarean, may determine a different stress
response. Recently, a study compared the activity of 11beta-hydroxysteroid dehydrogenase type 2
(11β-HSD 2) in the placenta and the umbilical cord blood cortisol level between caesarean sections,
with or without uterine contraction, and vaginal delivery groups [6]. No statistically significant
differences in the activity of 11β-HSD 2 were found in placentas delivered via caesarean sections
compared to vaginal deliveries, while umbilical cord blood cortisol in the elective caesarean sections
group was significantly lower compared to the vaginal deliveries and intrapartum caesarean sections [6].
Sleep disturbances and alterations in the circadian rhythm can lead to an increase in the levels of stress
hormones and the activation of a pro-inflammatory condition can trigger and enhance the activity of
prostaglandins and oxytocin, by promoting uterine contractions, the dynamic phenomena of labor,
and consequently, the onset of labor [4–7]. These alternations can also be induced by shift work; in fact,
women who experience an alteration of their circadian rhythm due to work are significantly more
exposed to a reduction in birth rate and a lower birth weight of their newborns [8]. The purpose of
the so-called “Summer time” was to capitalize on natural daylight: by turning the clock one hour
forward as the days get longer in Spring, sunset is delayed by this same hour, until the clock is set back
again in Autumn. After a first phase of Daylight Saving Time (DST) policy, where single countries
decided their own standards, not regulated, harmonization attempts began in the 1970s to facilitate the
effective operation of the internal market, and this practice is applied in over 60 countries worldwide [9].
Since light–dark alternation influences the synchronization of circadian rhythms of most human
systems, DST may cause a chrono-disruption by significantly altering circadian rhythm and negatively
influencing sleep quality [10]. A growing amount of evidence showed that DST transition may have
negative effects on health [11–16]. Thus, based on these premises, an international consensus statement
suggested that DST cannot be encouraged and therefore, should be discontinued [17].
As for female reproduction, disruptions of circadian rhythms, e.g., shift work, jet lag, and DST,
have been associated with poorer fertility and early pregnancy outcomes [18]. However, very few data
are available on the effect of DST on the onset of spontaneous labor. Only one recent published study
showed no significant association between DST circadian rhythm and the number of spontaneous
deliveries [19]. Based on this hypothesis, we evaluated whether DST might affect the number of
spontaneous deliveries in a single Italian region.
2. Materials and Methods
A cohort of 7415 deliveries from low risk pregnancies with spontaneous onset of labor was enrolled
in this case–control study. We used the Certificate of Childbirth Assistance (CedAP) data collection
from one single Italian region, Emilia-Romagna, in the period 2016–2018. We identified the exact dates
of DST during each year analyzed (Figure 1). Age and gestational age were evaluated. We defined the
2 weeks after DST as the exposure period and the 2 weeks before DST as the control period.
Exclusion criteria are shown in Table 1.
The primary outcome was defined as the number of deliveries, in particular the number of
non-operative vaginal deliveries.
The rationale underlying the choice of the latter outcome was to exclude, as far as possible,
the conditioning acted out by the health workers and the healthcare organizational system that weighs
on the birth path, in order to bring out the influences that the endocrine and central nervous systems
have on childbirth.
Secondary outcomes were:
•
•

Gestational age delivery, defining preterm before 37 weeks, at term between 37 and 41 weeks,
and post term beyond 41 weeks;
Type of delivery: vaginal delivery, cesarean section, or operative delivery;
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Time of delivery: time when the birth occurred, combining three moments of the day—morning
(08:00–15:59), afternoon (16:00–23:59), or night (00:00–07:59);
•
Birth weight, divided into three distinct classes: less than 2500 g, between 2500 and 4000 g,
and more than 4000 g;
•
Five-minute Apgar at birth;
•Int. J. Use
of analgesia
in labor.
Environ.
Res. Public Health
2020, 17, x FOR PEER REVIEW
3 of 9
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Table 1. The table shows the exclusion criteria applied on the sample.
Table 1. The table shows the exclusion criteria applied on the sample.
Exclusion Criteria

Exclusion Criteria

Not low risk pregnancy
Not low risk pregnancy
Not cephalic presentation
Not cephalic
Inductionpresentation
of labor
Induction
of labor
Multiple
pregnancy
Fetal
growth
defects
Multiple pregnancy
Medically Assisted Procreation (MAP) pregnancies
Fetal growth defects
Fetal anomalies
Medically Assisted Procreation
Stillbirth (MAP) pregnancies
FetalCesarean
anomalies
Elective
section

Stillbirth
Elective Cesarean section
We also analyzed local data relating to individual provinces. In particular, the number of at
term deliveries that occurred in the three-year period was considered in the various Emilia-Romagna
The primary outcome was defined as the number of deliveries, in particular the number of nonoperative vaginal deliveries.
The rationale underlying the choice of the latter outcome was to exclude, as far as possible, the
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provinces, in order to verify whether there were any differences related to DST. The statistical analysis
of the data was performed with the “chi-square” test.
We considered a 5% error with a confidence interval of 95%, standard deviation of 0.5, and z-score
of 1.96.
The differences in the number of deliveries across the Spring and Autumn shifts were assessed for
significance using the Poisson Means Test.
Annual birth rate was calculated as the ratio between the number of births during the two weeks
pre and post DST, and the mean value of births obtained by the sum of births in the previous and the
considered year divided by 2. The ratio was then multiplied by 103 . This calculation was performed
for any year considered in this study.
N (x) = h

N(x)
B(x−1)
2

+

B(x)
2

i ∗ 1000

(1)

N = number of births during the index 2 weeks;
X = year considered;
x−1 = previous year;
B = total births in the Emilia-Romagna region of Italy.
In addition, we calculated the age and gestational age of participants. A logistic regression analysis
was carried out, where the period including the two weeks pre and post DST was the dependent variable
and the other parameters investigated in this study the independent ones. A 2-sided p-value < 0.05 was
considered statistically significant. IBM Statistical Package for Social Science (SPSS 13.0 for Windows,
SPSS Inc., Chicago, IL, USA) was used.
3. Results
The mean age of the 7415 women was 31.4 ± 5 years, and mean gestational age was 39.3 ± 1.4 weeks.
Italian patients totaled 4801 (64.7%), whilst 35.3% were classified as non-Italian. The mean age of the
women who delivered during the two weeks before DST were older than those who delivered during
the two weeks post DST (31.6 ± 5.4 vs. 31.3 ± 5.3 years, p = 0.033); on the contrary, gestational age was
not different in the two groups (39.3 ± 1.4 vs. 39.3 ± 1.4 weeks, p = ns). As regarding time of delivery,
2708 births occurred in the morning (36.5%), 2022 (27.3%) in the afternoon, and 2685 (36.2%) at night.
Birth rate during the Spring and Autumn shifts in the three different years of the study are shown in
Table 2.
Table 2. Birth rates in the years 2016, 2017, and 2018 are shown.
Year of Study
2016
2017
2018

Spring Shift
Control Period
Exposure Period
18.39
17.52
16.27

Autumn Shift
Control Period
Exposure Period

17.42
14.04
17.99

20.89
19.03
17.03

21.21
19.00
17.12

Data are expressed as * 10 3 .

3.1. Primary Outcome
Our results showed a difference in the number of deliveries between the exposed and the control
groups, although it did not reach statistical significance (Table 3).
No statistical difference has been observed in the analysis of the number of deliveries (p = 0.46),
including mode of delivery (vaginal delivery, cesarean section, or operative delivery) and gestational
age (term, preterm, post term). The same result was obtained analyzing the number of spontaneous
deliveries (p = 0.73).
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The differences in the number of deliveries and number of spontaneous deliveries across the
Spring and Autumn shifts assessed by the Poisson Means Test were not significant (p = 0.37, p = 0.92,
p = 0.6, and p = 0.65 respectively).
Table 3. Summarized data of results of primary outcome.
Primary Outcome

Number of deliveries
Number of spontaneous deliveries

Spring Shift

Autumn Shift

Control
Period

Exposure
Period

Control
Period

Exposure
Period

1781
1588

1727
1536

1950
1744

1957
1716

CHI-SQUARE

p-Value
(α = 5%)

0.546
0.120

0.46
0.73

3.2. Secondary Outcome
There were no significant differences in the secondary outcomes analyzed, between what was
detected during the exposure period and what was found in the control period (Table 4).
Table 4. Summarized data of results of secondary outcomes.
Secondary Outcome

Delivery at term
Vaginal delivery at term
Post-term delivery
Preterm delivery
Type of delivery
Cesarean Section
Operative delivery
Time of delivery
Morning (5:01 a.m. to 1:00 p.m.)
Afternoon (1:01 p.m. to 9:00 p.m.)
night (9:01 p.m. to 5:00 a.m.)
Birth weight
Less than 2500 g
Between 2500 and 4000 g
More than 4000 g
5-min Apgar at birth
Apgar 7 at 5 min
Apgar 8 at 5 min
Apgar 9 at 5 min
Apgar 10 at 5 min
Use of analgesia in labor

Spring Shift

Autumn Shift

CHI-SQUARE

p-Value
(α = 5%)

Control
Period

Exposure
Period

Control
Period

Exposure
Period

1700
1516
22
52

1652
1468
14
55

1860
1663
18
65

1849
1623
26
74

0.227
0.024
2.474
0.082

0.63
0.89
0.12
0.78

103
90

83
108

104
102

119
122

3.099
0.0003

0.08
0.99

605
526
650

605
506
615

667
600
681

674
585
696

0.017
0.025
0.980

0.89
0.87
0.32

30
1625
126

28
1579
120

43
1771
136

43
1785
129

0.001
0.564
0.0005

0.97
0.45
0.98

11
22
242
1502
313

6
29
245
1441
299

10
28
270
1632
355

12
36
254
1643
357

0.760
0.015
0.339
0.899
0.217

0.38
0.90
0.56
0.34
0.64

Women’s age was independently associated with delivery during the two weeks post DST
(OR 1.010, 95% Confidence intervals 1.002–1.019, p = 0.021). All the other investigated parameters were
not associated with the period of the DST. Therefore, every year of increasing age of the delivering
woman increased the risk of event occurrence during the two weeks after DST of 1.0% (Table 5).
Finally, we assessed the percentages of type and time of delivery during the Spring and Autumn
shifts, but we could not find any difference (data not shown).
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Table 5. Logistic regression analysis considering the period including the two weeks pre and post DST
as the dependent variable and the other parameters investigated the independent ones.
Variables

Odds Ratios

95% Confidence Intervals

p

Maternal age

1.010

1.002–1.019

0.021

Gestational age

1.005

0.970–1.041

0.801

Type of delivery

0.917

0.780–1.079

0.295

Time of delivery

1.044

0.930–1.172

0.466

Birth weight

1.000

1.000–1.000

0.639

5-min Apgar at birth

1.025

0.947–1.109

0.545

Use of analgesia in labor

1.023

0.900–1.163

0.726

4. Discussion
The present study found no statistically significant differences in the number of deliveries that
occurred during the two weeks following DST compared to those occurring prior to the DST shifts.
The same result was obtained for each secondary outcome analyzed. These data confirm the findings
by Laszlo et al. [19] also for the latitudes and climatic conditions of the Emilia-Romagna region of Italy,
despite the difference in daily average hours of sunlight (approximately 180 and 50 monthly sun-hours
in March and October, respectively, in Sweden, vs. 190 and 100 in March and October, respectively,
in Italy). The Swedish study, in fact, showed that the number of daily and weekly deliveries in the case
and control group was similar, and statistically significant (IR 1.005, 95% CI 0.990–1.019), underlining
the validity of the result only for latitudes, exposure to light, and climatic conditions to which the
people included in the sample are subjected. Although the characteristics just stated for Sweden and
the Emilia-Romagna region are extremely different, in both studies, it is confirmed that the transition
from standard time to summer time and vice versa does not impact on the number of deliveries.
These results confirm data from Roizen et al. [20] regarding the role of oxytocin in the onset
and completion of childbirth and its rhythmicity. Hormone secretion, in fact, has its own circadian
rhythm, not influenced by the alternation of dark and light and, therefore, not affected by the change
of time. This may explain why the number of deliveries in the two weeks following the transition
from standard time to summer time, and vice versa, is almost superimposable to that found in the
two weeks preceding it.
The analysis of type of delivery was based on the hypothesis of a possible influence of DST on the
secretion of melatonin [21–24], through the indirect evaluation of the outcome of contractile activity.
In this case, we could expect to observe a greater number of operative deliveries and cesarean sections
in the weeks following DST shifts, caused by dynamic or mechanical dystocia induced by anomaly
or stop of contractions. This difference was more marked in the Spring period as the transition from
winter time to summer time leads to the loss of one hour of darkness, with a consequent increase in
light exposure and reduction in serum melatonin levels and, presumably, also in valid contractions.
However, our data do not allow confirmation of this hypothesis; both the statistical analysis performed
on the number of cesarean sections (p = 0.08) and that relating to the operative deliveries (p = 0.99) do
not allow us to exclude that what has been detected is not attributable to simple chance.
Another relevant finding in the secondary outcome analysis was the confirmation of previous data
collected in Texas, USA, by Mancuso et al. [25]. In our sample also, relating to the Emilia-Romagna
region, the transition from standard time to summer time does not significantly affect the time of
delivery, regardless of the gestational period and the way it occurs.
Neonatal birth weight was also investigated as a secondary outcome, to test the hypothesis of
a short-term, acute effect of rhythm disruption. This is because the available data in the literature
refer to studies performed on shift worker women [8], and shift work represents a chronic, long-term
condition of rhythm desynchronizing effect. According to this hypothesis, the expected result could be,
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therefore, an increase in newborns with a low birth weight (<2500 g) in the weeks following the time
change. However, the data obtained allow us to affirm that the transition from solar time to summer
time and vice versa does not have a statistically significant effect on the increase in the incidence of
newborns born with a low birth weight (<2500 g) (p = 0.97). It is possible to extend the same statement
to the other investigated weight classes (2500–4000 g: p-value = 0.45; >4000 g: p = 0.98). Thus, we can
conclude that DST shift does not have a statistically significant impact on newborn birth weight.
The rationale for the analysis of the use of epidural analgesia in periods of exposure and control
was to assess whether the desynchronization induced by DST that shifts the transition could play a
role in the perception of pain. In this case also, the results obtained do not allow us to exclude that the
differences found are attributable to chance (p = 0.64).
We took into consideration age and gestational age of this low risk population and we found
that the mean age of women who delivered during the two weeks before DST was older than those
who delivered during the two weeks post DST and that women’s age was independently associated
with delivery during the two weeks post DST. We do not think that these findings could be of
any relevant clinical significance due to the very small difference in age between the two groups.
Moreover, these results could be related to the selection criteria aiming at evaluating only very low
risk pregnancies.
We are aware of several limitations: (i) retrospective observational study; (ii) lack of perinatal
complications—however, we selected only very low risk pregnancies; (iii) three years represent a short
period of observation; (iv) unfortunately, we did not apply the methods used by László et al. [19]
due to the different statistical package used for analysis—in fact, we used SPSS instead of
SAS. Finally, (v) possible differences by race and ethnicity, since 35% of patients were not Italian.
However, according to the last report of the Ministry for Health (year 2017) [26], in Italy, 21% of the
births were related to mothers of non-Italian citizenship. This phenomenon is more widespread in the
areas of the country with a greater foreign presence, i.e., in the Center–North, where more than 25% of
births are from non-Italian mothers; in particular, in Emilia-Romagna and Lombardy, approximately
31% of births refer to foreign mothers. The most represented geographical areas of origin are Africa
(27.7%), European Union (24.4%), Asia (18.1%), and South America (7.5%) [26].
However, the present study has also several strengths: (i) the large sample size, (ii) the quality
of the data, and (iii) the rigorous methodology. The sample analyzed is representative of women
characterized by a very low risk pregnancy, and the Emilia-Romagna region is characterized by one
the best regional health systems in Italy. The choice of performing the study in a specific Italian region
allowed us to obtain a reliable, good, complete, uniform, and coded source of data. The Childbirth
Assistance Certificate is unique for the entire regional territory, and its compilation is mandatory
following each birth in the region, independent of the structure in which it takes place.
5. Conclusions
This study shows no differences in the number of deliveries in the weeks following the change of
time compared to those that precede it, neither during the Spring nor in the Autumn. This finding
provides further confirmation to previous data obtained at quite different conditions of latitude,
climate, and light exposure. It is possible that the multihormonal etiology of labor may explain
this phenomenon. It would be interesting to extend the study to different latitudes and ethnicities,
in order to verify whether our findings could be generalized or not.
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1. Introduction
Currently, our society is facing demographic, political, social, and economic changes
that highlight the need to have health services that guarantee that the population’s health
needs are met, especially concerning chronic processes. Progressive population ageing,
together with the increasing prevalence of chronic diseases, are the main challenges faced
by health systems across Europe [1].
Integrated care is ideally suited to respond to care needs in this context via proactive
and well-coordinated patient-centered multidisciplinary care, using new technologies to
support patient self-management and to improve the collaboration between caregivers [1].
This transformation requires a multi-level strategy with the simultaneous and synergistic
implementation of various interventions within the same territory and population [2].
Following global trends, in recent years, mortality and disability in Spain are related
to NCDs (Non-Communicable Diseases), which, in 2016, according to the WHO (World
Health Organization), represented up to 91% of total deaths [3]. This reality has led to a
redirection in the organizational approach of the health system as well as the design of
specific policies for the care of these diseases [4].
The European Pathway Association defines the care pathway as a complex intervention for the mutual decision-making and organization of care processes for a well-defined
91

Int. J. Environ. Res. Public Health 2021, 18, 6324

group of patients during a well-defined period, although a variety of terms have been
used interchangeably in the international literature without a clear differentiation, such
as critical pathway, clinical pathway, integrated care pathway, or care map [5,6]. Different
studies have highlighted the strengths of implementing the care pathway, revealing an
overall positive impact on the organization, coordination, and monitoring of care processes,
the involvement of professionals and the improvement of process indicators [7–13]. Health
professionals play a decisive role in the implementation, development, and evaluation of
chronic care strategies [14,15]. Specifically, nurses carry out an important task, both as coordinators for patient care and as care liaisons between health levels, supported by their own
experience in the care path and managing patients with complex chronic needs [16–18].
Adopting the Chronic Care Model as a framework for the reorientation of the health
care system [15,19], chronicity management models in Spain have been developed via plans
or strategies at a national and regional level in different waves from 2006 to 2015. Most of
these plans are based on population models focused on the analysis of the needs of people
with chronic diseases, according to the risk stratification based on the Kaiser Permanente
Pyramid [20] and the model of the British Kings Fund [21]. The Strategy for Addressing
Chronicity of the Spanish National Health System [22] contemplates management by
integrated care processes and the definition of care pathways for the different chronic
health conditions that are included in most plans or strategies for the care of chronicity
across different regions in Spain [21,23].
The autonomous community of Cantabria, located in the north of Spain, has a population of 584,308 inhabitants in 2020, with an aging rate of 22.5% (population aged 65 and
over, compared to the total population) [24,25].
Currently, in the community of Cantabria, there are 5802 patients identified as pluripathological. Following the guidelines of the Chronicity Care Plan in Cantabria [26], in
2016, the “Chronic Patient Care Pathway” project was created, which was aimed at all
chronic patients, seeking to address different organizational models for providing care
to people with different chronic diseases. In the framework of this broader project, the
Pluripathological or Complex Chronic Patient Care Pathway was implemented, designed
for adult patients with two or more chronic pathologies and a high level of complexity. Its
objectives were to modify the natural course of their diseases, delaying their progression
and improving their health by maintaining patients in their usual environment. Three
nursing roles are involved in the care of the complex chronic patient included in the pathway. Firstly, the hospital liaison nurse is present in the four community hospitals with
the main role of ensuring continuity of care and coordination between the different levels
of care. Secondly, due to their position of leadership among other health professionals,
nurse managers are essential to strengthen the quality, coordination, and integration of
care [27]. Lastly, community primary care nurses are considered well-positioned regarding
the nursing care of patients included in the care pathways as well as for their insights
regarding the evaluation of the care pathways [28].
Although the assessment of the chronic care strategy in Cantabria has been carried
out in recent years from a quantitative approach, the assessment of the Complex Chronic
Patient Care Pathway has not been studied from a qualitative approach, or, more concretely,
from the point of view of nursing professionals.
The aim of this study was to explore nurses’ opinions on the care pathway for complex
chronic patients in Cantabria, three years after its implementation, and on the different
nursing roles involved in the complex chronic care pathway, specifically, the primary care
nurse, the hospital liaison nurse and the nurse managers.
2. Materials and Methods
2.1. Design
A qualitative phenomenological descriptive design was conducted using semi- structured interviews. The analysis of the phenomena as they emerge from the point of view of
nursing professionals’ experience is necessary for a deeper understanding of their mean-
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ing [29,30]. This study adhered to the Consolidated Criteria for Reporting on Qualitative
Research (COREQ) guidelines developed to evaluate qualitative research reports [31].
2.2. Research Team
The research team was formed by PhD university teachers with a background in
Nursing, Psychology (CO and CS), and Anthropology (RF). In addition, a sociologist,
expert in qualitive data analysis and with a PhD in Education, participated in this research.
All researchers had experience in research in health sciences and none were involved in
professional activity associated with the participants.
This study was part of a larger project primarily aimed at studying the impact of
nursing care in the complex chronic patient on dependency, perceived satisfaction, and
caregiver burden in Cantabria and the Balearic Islands. The design of this mixed methods
study included participants who were patients in the Complex Chronic Patient Care
Pathway, together with their caregivers [32,33]. During the fieldwork phase and after the
collection of the initial quantitative and qualitative data, the research team was involved
in two work sessions, in which they raised and discussed the need to include the nursing
professionals involved in the complex chronic patient pathway as participants in the project.
In these sessions, the research team reflected on the beliefs and motivations for this study,
considering that the inclusion of this type of participants would enable the possibility
of gathering a broader and more profound view of nursing care in the care pathway for
complex chronic patients.
2.3. Participants
The inclusion criteria consisted of nurses working in the Cantabrian Health Service
as nurse practitioners with care and management experience in handling patients labeled
as complex chronic patients and included in the route, and who occupied managerial
positions in the implementation of the pathway. The exclusion criterion was nurses without
professional experience in the care of these patients.
In total, 13 nursing professionals participated in this qualitative study, with different
nursing roles: two nurse managers, four hospital liaison nurses and seven primary care
nurses, none of whom withdrew from the study. Four primary care nurses were not
included in the study because they lacked experience in the management of patients
included in the complex chronic patient pathway.
Sample selection was performed using purposive sampling. Key informants from the
Cantabrian Health Service who held management positions were contacted to participate
in the study in this professional role. These participants provided us with access to primary
care nurses. For the selection of the primary care nurses, the segmentation criteria included
nurses belonging to the four health areas of the public health service. The snowball
technique was used to access new primary care nurses working in the different health areas
of the community. Finally, we contacted the four liaison nurses of the Cantabrian Health
Service working in the public hospitals of the community. Participants were contacted by
telephone at their workplaces inviting them to participate in the study and informing them
of the study aims and procedures.
2.4. Ethical Considerations
This project was approved by the Clinical Research Ethics Committee of University
of Cantabria (Internal Code 2017.049) and was authorized for its implementation in the
Cantabrian Health Service. Prior to the study, the research aims and procedures were once
again informed verbally and, in writing, and informed consent was obtained from each
participant. The data were treated anonymously and confidentially, conforming to the
Spanish legislation and the principles of the Declaration of Helsinki.
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2.5. Data Collection
The semi-structured interviews were conducted following a script and field notes
were gathered to record observations related to the data collection phase. Table 1 presents
the topics and questions that were asked to the participants to obtain information based on
their specific nursing role.
Table 1. Semi-structured interview guide.
Topic

Questions

Professional background

Tell us about your experience and professional role regarding the complex chronic patient

Impact of the pathway

What is your opinion on the impact of the care pathway in the patients and their caregivers?

Strengths and weaknesses

Tell us about the strengths and weakness in the functioning of the pathway

Improvement strategies

Could you identify relevant strategies for improving the care pathway?

Future of the pathway

How do you rate the future of the pathway for the complex chronic patient?

Data collection was carried out during the year 2019. The face-to-face interviews were
conducted by two members of the research team (RF and CS) with experience in qualitative
research and with the sole presence of the participant. The interviews were mostly conducted at the hospitals and primary care centers where the nursing professionals worked,
and, in four cases, they were held on university premises. The interviews were conducted
and analyzed in Spanish, lasted an average of 25 min, and were audio recorded and fully
transcribed by two researchers from the research team. Finally, the interview extracts
shown in this article were translated into English by expert translators. All information in
the transcripts regarding the participants’ names and locations that could facilitate their
identification was anonymized. Personal data were kept in a separate register accessible
only to the project’s principal investigators and those involved in data collection (CO,
CS, and RF). The interviews were stored and managed in MAXQDA software (VERBI
Software—Consult—Sozialforschung GmbH, Berlin, Germany), and were only accessible
to researchers involved in coding and analysis.
The field work was completed when data saturation was reached, meaning that the
information provided in the interviews was already collected in the agreed upon analysis
categories or in the emerging categories and did not provide new concepts for analysis [34].
2.6. Data Analysis
Once transcribed, the interviews were exported to qualitative software analysis
MAXQDA 2020. An inductive thematic content analysis was carried out [35,36] by four
researchers from the group with the aim of enabling the emergence of categories and subcategories. Although the thematic structure served to initially organize the findings, the
emergence of ideas from the data was what shaped the study themes via the appropriate
analytical categories. For the analysis of the qualitative content, several analytical cycles
were carried out [37–39]. First, an initial substantive coding was developed close to the
data, which was complemented by in-vivo coding to track metaphors in the participants’
discourse or significant terms. Subsequently, a process of categorization and recoding
was performed which integrated the indicators into different categories or topics while
reviewing and refining the coding system. The analysis was performed during the main
data collection phase; however, it was considered mandatory to return to the field to perform more interviews to verify whether the categories raised were properly saturated. The
analysis of the new data showed that no further relevant categories emerged from the data.
COREQ guidelines were followed [31], and different techniques were used to establish
the trustworthiness of the data by reviewing issues concerning data credibility, transferability, dependability, and confirmability [40]. Researcher triangulation was achieved via team
meetings that took place during the data collection and analysis phases, and participant
triangulation was ensured by including different nursing professional roles involved in the
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phenomenon under study. Additionally, during the data collection, participant validation
was ensured by asking the nursing professional to confirm the data obtained. A thick
description of the phenomenon under study was included, and the rationale for the study
was described in the framework of the wider research project. In addition, regular quality
checks were made to avoid researcher bias. Furthermore, the research team adopted a
reflective attitude, together with systematic attention to the context of the construction
of knowledge.
3. Results
This section describes the characteristics of participants and presents the main thematic
findings of our study.
In total, 13 nursing professionals (12 women, 1 man) participated in this qualitative
study with a mean age of 45.9 years (range 37–54 years), and with a mean of 20.5 years
professional experience as a nurse (range 12–29 years) (see Table 2). At the time of the
study, all participants were working in different positions within the chronic patient care
strategy of the Cantabrian Health Service: the four hospital liaison nurses in the community,
primary care nurses from the different health areas, and two nurse managers.
Table 2. Profile of informants.
Informant

Sex

Age

Occupation

Professional Experience (Years)

Inf. 1
Inf. 2
Inf. 3
Inf. 4
Inf. 5
Inf. 6
Inf. 7
Inf. 8
Inf. 9
Inf. 10
Inf 11
Inf. 12
Inf. 13

F
F
F
M
F
F
F
F
F
F
F
F
F

46
37
40
49
48
54
40
48
46
45
48
49
47

Primary Care Nurse
Hospital liaison nurse
Hospital liaison nurse
Nurse manager
Hospital liaison nurse
Primary Care Nurse
Nurse manager
Primary Care Nurse
Hospital liaison nurse
Primary Care Nurse
Primary Care Nurse
Primary Care Nurse
Primary Care Nurse

26
16
17
12
26
21
20
20
22
17
29
20
21

M: Male, F: Female.

Thematic content analysis of the interviews resulted in four major themes: (a) the
strengths of the route; (b) the impact of the route on caregivers; (c) the weaknesses of the
route; and (d) the future of the route. The main categories and subcategories are presented
in Table 3.
Table 3. Distribution of the main categories and subcategories.
Categories
Strengths of the route

Benefits for the patient and family
Benefits in the development of professional health care

Impact of the route on caregivers

It expedites the procedures and facilitates the patient’s transit through the health system
More accessible relationship with professionals and improved care

Weaknesses of the route

Insufficient coordination between primary care and hospital nursing professionals
Need for improvement in teamwork and consensus among professionals in the same center
Need for improvement of human and material resources

Future of the route

Positive future of the route
Need for improvement strategies
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3.1. Strengths of the Route
An emerging idea in this category that was highly valued by nursing professionals
was related to the benefits of the route for patients and their families. Among the objectives
that were positively evaluated as strengths, the professionals highlighted that the care
pathway avoids or reduces hospital admissions, the number of visits to the hospital
emergency department, as well as the number of days spent in hospital. As a result,
patients spend more time in their usual social and family environment, leading to a
substantial improvement in their quality of life. In addition, it favors a more individualized
health care, suited to the patients’ needs, and prevents them from becoming unstable.
The route increases the quality of life of patients within their pathological process (...) We
are able to manage all resources better. We avoid unnecessary admissions, and therefore,
at the hospital level there will be fewer admissions, which means less nosocomial diseases
derived from the admissions. The greatest beneficiary is the patient, after that I think it
is the family, and society. Regarding admissions, I believe there is good management,
of course, it is more efficient to keep patients who are at home always well cared for,
to avoid unnecessary admissions. (Informant 10)
The route is a tool that makes it possible to organize the path of these chronic patients
throughout their disease process. We try to establish a connection between primary and
specialized care, because what we want is for these patients to remain in their environment
as long as possible, because that is what will give them stability. (Informant 7)
Secondly, participants stressed that the route is a strategy that significantly improves
the professional care provided to patients and also adds satisfaction in their work as
professionals. Once patients are labeled as being pluripathological, this helps alert nurses
to the need to provide health care adapted to the patients’ needs. Thus, patients are kept
more stable, by providing care that is individualized and appropriate for their needs,
without having to enter the usual care path. Moreover, the route facilitates the continuity
of health care between primary care and the hospital.
Well, a care pathway, a guide, that serves us to refer patients and not to lose them in this
maelstrom that we can call the health system. To have them under control in primary
care and that when they get out of control of primary care, which we understand is
where the patients are, and they have to go to hospital, well, they must do so without
losing continuity of care and without disassociating themselves from primary care.
(Informant 1)
The pluripathological label is a very important sign of alarm that puts us nurses with
patients at risk, something that previously you could ignore [ . . . ]. Whereas now,
you continue to take care of them and follow their progress. (Informant 8)
3.2. Impact of the Route on Caregivers
The emerging ideas in relation to caregivers are related to aspects of the route that
translate into improved care performance. Firstly, the route speeds up the procedures and
facilitates the patient’s transit between the different institutions of the health system, which
avoids overloading the caregiver and represents a benefit in the care provided.
Yes, I think it is very beneficial for the caregiver or family because when they go to the
hospital they don’t have to wait so long and then they’re discharged because they’re
already on their way to where they’re going: to the residence or home or they get help...
or they go to the social worker. They connect them in another way, without the relative
or caregiver being concerned about what they have to do, or where they have to go.
(Informant 13)
Secondly, the route makes it easier for caregivers to have a more accessible and closer
relationship with health professionals and social workers at both the primary care and
hospital levels. Likewise, this closeness makes caregivers feel more supported, with care
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adapted to their availability, feeling more confident with the care they provide to the patient
and assume a more active role in care:
For the caregivers, I think they perceive important support. In the end, what they
see is that they truly have an avenue of help, a resource that is close to primary care.
(Informant 7)
There is a very important part which is also the relevance given to the caregiver in this
program. Of course, the improvement in the quality of life is evident. (...) the support
that they have, the security that it gives them to have you as a reference. For example,
in the hospital, they know that they can call you directly [...], it gives the caregivers
security and saves them a lot of paperwork. (Informant 5)
3.3. Weaknesses of the Route
On this subject, the informants underlined the lack of relationship and coordination
between primary care and hospital nursing professionals, as a weakness in the process
of implementing the care pathway. The elements involved in this lack of relationship
refer to an already traditional separation between these two levels of care, difficulties in
making contact between the reference nurses in primary care and the liaison nurse in the
same health area as well as the lack of common spaces for contact between nurses of both
care levels.
To me, it seems essential for a connection to exist between hospital and primary care
nurses. A true connection, not only in times of instability to avoid an admission, and not
just between primary care physicians and specialized internists. (Informant 7)
Another point that stood out was the idea of insufficient joint work and consensus
on the criteria and decision-making regarding complex chronic patients included in the
route between professionals of the same center, especially in primary care centers, in
addition to individual differences in terms of their involvement in the route as professionals.
Specifically, referring to the control and power of decision that medical professionals have
in the process, both in the labelling of patients and in the access to patient information
during hospital visits:
All patient information reaches the doctors so when a patient has been discharged,
my doctor has to let me know that he has been discharged, otherwise I don’t know.
(Informant 1)
Thirdly, the participants highlighted a weakness concerning implementation of the
route, specifically, some aspects related to human and material resources that make it
difficult for the operation of the route to achieve its objectives. Thus, the high turnover
of health personnel, both across centers and between levels of care, due to changes in
their employment situation, interferes with continuity in knowledge and in managing the
route as professionals in the same centers. Moreover, communication difficulties were
emphasized between hospital and primary care professionals, as the systems used in these
different centers were often different.
The computer applications should make it easier: if I, as a nurse, have a patient who is
admitted and discharged, I should receive a discharge notice and a continuity of care
report. (Informant 7)
3.4. Future of the Route
The need for a change of model in the approach to chronicity, the benefits of the route
for patients and caregivers, and the conviction of their advantages as nursing professionals,
makes the participants value their future in a positive way:
[ . . . ] it’s the trend in health care right now [ . . . ].. It’s a patient-centered model. These
programs must succeed either way. (Informant 5)
We are convinced that this is really good. (Informant 4)
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The success of the route requires the design and implementation of certain areas of
improvement. The need to improve communication and coordination between primary
care nurses and hospital nurses was emphasized, by using improved resources for telematic
communication, increasing the provision of nurses involved in the route, especially at the
hospital level, as well as by providing continuous training on the route. Likewise, the need
to redirect the role of nurses in the route by giving it more prominence and leadership
was highlighted.
4. Discussion
The qualitative results of our study show that, overall, nurses have a positive assessment of the care pathway for both patients and caregivers. However, three years after its
implementation, nurses stress the need for strategies to further improve in certain areas.
These areas include the need for more fluid communication and coordination channels
and mechanisms between primary care nurses and hospital liaison nurses, teamwork,
and consensus among professionals of the same center, as well as the improvement of
human and material resources involved in the route.
The collaboration between clinical professionals from two different care levels has
been carried out in Cantabria in recent years through the d’Amour questionnaire [41].
According to our findings, the quantitative results obtained from the questionnaire showed
a mean score of 2.51 out of 5 in the years 2016–2019, thus suggesting equally improvable
aspects in this area.
In this line, the care pathway should be considered as a process that represents a
path of both success and challenges for professionals and managers, as shown in previous
studies [42]. Given their dynamic nature over time, these new strategies essentially require
periodic review and evaluation of their impact and assessment by both patients and
professionals [11], considering the significant changes that their implementation may entail
in the organizational culture and the possible need for support mechanisms to ensure their
implementation in practice [7].
Inter-professional collaboration is a key element in efforts to increase the effectiveness
of current health services, especially in the face of complex health problems, for which
there are different conceptualizations, theoretical models [43] and assessment tools [41].
Regarding the care pathway of the complex chronic patient, the inter-professional collaboration between primary care and hospital care constitutes the vertebral axis upon which the
comprehensive care between the health providers is based, thus avoiding fragmentation of
care [44,45].
Other studies have focused on the role of the relational network between health
professionals or health organizations from a structural point of view, in health settings and
for the implementation of programs [46–50]. Thus, the multilevel model proposed by Van
Houdt et al. [51] highlights the need for improved communication and coordination in
the implementation of a care pathway between primary and hospital care professionals.
These changes include improvements at the level of inter-organizational networks through
the exchange of information and development of new communication channels, shared
objectives, knowledge of the roles and competencies of the different professionals, and
improved relationships. Secondly, changes in the inter-organizational mechanisms are
required to change the structures of the organizations before and after the implementation
of the care pathway in addition to the development of facilitating strategies to favor the
creation of interpersonal networks between professionals, together with the transfer of
information by electronic means [50].
The design and implementation of a new approach to health service delivery represents a challenge for managers and professionals, beginning with the preliminary planning
of the implementation process, by considering the contextual, organizational, and cultural
characteristics of the organizations and the intricacies of the care provided [42,52].
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5. Conclusions
The care pathway of the complex chronic patient in today’s healthcare reality constitutes a valuable care strategy which responds to the needs of these patients and their
caregivers in complex settings, by avoiding fragmentation of care. Due to their leadership
roles, nurse managers are in an ideal position to ensure the correct implementation of these
care pathways. A permanent evaluation and monitoring of facilitators and barriers to the
implementation process is necessary to guarantee the continuity and quality of care in the
health system.
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Abstract: Background: Lumbar radiculopathy is a nerve root disorder whose correct diagnosis
is essential. The objective of the present study was to analyze the reliability diagnostic validity
of eight neurodynamic and/or orthopedic tension tests using magnetic resonance imaging as the
Gold Standard. Methods: An epidemiological study of randomized consecutive cases which was
observational, descriptive, transversal, double blinded and was conducted following the Standards
for Reporting Diagnostic accuracy studies (STARD) declaration. The sample size was 864 participants.
Internal and external validity (CI = 95%) and reliability, were calculated for all tests performed
independently. The diagnostic validity of the combined and multiple tests in parallel was also
calculated. Results: The analysis indicated that only two tests performed independently had external
validity, but neither had reliability or precision. The Straight Leg Raise test and the Bragard test
performed in a multiple parallel way showed high sensitivity (97,40%), high negative predictive
value (PV- 96,64%) and external validity (Likelihood Ratio- 0,05). The combined test of the Slump test
and the Dejerine’s triad had internal and external validity. Conclusions: The Straight Leg Raise test
and the Bragard test performed in a multiple parallel way and the combined test of the Slump Test
and the Dejerine’s triad have clinical validity to discard lumbar or lumbar-sacral radiculopathy.
Keywords: lumbar radiculopathy; neurodynamic tension tests; orthopedic tension tests; magnetic
resonance

1. Introduction
Lumbar radiculopathy is a dysfunction of the spinal nerve root that can be accompanied by
pain, weakness, sensitivity and reflex disorders in the affected anatomical area [1]. These symptoms,
in particular pain, cause a negative impact on the independence of the person which is a problem in
today’s society [2]. This condition causes physical disability which affects the quality of life of the
person and, at the same time, has an impact on the economy of the countries.
Therefore, health care professionals need valid tools to accurately and quickly diagnose this
condition. This could help to minimize the possible consequences.
Diagnosis allocates a person to a group of subjects that have a disease or with reasonable
certainty [3]. An incorrect diagnosis can lead to the wrong prognosis and treatment which could
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harm the patient [4]. In contrast, an accurate diagnosis will lead to a correct and specific treatment [5].
In clinical practice, diagnostic tests are frequently used although its validity, precision and clinical
utility are unknown [3].
Lumbosacral radiculopathies’ diagnosis is generally based on the clinical history of the patient
and the objective examination [6]. Therefore, these patients require a comprehensive physical and
neurological assessment [7] which can avoid the unreasonable use of complementary tests [8].
Neurodynamic or orthopedic tension tests are used to examine the nerve roots of the patient.
They trigger pain or other sensory symptoms that reveal the root lesion [9]. In addition, they differentiate
whether the origin of the pain is neural or musculoskeletal, evaluating the mechanics and physiology
of the nervous system during movement [10]. They are diagnostic tests widely used in clinical practice.
Therefore, determining their validity may be the necessary basis to justify the performance of high-cost
tests, such as magnetic resonance imaging, which is currently the most valid procedure for the diagnosis
of lumbar radiculopathies [11]. The few studies found in the literature reveal that neurodynamic or
orthopedic stress tests help the differential diagnosis of lumbar nerve root compression [12]. However,
there are few studies that analyze the diagnostic validity of the tests [13] performed independently
or combined. Therefore, we can affirm that there is little scientific evidence on the accuracy [14] and
diagnostic precision of these tests [13,15].
In this context, we developed this research, with the aim of estimating the diagnostic validity of the
following orthopedic stress tests and/or neurodynamic tests (performed individually, in combination
and in parallel): Straight Leg Raise Test (SLR) or Leg Elevation Test Extended [14,16], Bragard test
(B) [17], Fajersztajn test (F) [18,19], Sicard test (S) [19], Passive Neck Flexion test (PNFT) [10], Kernig
(K) [20], Slump Test (S) [21] and Dejerine’s triad (DT) [19]. As well as the efficacy of these tests when
they are carried out in combination or in parallel, magnetic resonance imaging was used as the Gold
Standard and for comparing the results; an MRI scan was used as the Gold Standard and the results
were compared.
2. Materials and Methods
This was an epidemiological study of randomized consecutive cases which was observational,
descriptive, transversal and double blinded. The research was conducted following the STARD
(Standards for Reporting Diagnostic accuracy studies) guidelines for reporting diagnostic accuracy
studies [22,23]. The ClinicalTrials.gov Study Identifier of the study is NCT04485572.
2.1. Participants
The target population (Figure 1) included all the patients referred to the Radiology Department of
the “Puerta del Mar University Hospital” in Cádiz (Spain) to undertake an MRI scan of the lumbar
or lumbosacral spine (1887 subjects of which 1023 were excluded). The following inclusion criteria
were established: clinical suspicion of lumbar or lumbosacral radiculopathy. The exclusion criteria
were: ages under 18 or over 70 years old, healthy subjects or with a radiculopathy already diagnosed,
subjects with diabetes, alcoholism, HIV+, herpes zoster infection, cancer, multiple sclerosis, hereditary
neuropathy, lumbar surgery, persons with pacemaker or stent, known pregnancy and persons that
refused to participate in the study or undergo the MRI scan.
The study was approved by the Bioethical Research Commission of the Puerta del Mar and Bahia
de Cádiz District–La Janda University Hospital in Spain (Registration number 30/14). All the ethical
considerations and requirements of human clinical research mentioned in the Helsinki declaration [24]
and the Data Protection Law [25] were met.
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were performed in each group. This decision was justified and motivated by two main reasons.
Firstly, neurodynamic or orthopedic tension tests trigger pain and symptoms and repeating this 12
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performed in each group. This decision was justified and motivated by two main reasons. Firstly,
neurodynamic or orthopedic tension tests trigger pain and symptoms and repeating this 12 times
was not considered ethical. Secondly, systematic repetition of the tests could lead to the loss of the
subjective ability of the patient to perceive changes of the symptoms.
2.3. Data Collection
Data collection was carried out in the Radiology Department of the “Puerta del Mar University
Hospital” in Cádiz (Spain). This department belongs to the Diagnostic Imaging Clinical Management
Unit of the hospital.
All the patients included in this study were subjected (after delivery of the information sheet and
the signing of the informed consent) both to neurodynamic tests and to magnetic resonance imaging
(Gold Standard), thereby avoiding bias sequence or diagnostic verification [3].
2.4. Testing Procedure
The test used as Gold Standard was MRI scan which is nowadays the test of choice to diagnose
radicular pain [26]. A 1.5 Teslas Siemens MRI scan (Siemens, Erlangen, Germany) was used. The MR
imaging was performed with a 4-sequence protocol performed in two planes: 1st sequence: Sagital
Turbo SE-T1: TR 652, TE 14, FOV 280 mm reading, FOV phase 75%, 4 mm slice thickness, 11 slices,
4:13 min 4 h 13 min assessment time. This is the sequence of choice for morphological studies. Second
sequence: Sagital Turbo SE-T2: TR 3500, TE 128, FOV 280 mm reading, FOV phase 100%, 4 mm slice
thickness, 11 slices, 3:56 min assessment time. This setting is indicated to increase contrast of the spinal
canal with discs and nervous structures, to visualize the connus medullaris and discs alterations and to
assess spinal canal stenosis. Third sequence: Axial Turbo SE-T1: TR 438, TE 14, FOV 200 mm reading,
FOV phase 5%, 4 mm slice thickness, 5 slices, 3:48 min assessment time. This sequence is used for
morphological studies of the medullar canal and the vertebral foramen. Fourth sequence: Axial Turbo
SE-T2: TR 3970, TE 130, FOV l200 mm reading, FOV phase 5%, 4 mm slice thickness, 5 slices, 3:16 min
assessment time. This is a sequence which is oriented towards the study of injuries and stenosis of the
spinal canal.
The images of the Gold Standard were interpreted by radiologists specialized in the diagnosis of
lumbar and lumbosacral magnetic resonance images. The radiologists were staff of the musculoskeletal
unit of the hospital. Two of them collaborated in the study regularly and four of them collaborated
discontinuously. All of them were independent to the performance of diagnostic tests (index tests)
which ensure avoidance of incorporation bias. They were blind to the results of the neurodynamic and
orthopaedic tests to avoid the risk of revision bias [3].
The participants of each group were assessed with two independent diagnostic tests and a third
test which was the combination of both. The combined test increases the ability of the assessor to
trigger symptoms and signs by stressing or easing the different neuro-musculoskeletal structures [27].
The combination of the tests was based on their similarity of the techniques and their ability to be
combined. All the tests were done bilaterally, starting with the sound limb. The tests are independent
and dichotomous as they are not conditional on any other test and they have a positive or negative score.
The following neurodynamic and/or orthopedic tension tests were done: The Straight Leg Raise
test (SLR) [14,16], the Bragard test (B) [17] and the combined tests of both (SLR+B); the Fajersztajn
test (F) [18], the Sicard test (S) [19] and the combined tests of both (F+S); the Passive Neck Flexion
test (PNFT) [10], the Kernig test (K) [20] and the tests combining both (PNFT+K); the Slump test
(ST) [21], the Dejerine’s triad (DT) [19] and the test combining both (ST+DT). All tests were performed
independently, combined and in a multiple parallel manner by a physiotherapist.
The clinical interpretation of the test was based on the changes of the patient’s responses in
relation to the symptoms, range of movement and resistance found. The patients were informed about
the importance of their perceptions [10]. The physiotherapist that conducted the tests was independent
and blind to the results of the Gold Standard. To assure the validity of the results, the data of the
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reference test (Gold Standard) and the neurodynamic or orthopedic tension tests (index tests) were
interpreted separately.
2.5. Statistical Analysis
The statistical analysis was carried out with the IBM SPSS Statistics 22 version (IBM Corp. Released
2013. IBM SPSS Statistics for Windows, Version 22.0. IBM Corp., Armonk, NY, USA) and the EPIDAT
3.1 software version (Servizo Galego de Saúde, Spain). A descriptive analysis of the age and gender of
the participants was done. Their homogeneity was verified with an analysis of the variance (ANOVA)
when the validity requirements allowed it or with the Kruskal–Wallis test when they did not.
To determine internal validity, the following statistical indicators were calculated for each test:
sensitivity (Sens), specificity (Spec) and the positive and negative predictive values (PV+ and PV-):
0–10% null, 10–30% very low; 30–60% low; 60–70% low moderate; 70–80% high moderate; 80–90%
high; 90–100% very high.
The external validity (general utility or clinical applicability for overall population) [28–33] was
estimated through the Likelihood Ratio (LR+ y LR-). The range of values and their impact on the
clinical utility are: LR+: > 10 great increase, excellent test; 5–10 moderate increase, good test; 2–5:
small increase, bad test; <2: minor increase, useless test. LR-: 0,5–1 minor decrease, useless test;
0,5–0.2 small decrease, bad test; 0,1–0,2 moderate decrease, good test; <0,1 great decrease, excellent
test [3,34–36]. The confidence interval for all of them was 95%. The indicators of diagnostic validity
were also calculated for the test performed in the multiple parallel manner.
Moreover, in order to estimate the reliability or accuracy of the diagnostic tests, the parallel
method of the same test was used. This was calculated with the Kappa index (K). The range of values
were: poor, <0,20; weak, between 0,21 and 0,40; moderate, between 0,41 and 0,60; good, between 0,61
and 0,80; very good, between 0,80 and 1 [3,26,27].
3. Results
Participants
The study was conducted from July 2014 until August 2016. The information related to the
participants, allocated groups and tests that were performed can be seen in Table 1.
Table 1. Data collection of the participants.
Group

Starting Date

Finishing Date

Tests Performed

SLR 1 -B 2

7 July 2014

11 November 2014

Straight Leg Raise [14]
Bragard test [17]

F 3 -S 4

13 November 2014

10 July 2015

Fajersztajn test [18]
Sicard test [19]

PNFT 5 -K 6

13 July 2015

23 March 2016

Passive Neck Flexion test [10]
Kernig test [20]

ST 7 -DT 8

28 March 2016

25 August 2016

Slump test [21]
Dejerine’s triad [19]

1

SLR: Straight Leg Raise test; 2 B: Bragard test; 3 F: Fajersztajn test; 4 S: Sicard test; 5 PNFT: Passive Neck Flexion
test; 6 K: Kernig test; 7 ST: Slump test; 8 DT: Dejerine’s triad.

The results of the nerve root affected by group and gender are shown in Table 2.
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Table 2. Nerve root affected by group and gender.
Group

SLR

F

1 -B 2

3 -S 4

PNFT 5 -K 6

ST 7 -DT 8

Gender (%)
Male 21.05
Female 18.42
Male 27.80
Female 19.28
Male 23.90
Female 30.24
Male 26.21
Female 28.64

L1 (%)

L2 (%)

0

L3 (%)

L4 (%)

L5 (%)

S1 (%)

S2 (%)

0
3,07
7,01
8,77
7,89
0
5,70% Right-6,57% Left-3,94% Bilateral-10,52% Lost
0,43
1,31
6,14
8,33
7,89
0
9,21% Right-6,57% Left-0,87% Bilateral-7,45% Lost
0
4,03
8,96
12,55
8,52
0
8,07% Right-11,21% Left-13% Bilateral-1,79% Lost
0,44
1,34
7,17
6,72
7,62
0
Right 8,07%-Left 8,96%-Bilateral 4,03%-Lost 2,24%
0
0
6.82
12.19
9.6
0
7,80% Right-12,68% Left-7,31% Bilateral-0,48% Lost
0,97
4,39
9,26
13,17
11,70
0,48
13.65% Right-15.60% Left-9.75% Bilateral-2.43% Lost
0
1,94
6,31
13,59
11,65
0,48
9,70% Right-12,13% Left-12,62% Bilateral-0% Lost
0
5,82
15,53
13,59
4,85
0
8,73% Right-16,01% Left-14,56% Bilateral-0,48% Lost

0
0
0
0
0.48
0
0

S3 (%)
0
0
0
0
0
0,48
0,48
0

1

SLR: Straight Leg Raise test; 2 B: Bragard test; 3 F: Fajersztajn test; 4 S: Sicard test; 5 PNFT: Passive Neck Flexion
test; 6 K: Kernig test; 7 ST: Slump test; 8 DT: Dejerine’s triad.

Table 3 shows the results of the statistical indicators for all the diagnostic tests performed
independently, combined and in a multiple parallel manner.
Table 3. Results of the validity indicators.
Test

Sens 9 (%)

Spec 10 (%)

PV+ 11 (%)

PV- 12 (%)

LR+ 13

LR- 14

SLR 1
B2
Combined test SLR 1 + B 2
Multiple parallel SLR 1 and B 2
F3
S4
Combined test F 3 + S 4
Multiple parallel F 3 and S 4
PNFT 5
K6
Combined test PNFT 5 + K 6
Multiple parallel PNFT 5 and K

83,33
84,38
83,38
97,40
43,12
66,06
46,79
80,69
31,53
61,26
64,86

74,24
73,48
72,73
54,55
80,70
68,42
78,07
55,21
95,74
70,21
68,09

70,18
69,83
69,23
60,92
68,12
66,67
67,11
63,27
89,74
70,83
70,59

85,96
86,61
86,49
96,64
59,74
67,83
60,54
74,94
54,22
60,55
62,14

3,24
3,18
3,09
2,14
2,23
2,09
2,13
1,80
7,41
2,06
2,03

0,22
0,21
0,21
0,05
0,70
0,50
0,68
0,35
0,72
0,55
0,52

73,47

67,22

72,58

68,21

2,24

0,39

80,17
19,83
93,97
84,10

77,78
96,67
77,78
75,19

82,30
88,46
84,50
81,37

75,27
48,33
90,91
78,58

3,61
5,95
4,23
3,39

0,25
0,83
0,08
0,21

6

7

ST
DT 8
Combined test ST 7 + DT 8
Multiple parallel ST 7 and DT 8
1

SLR: Straight Leg Raise test; 2 B: Bragard test; 3 F: Fajersztajn test; 4 S: Sicard test; 5 PNFT: Passive Neck Flexion
test; 6 K: Kernig test; 7 ST: Slump test; 8 DT: Dejerine’s triad; 9 Sens: sensitivity; 10 Spec: specificity; 11 PV+: positive
predictive value; 12 PV-: negative predictive value; 13 LR+: positive likelihood ratio; 14 LR-: negative likelihood ratio.

The tests assessed in this study showed no external validity (have no external applicability to
this study) when they were performed independently. The SLR test and the Bragard test performed
independently and in the combined test revealed internal validity. They had a high sensitivity (SLR
83,33%, B 84,38% and combined test 83,38%) and a high PV- (SLR 85,96%, B 86,61% and combined test
86,49%). However, due to the close relation to the prevalence of the condition, these results cannot be
extrapolated to other populations. Therefore, the Likelihood Ratio (LR+, LR-) was calculated as this
indicator is independent to the prevalence. The results obtained showed that the SLR and Bragard
tests have no external validity or cannot be extrapolated to other populations, although both tests have
a good reliability (0,974).
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The SLR and Bragard tests performed in a multiple manner obtained high sensitivity (97,40%) and
PV- (96,64%) which indicates that they have internal validity. Moreover, the results of the LR- (0,05)
suggest that they have an excellent clinical utility to dismiss the condition.
No internal validity was found for the Fajersztajn and Sicard tests when they were performed
individually, combined or in a multiple parallel manner. Among both tests, the Fajersztajn test had the
best specificity (80,70%) and a very good accuracy or reliability (0,929).
The statistical analysis revealed that the Passive Neck Flexion test had a good internal validity as
its specificity was very high (95,74%), its PV+ was high (89,74%) and the result of the LR+ was 7,41.
However, the Kappa index (0,386) indicates that it has no diagnostic accuracy.
The Kernig test performed independently, combined with the passive neck flexion test and
multiple in parallel, did not show internal or external validity.
The results also showed that the Slump test has internal validity with a high sensitivity (80,17%)
and PV+ (82,30%). In contrast, no external validity was found for this test as the poor figures obtained
in the Likelihood Ratio (LR+ 3,61. LR- 0,25) indicate. According to the Kappa index, this test has a
very good reliability (0.841).
A very high specificity (96,67%) and a high PV+ (88,46%) suggest that the Dejerine’s Triad has
internal validity. The values of the LR+ (5,95) for this test also indicate that it has external validity but
the Kappa index (0,159) does not reveal reliability or diagnostic accuracy.
The summary of the reliability of the tests calculated with the Kappa index can be seen in Table 4.
Table 4. Results of the reliability of the test.
Test

Cohen’s Kappa Index

1

0,974
0,974
0,929
0,674
0,386
0,942
0,841
0,159

SLR
B2
F3
S4
PNFT 5
K6
S7
DT 8
1

SLR: Straight Leg Raise test; 2 B: Bragard test; 3 F: Fajersztajn test; 4 S: Sicard test; 5 PNFT: Passive Neck Flexion
test; 6 K: Kernig test; 7 ST: Slump test; 8 DT: Dejerine’s triad.

From all the tests analyzed in our study, the combined test of the Slump test and the Dejerine’s
triad is the only one that showed internal and external validity. Its sensitivity (93,97%) and PV- (90,91%)
were very high, its PV+ was high (84,50%) and the value of the LR- (0.08) was excellent. All these
results indicate that this combined test is effective in dismissing lumbar or lumbosacral radiculopathy.
The multiple parallel test of the Slump test and the Dejerine’s triad obtained high sensitivity (84,10%)
and PV+ (81,37%). However, it has no external validity, which means we cannot extrapolate these
results to other populations, as the results of the LR+ (3,39) and LR- (0,21) suggest.
4. Discussion
A diagnostic test has clinical utility when it shows both validity and accuracy [37,38]. The results
of this study indicate that the neurodynamic or orthopedic tension tests performed independently
have no clinical utility.
The only combined test that showed diagnostic validity (internal and external) was the Slump test
and the Dejerine’s triad. This suggests that the result could be extrapolated to other populations.
The Straight Leg Raise test and the Bragard test performed in a multiple parallel manner obtained
an excellent diagnostic validity as it external and internal validity values indicate. This means that the
tests can dismiss the lumbar or lumbosacral radiculopathies when its results are negative. No studies
that could support these results were found in the literature.
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Our study also revealed that the Straight Leg Raise test has internal validity when it is done
independently. These results coincide with other studies that were conducted with high prevalence
populations [39]. However, we do not coincide with other studies that have a similar design [40–42].
Regarding the safety of the test (predictive values), our results are not in accordance with the values
found in other studies [43–45]. Regarding the lack of external validity of this test, we coincide with other
studies that are available in the literature [41,42,46,47]. The authors of these studies also concluded
that the Straight Leg Raise test has no clinical utility to confirm or dismiss the condition. Other authors
also question the validity of this test [48,49]. Nevertheless, the accuracy and reliability that the test
showed in our study was very high, being superior to the results shown in other studies [50–52].
As well as the Straight Leg Raise, the analysis showed that the Bragard test has internal validity
but does not have external validity. We could not compare the findings related to this indicator as
no studies were found in the literature to do so. The Bragard test also showed a very good reliability
which was better than the results found by other authors [50].
The values obtained in the combined test of the Straight Leg Raise and the Bragard tests are
similar to those obtained when the tests were performed independently. Only one study analyzing
this tests was found in the research available. Nonetheless, its results were inferior to those in our
study [53]. As mentioned above, the multiple parallel assessment of the Straight Leg Raise and the
Bragard tests revealed excellent effectiveness to dismiss radiculopathy when the result of the test was
negative. These findings were not able to be compared as no comparable studies were found published
in the literature.
The Fajersztajn and Sicard tests performed independently, combined or in the multiple parallel
way showed no external or internal validity. When comparing both tests, the Fajersztajn test obtained
higher specificity and diagnostic reliability when it was done independently. The results related to the
high specificity of this last test coincide with the results demonstrated by other authors [39,42,54–57].
However, no scientific evidence was found related to the performance of the Sicard test performed
independently, combined with the Fajersztajn test or in a multiple parallel manner.
Regarding the Passive Neck Flexion test, although it has external and internal validity, its lack of
diagnostic accuracy indicates that it is not clinically useful. Again, these results cannot be compared as
there is no scientific evidence available in the literature. In addition, the Kernig test, the combination
of the Passive Neck Flexion test and the Kernig test and their multiple parallel test showed no internal
or external validity even though the Kernig test showed reliability and accuracy. This indicates that
they have no clinical utility.
The analysis of the Slump test indicated that this test has internal validity which coincides with
another study with a similar design to ours [58]. We are in accordance with other authors, in the high
sensitivity of this test [12,44,59]. Although it showed very good reliability or accuracy, as it has no
external validity, the results cannot be extrapolated to other populations. Based on these findings we
consider that the Slump test has no clinical utility.
The Dejerine’s triad has internal and external validity but it did not show any reliability or accuracy.
These results suggest that it has no clinical utility to diagnose lumbar or lumbosacral radiculopathy.
The use of this test for the diagnosis of these conditions has not been assessed in previous studies.
The multiple parallel tests of the Slump test and the Dejerine’s triad have internal validity but
no external validity. This indicates that they do not have clinical utility to diagnose the condition in
other populations.
There are some limitations to this study. The tests were combined in pairs in order to perform the
assessment. This decision was based on the fact that the neurodynamic or orthopedic tension tests
trigger pain and symptoms and it was not considered ethical to over stimulate the patients. Combining
all the tests among them could have shown better results to analyze which combination had the most
clinical utility. Another limitation was the scarce studies related to the subject that were available in
the literature. Although this made the comparison of our results difficult, it has been an opportunity
to reveal gaps in the literature. We also consider that the statistical analysis could have been more
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complete if the reliability would have been calculated for the combined tests of all groups. For future
studies, we would recommend an assessment of the accuracy of the combined test of the Slump test and
the Dejerine triad as it showed to be the test with the highest diagnostic validity (internal and external).
5. Conclusions
Out of all the tests assessed in this study, only the combined test of Slump test and the Dejerine’s
triad and the Straight Leg Raise and Bragard test performed in the multiple parallel way had diagnostic
validity (internal and external). Therefore, both tests can be considered as appropriate to diagnose
lumbar or lumbosacral radiculopathy. We also recommend these tests based on their low cost and
the simplicity of the technique which makes the tests very easy and quick to perform in the clinical
practice. However, an MRI scan is always recommended to confirm the diagnosis.
Based on our results, the following tests have no clinical utility when performed individually:
The Passive Neck Flexion test, the Dejerine’s triad, the Straight Leg Raise test, the Bragard test,
the Fajersztajn test, the Slump test, the Sicard test and the Kernig test.
Future research should be conducted to analyze the clinical utility of different combinations of the
neurodynamic or orthopedic tension tests.
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Abstract: Introduction: Older people with complex, chronic conditions often receive insufficient or
inefficient care provision, and few instruments are able to measure their perception of care provision.
The “User Reported Measure of Care Coordination” instrument has been satisfactorily used to evaluate
chronic care provision and integration. The aim of this study is to validate this instrument in Spanish.
Methods: The questionnaire was adapted and validated in two phases: translation and cultural adaptation
of the questionnaire and psychometric property measurement. Study population were chronic care
conditions patients. Results: A total of 332 participants completed test re-test as part of the questionnaire
validation process. The final version of the questionnaire had 6 domains: Health and Well-being (D1),
Health day to day (D2), Social Services (D3), Planned Care (D4), Urgent Care (D5), and Hospital Care
(D6). Cronbach’s alpha for the overall questionnaire was 0.86, indicating good internal consistency.
When analyzing each domain, only Planned Care (D4) and Urgent Care (D5) had Cronbach’s Alphas
slightly lower than 0.7, although this could be related to the low number of items in each domain. A good
temporal stability was observed for the distinct subscales and items, with intraclass correlation coefficients
varying from 0.412 to 0.929 (p < 0.05). Conclusion: The adapted version of the “User Reported Measure of
Care Coordination” into Spanish proved to be a practical tool for use in our daily practice and an efficient
instrument for assessment of care coordination in chronic, complex conditions in older people across
services and levels of care.
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1. Introduction
Healthcare provision to aging populations in the current economic slowdown represents a
considerable challenge for major European countries, especially when readdressing policies to cover new
demands related to health and social needs [1]. People with complex, chronic conditions often receive
inadequate care due to poor coordination between health and social care providers [2]. This situation is
even worse when dealing with people older than 65 years. Inefficient coordination is a severe limitation
when trying to achieve the triple aim of optimizing health system performance: improvement of health
outcomes, the patient’s experience, and care cost-effectiveness [3,4].
Many integrated care initiatives responding to multiple health and social care needs have been
introduced in European health systems in a variety of contexts [5,6]. Some countries, such as The
Netherlands, Germany, or Austria have already worked to improve care coordination since the early
20000 s [2]. The United Kingdom, with extensive experience working towards integration of care, has also
developed and evaluated different potential plans to improve chronic care [7,8]. Spain has done so,
with numerous actions undertaken and a variety of state-wide and regional strategies targeting different
chronic conditions [9,10]. However, the impact of these strategies has hardly been evaluated, with some
exceptions, such as the strategy deployed in the Basque Country [11] or the regional implementation carried
out in Spain, Norway, and Greece in the context of the NEXES project (Integrated Care Services supported
by Information Technologies for chronic patients with obstructive pulmonary disease, cardiac failure,
and/or type II diabetes mellitus [12]).
Despite the implementation of healthcare policies and the great commitment of professionals, there
are still significant weaknesses in our healthcare system as it stands: organizational and economic
fragmentation between different levels of care, lack of integration between social services and healthcare,
lack of coordination with family associations, and long waiting lists for diagnostic and surgical procedures.
In the region of Catalonia, Spain, the Government is already working on a new personalized model
based on Person Centered Care called Interdepartmental Plan for Social and Healthcare Interaction
(PIAISS) 2017–2020 [13]. This new framework contributes to the development of new strategies to
improve care integration. Instruments such as the one developed by Nuño-Solinís et al. [9] have
shown very good ease-of-use in daily practice, but its application is limited to the organizational level.
We need new instruments to measure care coordination across all levels of care, principally when
registering the perspectives of the populations [14]. Through this approach, we aim to measure the
impact on the health of the population. Moreover, understanding patients’ experiences is a good way
to determine whether our strategies meet the expectations of populations in care coordination for
chronic, complex conditions [15]. Therefore, there is a need for new validated instruments for use with
Spanish-speaking population. In order to guarantee the quality of their measurements, it is essential
that the instruments should be subjected to a process of validation. This process consists in adapting
the instrument culturally to the setting where its psychometric characteristics are to be administered.
The “User Reported Measure of Care Coordination” questionnaire [16] is a tool developed and
validated in the United Kingdom to measure the experiences of patients accessing care across organizational
and professional boundaries. This tool has the potential to identify weaknesses with the goal of improving
care coordination in line with the expectations of the population. The survey provides some information
about how well services support patients and help users to achieve their own life goals. This instrument
allows evaluation of the provision of care as well the effectiveness of future interventions for care
coordination. The questionnaire consists of 46 items, divided into 7 domains: Health and well-being
(D1), Health day to day (D2), Social Services (D3), Planned Care (D4), Urgent access to healthcare (D5),
Hospital care (D6), and Self-information (D7). The results are expressed in a single overall numeric variable
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(0–100) that is expressed as a continuous variable, in which the patients with higher scores have a more
positive perception.
The aim of this study is the translation and cross-cultural adaptation of the questionnaire
“User Reported Measure of Care Coordination” and the analysis of its psychometric properties.
2. Methods
2.1. Design
Adaptation and validation of the questionnaire were conducted through a descriptive
cross-sectional study. This was carried out in two phases: an initial phase in which the translation and
cultural adaptation of the questionnaire was performed and a second phase in which the behavior of its
psychometric properties was measured. All research procedures used in this study were established in
accordance with the Declaration of Helsinki; participants gave their signed informed consent, and the
study was approved by the Ethics Committee at Hospital Clinic, Barcelona (HCB/2017/0731).
2.2. Translation and Cultural Adaptation of the Questionnaire
Authorization to translate the questionnaire was obtained from the copyright holders.
The transcultural adaptation of the questionnaire was performed following the structured procedure
described by Beaton et al. [17]. Two translations of the questionnaire from English to Spanish were done
by 2 healthcare professionals working separately. A single, consolidated version of both questionnaires
was then produced. This version was then back-translated into English by 2 qualified translators.
Finally, both versions in English (the original version and the back-translation) were compared and
found to contain no significant differences.
Content validity was performed on the pre-final version of the questionnaire by a panel of 8 expert
judges, including 2 nurses and 1 physician from a primary care center, 2 social workers from social services
and 1 nurse, 1 physician and 1 social worker from a tertiary hospital. Criteria for the selection of the
experts were: (a) experience in evidence-based judgement and evidence-based decision-making (research,
publications and experience), (b) availability and motivation to participate, and (c) impartiality. Members of
the panel of experts were asked to conduct a qualitative evaluation of every item (degree of understanding,
agreement with the text) and were also asked to conduct a quantitative assessment of each item following
these criteria: (1) competence (items belong to theoretical established factors), (2) clarity (item is easily
understood, its semantics and syntactics are suitable), (3) coherence (item is related to the factor being
measured), and (4) relevance (item is essential and has to be included). Each point assessed for each item
was quantified on a Likert- type scale of 3 points: (1: Agree; 2: Neither agree nor disagree; 3: Disagree).
This was done in two rounds by email. In the first round, all suggestions were added to the pre-final
version and the second was performed to obtain agreement among all the experts. None of the items was
eliminated at this stage. Some items were adapted to our specific context, and some response categories
were combined from the experts’ group discussion. The self-information domain (D7) was removed from
the validation process, considering that this was part of the sociodemographic data, and it could not be
measured. Finally, the remaining 38 items were divided into 6 domains: Health and Well-being (D1)
consisting of 6 items, Health Day to Day (D2) consisting of 14 items, Social Services (D3) consisting of
3 items, Planned Care (D4) consisting of 5 items, Urgent Care (D5) consisting of 3 items, and Hospital Care
(D6) consisting of 7 items. Scored items were created by converting the individual responses to questions
into scores on a scale of 0 to 100, where a score of 100 represents the best possible response, and a score of
0 represents the worst possible response. Where response options were provided that do not have any
bearing on performance in terms of patient experience (such as the ‘Don’t know/Can’t remember’ option),
the responses were classified as “not applicable” and no score was given. Questions without answers
were not considered too. In order to compute the score for domains, a numeric value (0–100) was also
established for each domain. According to this method, at least 2 questions should be answered in the
Social Services (D3), Planned Care (D4), and Urgent Care (D5) domains; at least 4 questions in the Health
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and Well-being (D1) and Hospital Care (D6) domains; and at least 10 questions in the Health day to day
(D2) domain. Again, higher scores mean better perception.
In order to check viability in daily practice, we conducted a pilot test administering the questionnaire
to a sample of 18 patients. Patients answered the overall questionnaire and were asked to review the
items, identifying words or concepts they did not understand. No relevant modifications were made.
2.3. Psychometric Properties
The characteristics of the participants were similar to those from the sample used by
Crump et al. (2017) in the development and validation of the original questionnaire. To ensure
a representative sample, registered nurses from across Catalonia, divided into 9 health management
areas, were involved in data collection. Forty experienced registered nurses working in different
primary care centers received specific training and guidelines on eligibility criteria, clinical tests,
and instructions for the administration of the questionnaire. The participation of nurses was voluntary,
and each nurse had to include a minimum of 5 participants. The registered nurses recruited participants
during a routine visit at the health care center or at home. The participants were selected for convenience
in accordance with the following inclusion and exclusion criteria. The participants should be older
than 65 years old. Multimorbidity or unique condition difficult to manage according to Complex
Chronic Patient (PCC) criteria or advanced chronic illness (limited prognosis, palliative orientation,
advanced decisions planned) was required. Understanding oral and written Spanish was necessary.
People living in long-term care institutions were excluded. All study participants signed informed
consent, and the implications of participating in the study were explained through an information sheet.
A total of 40 experienced registered nurses were responsible for collecting data across Catalonia.
Although all of them received specific training, some variations could appear on collecting data.
Sample size was calculated following the criteria established by Kline et al. 2010 [18],
which recommend a ratio of 5–10 subjects per item.
Data analysis was performed using the R statistical software package V.3.5.0 for Windows.
Descriptive statistics of the quantitative variables are presented as mean and standard deviation.
Categorical variables were described according to their frequency. The descriptive analysis on the
scores obtained in each domain is presented with the mean and standard deviation.
The intraclass correlation coefficient (ICC) was used to study test–retest reliability of each item
between two similar assessments with an interval of 7–10 days between measurements.
The internal consistency of the questionnaire was evaluated using Cronbach’s alpha, which was
considered acceptable if the value was greater than 0.7. The “alpha if item deleted” index was computed
to study the increase or decrease in the sample value of alpha according to the deletion of items.
Correlations between the different items and domains were studied using the Spearman correlation
coefficient, assuming that the various domains gather distinct information with moderate-low correlation
coefficients. Correlation was considered weak when the r value was less than 0.3, moderate between 0.3
and 0.6, and strong when greater than 0.6. A p value ≤ 0.05 was considered significant.
3. Results
3.1. Patient Demographics
A total of 332 patients across Catalonia completed the study. The characteristics of these participants
are shown in Table 1. The mean age of the study population was 82.1 ± 8.0 years, and 204 (56.4%)
participants were women. From the overall sample, 269 (74.3%) participants lived with a family member
and 13 (3.6%) with some other carer such as a friend or neighbor. The rest of the participants lived
alone. Only 6 participants (1.7%) described their health status as excellent, 75 (20.7%) said it was good,
198 (54.7%) participants defined it as regular, and 83 (22.9%) described it as bad. From the overall sample,
247 (68.2%) participants did not have any help or additional assistance from a private service or institution
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for their daily care. The most prevalent health problems in our study sample were hypertension (79%),
cardiac diseases (51.4%), diabetes (45.4%), and arthrosis or arthritis (15.7%).
Table 1. Sample characteristics (n = 362).
Variable

n (%)

Area
0
1
2
3
4
5
6
7
Sex (female)
Who they live with
Alone
With a family member
Other
Age (years), mean ± SD
Person who answered the questionnaire
The person for whom it is intended
A friend or relative of the person for whom it is intended
The person for whom it is intended and the friend or relative.
The person for whom it is intended with the help of a healthcare professional
Extra help or attention from a private service or institution
Yes, I pay for other services with my money
Yes, my family pays for extra help for my care
No
In general, how you describe your state of health
Excellent
Good
Normal
Poor
Illnesses or health problems
Hypertension
Diabetes
Heart failure or other heart problems
Renal failure or other kidney problems
Dementia or cognitive impairment
Others
Osteoarthritis
COPD
Osteoporosis
Hypercholesterolemia

121 (33.4%)
21 (5.8%)
38 (10.5%)
70 (19.3%)
20 (5.5%)
26 (7.2%)
26 (7.2%)
40 (11%)
204 (56.4%)
80 (22.1%)
269 (74.3%)
13 (3.6%)
82.1 ± 8.0
138 (38.1%)
86 (23.8%)
79 (21.8%)
59 (16.3%)
76 (21%)
39 (10.8%)
247 (68.2%)
6 (1.7%)
75 (20.7%)
198 (54.7%)
83 (22.9%)
268 (74%)
164 (45.4%)
186 (51.4%)
129 (35.6%)
92 (25.4%)
204 (56.4%)
39 (10.8%)
36 (9.9%)
23 (6.4%)
22 (6.1%)

The data is shown as a number and a percentage (%) unless otherwise indicated.

3.2. Descriptive Analysis
All questions were answered by the patients that participated in the study except those Conditional
questions that could be skipped depending on previous answers. Table 2 shows the frequency
distribution of the different questionnaire items. If we look at the non-response pattern for the items
answered in the questionnaire, Health and Well-being (D1), Health day to day (D2), and Urgent Care (D5)
had practically 99.7% of the items answered. Only in Health Day to Day (D2) did we find an item that
had a lower score (99.7%), and item (Q8) that was 90.9%. In Social Services (D3), Planned Care (D4),
and Hospital Care (D6) there was a lower response rate as participants skipped some questions because
they were not receiving this specific care. Therefore, the answer on the perception of Social Services,
Planned Care, and Hospital Care cannot be described from the population point of view.
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D1. Your level of Health,
Welfare, and Autonomy
Q1 (1)
Q2 (2)
Q3 (3)
Q4 (4)
Q5 (5)
Q6 (5)
D2. Monitoring Your Health
Q7 (6)
Q8 (4)
Q9 (7)
Q10 (4)
Q11 (8)
Q12 (9)
Q13 (5)
Q14 (10)
Q15 (7)
Q16 (4)
Q17 (4)
Q18 (11)
Q19 (12)
Q20 (5)
D3. Social Services
Q21 (13)
Q22 (14)
Q23 (15)
D4. Treatment Plan
Q24 (16)
Q25 (4)
Q26 (4)
Q27 (5)
Q28 (4)

Number of Item

100
100
100
100
100
100
100
90.9
99.7
99.7
100
100
100
100
100
100
100
100
99.7
100
100
32.6
32.6
100
25.7
25.7
48.1
99.4

362
329
361
361
362
362
362
362
362
362
362
362
361
362

362
118
118

362
93
93
174
360

% of
Responses

362
362
362
362
362
362

N

Int. J. Environ. Res. Public Health 2020, 17, 6608

93 (25.7%)
48 (51.6%)
35 (37.6%)
51 (29.3%)
187 (51.9%)

118 (32.6%)
58 (49.2%)
60 (50.8%)

158 (43.7%)
206 (62.6%)
259 (71.7%)
238 (65.9%)
45 (12.4%)
29 (8%)
179 (49.4%)
26 (7.2%)
185 (51.1%)
167 (46.1%)
186 (51.4%)
253 (69.9%)
141 (39.1%)
103 (28.5%)

102 (28.2%)
103 (28.5%)
244 (67.4%)
102 (28.2%)
138 (38.1%)
90 (24.9%)

1

181 (50%)
40 (43%)
52 (55.9%)
67 (38.5%)
104 (28.9%)

244 (67.4%)
6 (5.1%)
28 (23.7%)

125 (34.6%)
107 (32.5%)
78 (21.6%)
94 (26%)
261 (72.1%)
129 (35.6%)
134 (37%)
113 (31.2%)
133 (36.7%)
155 (42.8%)
142 (39.2%)
64 (17.7%)
117 (32.4%)
133 (36.7%)

50 (13.8%)
125 (34.5%)
81 (22.4%)
168 (46.4%)
132 (36.5%)
117 (32.3%)

2

88 (24.3%)
4 (4.3%)
6 (6.5%)
10 (5.7%)
36 (10%)

46 (39%)
21 (17.8%)

18 (5.1%)
14 (4.3%)
18 (5%)
27 (7.5%)
56 (15.5%)
140 (38.7%)
33 (9.1%)
204 (56.4%)
30 (8.3%)
32 (8.8%)
31 (8.6%)
21 (5.8%)
42 (11.6%)
85 (23.5%)

65 (18%)
129 (35.6%)
34 (9.4%)
82 (22.7%)
49 (13.5%)
98 (27.1%)

3

46 (26.4%)
33 (9.2%)

1 (1.1%)

8 (6.8%)
1 (0.8%)

64 (17.7%)
16 (4.4%)
19 (5.2%)
14 (3.9%)
8 (2.2%)
3 (0.8%)
9 (2.5%)
29 (8%)
41 (11.3%)

11 (3.1%)
2 (0.6%)
6 (1.7%)
2 (0.6%)

126 (34.8%)
5 (1.4%)
3 (0.8%)
10 (2.8%)
43 (11.9%)
57 (15.7%)

4

5

8 (6.8%)

14 (3.9%)
32 (8.9%)

29 (8%)

19 (5.2%)

Table 2. Frequencies of the categories for the items.

1 (0.3%)

77 (21.3%)

6

10 (2.8%)

7

8

9

121

100
100
100
100
48.9
48.9
48.9
48.9
48.9
21.8

362
177
177
177
177
177
79

% of
Responses

362
362
362

N

177 (48.9%)
69 (39%)
65 (36.7%)
67 (37.9%)
34 (19.2%)
79 (44.6%)
37 (46.8%)

165 (45.6%)
191 (52.8%)
238 (65.7%)

1

1

185 (51.1%)
56 (31.6%)
63 (35.6%)
57 (32.2%)
130 (73.4%)
65 (36.7%)
33 (41.8%)

161 (44.5%)
119 (32.9%)
16 (4.4%)

2

23 (13%)
34 (19.2%)
41 (23.2%)
1 (0.6%)
33 (18.6%)
2 (2.5%)

31 (8.6%)
27 (7.5%)
46 (12.7%)

3

Table 2. Cont.

11 (6.2%)

5 (6.3%)

2 (2.5%)

0

5

18 (10.2%)
15 (8.5%)
12 (6.8%)
12 (6.8%)

5 (1.4%)
25 (6.9%)
8 (2.2%)

4

28 (7.7%)

6

16 (4.5%)

7

6 (1.7%)

8

4 (1.1%)

9

Some 15% of respondents took question P7 to be a multiple-choice question. (1) Yes, the person who helps me lives with me; (2) Yes, the person who helps me doesn’t live with me; (3) Yes,
the person who lives with me helps me as much as individuals who don’t live with me; (4) I don’t need help; (5) I need help, but I don’t receive help from anyone. 2 (1) Yes, I can do all the
important tasks for myself; (2) I have some difficulty in carrying out some important tasks; (3) I’m not able to carry out tasks which are important for me; (4) I don’t know/I’m not sure.
3 (1) I stay in touch as much as I want with the people around me; (2) I have some contact with people, but not enough; (3) I have very little contact and I feel I somewhat lonely; (4) I have
no contact with anyone. I feel completely alone. 4 (1) Yes, totally; (2) Yes, partially; (3) Disagree; (4) Completely disagree. 5 (1) Totally disagree; (2) Partially agree; (3) Disagree; (4) I’m not
sure/I disagree. 6 (1) Yes, the Primary Care Physician; (2) Yes, the Primary Care Nurse; (3) Yes, the Primary Care social worker; (4) If another healthcare professional, who?; (5) No, I do it
myself; (6) No, a family member or care giver does it; (7) I don’t know/I’m not sure. 7 (1) Yes, completely; (2) Yes, to some degree; (3) No; (4) I don’t know/I’m not sure. 8 (1) Yes; (2) No; (3) I
don’t know/I’m not sure. 9 (1) Never work together; (2) They sometimes work together; (3) They always work together; (4) I don’t know/I’m not sure. 10 (1) None of my needs have been
assessed; (2) Some of my needs have been assessed; (3) All of my needs have been assessed; (4) I don’t know/I’m not sure. 11 (1) Yes, they are totally involved; (2) Yes, they are quite
involved; (3) They are not sufficiently involved; (4) No, not at all involved; (5) There is no family member or care worker involved; (6) I don’t want my family or a care worker to be
involved. 12 (1) Yes, they receive the help they need; (2) They get help, but not as much as they need; (3) No, they get little or no help; (4) They don’t need/want help; (5) There’s no family
member or care worker involved. 13 (1) Yes; (2) No. 14 (1) Yes, the right frequency; (2) No, I need fewer visits; (3) No, I need more visits; (4) Not applicable. 15 (1) Yes, they last the right
amount of time; (2) No, I need a little more time; (3) No, I need a lot more time; (4) No, I have longer than I need; (5) Not applicable. 16 (1) Yes; (2) No; (3) I don’t know/I can’t remember.
17 (1) A family member; (2) A friend or neighbor; (3) Yes, the Primary Care Nurse; (3) Yes, the Primary Care social worker; (4) Yes, another healthcare professional; (5) No, the Primary Care
worker; (6) The emergency services (061); (7) Another healthcare professional (not on this list) who?; (8) Another person (not on this list); (9) I don’t contact anyone. 18 (1) Yes, totally;
(2) Yes, partially; (3) Disagree; (4) Totally disagree; (5) I don’t know. 19 (1) Not sufficiently; (2) Sufficiently; (3) Too much; (4) They didn’t provide me with any information. 20 (1) Yes; (2) No;
(3) I don’t know/I’m not sure.

D5. Emergency Treatment
Q29 (4)
Q30 (5)
Q31 (17)
D6. Hospital Care
Q32 (13)
Q33 (18)
Q34 (4)
Q35 (4)
Q36 (19)
Q37 (20)
Q38 (18)

Number of Item
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3.3. Psychometric Properties
When calculating the scores, we left out 6 items (Q1, Q7, Q21, Q24, Q31, and Q32) because they
were considered additional information questions only and could not be measured. Once these items
were excluded from the analysis, the Cronbach’s alpha for the overall questionnaire remained at 0.86,
indicating good internal consistency. When analyzing each domain, only Planned Care (D4) and
Urgent Care (D5) had Cronbach’s alphas slightly lower than 0.7, although this could be related to
the low number of items in each domain. Furthermore, for Planned Care (D4), the Cronbach’s alpha
value suggested eliminating item Q28, moving internal consistency from 0.35 to 0.58. The internal
consistency of each domain and correlations across domains are presented in Table 3. The scores
calculated in each domain indicated moderate correlations between Health and Well-being (D1) and
Health Day to Day (D2) with the subtraction of the domains. The remaining 4 domains were clearly
divided into two blocks: Social Services (D3) with Planned Care (D4), and Urgent Care (D5) with
Hospital Care (D6). Social Services (D3) and Planned Care (D4) were poorly correlated with Urgent
Care (D5) and with Hospital Care (D6). Table 4 represents the intraclass correlation coefficient (ICC)
values for test–retest results. A good temporal stability was observed for the distinct subscales and
items, with intraclass correlation coefficients varying from 0.412 to 0.929 (p < 0.05).
In total, 9 items were excluded when calculating the scores for different dimensions. Items Q1,
Q7, Q21, Q24, Q31, and Q32 were excluded as they were not considered appropriate for a score.
The aforementioned questions did not evaluate performance but rather the context or background
information. Item Q38 was also excluded due to a low response rate (21.8%) as well as item Q8 since
it directly depended on item 7, which was also was excluded due to a low response rate. Finally,
“Cronbach’s Alpha if item deleted” suggested removing item Q28, raising the score for internal
consistency from 0.35 to 0.58. A total of 24 items achieved one or more positive correlations greater
than 0.4 with other items in the survey.
Table 3. Intercorrelation and internal consistency.
Dimensions
Your level of Health,
Welfare and Autonomy
(D1)
Monitoring Your Health
(D2)

Dimensions
D1

D2

D3

D4

D5

D6

1
0.528 *

1

Social Services (D3)

0.312 *

0.056

1

Treatment Plan (D4)

0.454 *

0.283 *

0.360 *

1

Emergency Care (D5)

0.360 *

0.462 *

0.108

0.184

1

Hospital Care (D6)

0.347 *

0.368 *

−0.052

0.088

0.404 *

N

Mean
(SD)

Cronbach’s
Alfa

342

62.4
(23.3)

0.73

334
109
91
337
1

174

76.1
(16.6)
59.9
(42.0)
74.7
(17.9)
76.5
(23.8)
67.6
(26.3)

0.78
0.83
0.58
0.62
0.77

* Spearman correlation coefficients statistically significant at the 0.05 level. SD: Standard Deviation. Mean (SD)—TOTAL:
71.1 (16.3) Cronbach’s Alfa (TOTAL) = 0.86.
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Table 4. Test–retest reliability.
Item Number
Your level of Health,
Welfare, and Autonomy
Q2
Q3
Q4
Q5
Q6
Monitoring Your Health
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Social Services
Q22
Q23
Treatment Plan
Q25
Q26
Q27
Emergency Care
Q29
Q30
Hospital care
Q33
Q34
Q35
Q36
Q37

N

ICC2,1

P-Value *

332
332
332
332
332

0.823
0.805
0.810
0.789
0.733

<0.001
<0.001
<0.001
<0.001
<0.001

330
330
332
332
332
332
332
332
332
332
331
332

0.778
0.622
0.698
0.635
0.655
0.412
0.751
0.750
0.758
0.644
0.741
0.691

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

97
97

0.910
0.913

<0.001
<0.001

68
68
131

0.929
0.878
0.743

<0.001
<0.001
<0.001

332
332

0.763
0.616

<0.001
<0.001

153
153
153
153
151

0.734
0.821
0.841
0.803
0.829

<0.001
<0.001
<0.001
<0.001
<0.001

ICC2,1 : Intraclass Correlation Coefficient. * A value of p < 0.05 indicates the temporal stability between two
consecutive evaluations.

4. Discussion
In this study, we translated and validated the “User Reported Measured of Care Coordination”
questionnaire into Spanish. This tool aims to capture the perceptions of older people with chronic
complex conditions accessing care across organizational and professional boundaries, to identify
facilitators and barriers to care coordination activities in our context.
Correlation analysis indicated, on one hand, moderate correlations between Health and Well-being
(D1) and Health Day to Day (D2) with other domains and, on the other hand, Social Services
(D3) moderately correlated with Planned Care (D4) and Urgent Care (D5) moderately correlated
with Hospital Care (D6). However, a high non-response rate was found in 3 specific domains,
Social Services (D3), Planned Care (D4) and Hospital Care (D6), as these services had not recently
been used by many participants in our study. The non-use of Hospital Care (D6) may be due to the
health-related circumstances of each individual but access to Social Services (D3) or Planned Care
(D4), considering their specific complexity very much influenced by the characteristics of healthcare
and social care systems. Poor access to social services, mostly due to economic issues and system
fragmentation, could directly affect the health status of the population [18]. A high percentage of the
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population are not aware of the existence of care planning [6]. The care plan should be a right of the
population so that they can cope better with their chronic complex conditions, and this could be ensured
through a formal agreement with our patients [19]. Again, there was a high percentage of missing data
when studying the temporal stability in Social Services (D3), Planned Care (D4), and Hospital Care
(D6) domains, as described in the original article [16]. According to the results on internal consistency,
the “alpha if item deleted” index suggested to remove Q28. Authors finally decided to modify the
original scale excluding this item. This was the only difference compared with the original instrument.
This instrument is adapted to our Spanish context following current policies to improve health
and social care coordination with a variety of specific strategies across the country. Only a few
European countries (e.g., Denmark, Portugal, and Ireland) enjoy a system that integrates social
and health care horizontally. In most countries (Austria, Belgium, Spain, Italy, United Kingdom,
among others), horizontal fragmentation between the social and health sectors accompanies a vertical
division of responsibilities in which three levels of administration (national, regional, and local) with
different allocation of power [6,20]. Thus, it is important to develop instruments to measure and
improve coordination for each specific context [19]. Access, suitability, and financial sustainability
as measurement indicators related to care provision are available in most countries. The quality of
care coordination in chronic, complex conditions, however, is a multidimensional phenomenon that is
difficult to measure; sometimes, the available data are only numeric measurements, and these do not
cover the quality of care from population’s point of view. It is, therefore, almost impossible to make
comparisons between countries [21].
In terms of the care coordination process, the following factors appear to be important design
features. At a personal level, a holistic focus that allows service users and carers to become more
functional, independent, and resilient, and to live well by managing conditions in the home environment.
At a service level, it is important to encourage multiple referrals to a single-entry point where care
coordination can be supported. At a community level, the role of members of the local community
should be seen as integral to the caregiving process. At a functional level, effective communication
between members of the multidisciplinary team is essential. At an organizational level, effective
targeting of service users is required to prioritize care provision. At a system level, integrated health
and social care commissioning can support longer-term strategies and provide a greater degree of
stability. Therefore, a political narrative that supports person-centered care coordination provides
credibility when developing new ways of working [22,23].
Although the need for care coordination is clear, we have seen there are obstacles within most
health care systems [24,25]. This must be overcome and has to be considered a priority. Health care
systems remain disjointed and processes vary among and between primary care sites and specialty
sites [26]. Patients are often unclear about why they are being referred from primary care to a specialist,
and what to do after specialist visits. Referral staff deal with many different processes and lost
information, which means that care is less efficient.
Addressing patient health from a broader perspective includes addressing the social determinants
that influence health outcomes and engaging patients as collaborative partners in their own wellness.
Health systems are beginning to recognize this dynamic interplay between an individual’s social needs,
healthy lifestyles, and behaviors and their corresponding health status [24,25].
Previous strategies gave us some recommendations to improve care coordination strategies:
Ensure patient—and family—centeredness by identifying family needs and goals that can be
supported by a care coordinator [24]. Ensure open lines of communication with the designated
care coordinator [27]. Develop a shared understanding of community services and local supports for
patients and families. Support interprofessional team training on implementing and measuring care
coordination initiatives [28]. Use tools and measures to assess the added value of care coordination for
patients and families, including patient/family experience as an outcome measure [24,29].
Our study has some limitations. The results on internal consistency should be interpreted with
caution as assessing the internal consistency required omitting conditional items or self-information
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items. Finally, we believe it would have been preferable to determine the correlation with another tool
specifically validated for measuring population perception of care coordination. However, this was
impossible, since no other tool was available in the Spanish language. Moreover, although the sample
was selected from the whole of Catalonia, there was a particular health management area that could
not perform data collection due to a new, recently implemented research intervention.
5. Conclusions
Successful deployment of care-coordination is a big challenge that should benefit of tools capturing
the experiences of patients as they access care across organizational and professional boundaries.
The adapted version of the “User Reported Measure of Care Coordination” into Spanish proved to
be a practical tool for use in our daily practice and an efficient instrument for the evaluation of care
coordination in chronic, complex conditions in older people across services and levels of care.
Further research is required to assess the extent to which survey data offer information that
providers and purchasers can use to make specific changes to improve the quality of their services.
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Abstract: Frailty is a condition that can increase the risk of falls. In addition, foot pain can influence
older adults and affect their frail condition. The main objective was to measure the frailty degree
in older adults in a Spanish population with foot pain from moderate to severe. Method: This is a
cross-sectional descriptive study. A sample of people older than 60 years (n = 52), including 26 males
and 26 females, were recruited, and frailty disability was measured using the 5-Frailty scale and the
Edmonton Frailty scale (EFS). Results: Spearman’s correlation coefficients were categorized as weak
(rs ≤ 0.40), moderate (0.41 ≤ rs ≥ 0.69), or strong (0.70 ≤ rs ≥ 1.00). There was a statistically significant
correlation for the total score (p < 0.001) and most of the subscales of the 5-Frailty scale compared
with the EFS, except for Mood (p > 0.05). In addition, females and males showed similar 5-Frailty and
Edmonton Frail scales scores with no difference (p > 0.05). Conclusion: Foot pain above 5 points, i.e.,
from moderate to severe, does not affect the fragility more in one sex than another.
Keywords: frailty; older adults; foot deformities; foot diseases; foot pain

1. Introduction
Aging and chronical illness processes, like hyperglycemic disease, as well as muscle skeletal and
heart processes can produce frailty syndrome, and as a consequence of this, be degenerative and exhibit
some alterations that can affect one’s mental and general health [1]. For example, aging and frailty can
affect gait speed and increase fall risk due to balance alterations [2–4]. Furthermore, the presence of
frailty symptoms affects the health-related quality of life (HQoL) [5] in this population group.
We can define frailty syndrome as a group of health alterations that can affect several aspects,
such as the psychological, biological and social aspects, as it is a consequence of a dynamic process that
reduces a person’s health status [6]. Regarding foot conditions in older adult populations, foot disorders
and diseases are present most frequently in the frailty population group, comprising approximately
25% [7,8].
The frequency of a frail state in people older than 65 years has been estimated between 4 and
59.1% [9].
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Consultations at general practitioners related to ankle and foot conditions of osteoarticular
pain origin account for more than 8% [10]. Accordingly, suffering may raise this predominance in
older adults who have characteristic foot requirements that can be akin to bigger disorders [11], foot
health-related quality of life (HQoL) [12], and risk of falls [13,14]
The 5-Frailty scale is a questionnaire of 5 items, which was established using an auto-administered
dimension [6]. Respondents can provide affirmative or negative answers, with one punctuation to
the positive response. For measuring the degree of frailty, respondents can score between zero and
five points, and subjects are qualified as robust (zero point), pre-frail (one to two points), or frail
(three points). The level represents their respective tiredness, resistance, ambulation, disease, and loss
of weight.
Tiredness is evaluated by asking subjects if they felt tired; resistance was determined by each
subject’s report on their capacity to climb stairs; ambulation is represented by each subject’s information
on their ability to move around; illness is determined by the presence of more than five of a total of
eleven pathologies, including cardiovascular diseases, diabetes, and loss of weight by a reduction of
five percent during the last year [15].
The Edmonton Frailty scale (EFS) assesses nine subscales: (1) cognitive, (2) general health status,
(3) independence, (4) social support, (5) pharmacologic treatment, (6) feeding, (7) mood, (8) continence,
and (9) functional performance, using eleven questions. The maximum score is 17 and represents the
highest degree of frailty [16]. In this case, a frailty score between zero and four does not present frailty,
scores of five to six represent apparently vulnerable, scores of seven to eight represent fair frailty, scores
of nine to ten represent frailty moderate, and scores of eleven or more represent severe frailty [17].
No study has yet correlated the scores of the EFS and the 5-Frailty scale. Therefore, the goal of
this research was to correlate the subscales of the EFS and 5-Frailty scale in older adults and those with
related foot pain.
In the literature, no references have been found regarding the frailty of older adults with foot pain
related to sex, and therefore our hypothesis is that there are differences in the levels of frailty in older
adults with foot pain related to sex. The objective of this study is to determine if sex can influence a
greater degree of frailty.
2. Materials and Methods
The study was developed in Spain. We recruited older adult patients in a medical center, a
rehabilitation service, and podiatry clinics in the Generalitat of Valencia, and all survey data were
collected between September 2019 and January 2020. Researchers obtained signed informed consent
from all subjects, and observational research was carried out using STROBE [18].
Considering sex distribution as the independent variable to calculate the sample size, G*
Power 3.1.9.2 software (Heinrich-Heine-Universität Düsseldorf; Düsseldorf, Germany) was used
after considering testing the sex differences between two independent means about sex, comparing
their frailty scores. A two-tailed hypothesis, a large effect size of 0.8, an error of α = 0.05 with a
95% confidence interval, an error β = 20%, and a power analysis of 1 − β = 0.80 were considered.
Consequently, a total sample size of 52 subjects with 26 in each group was included in this study.
Prior to beginning the research, approval for conducting this study was obtained from the Ethics
Committee of the University of Extremadura, 1/2020.
Informed consent was obtained from each participant after the purpose and process of the study
were explained and the privacy of the participants’ information was assured. The fact that their
participation was entirely voluntary was also highlighted.
The inclusion criteria comprised adult patients older than 60 years who presented foot pain during
the last 6 months due to toe or foot deformities, regardless of its origin or cause; higher than five points
in the VAS score, excluding wounds; and able to communicate orally and provide written informed
consent. VAS scores above five points, i.e., from moderate to severe, showed an intraclass correlation
coefficient reliability of 0.870 [19].
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The exclusion criteria were major neurocognitive disorder; patients who did not answer initial
identification questions or who did not understand the rules of participation; and those who refused to
participate in the research, i.e., no signed consent.
To recruit volunteer participants, we posted recruitment flyers in senior centers’ gathering places.
We also addressed groups of older adults in the center to invite them to contact us if they were willing to
participate in the study. Once a potential participant expressed interest, a cognitive function evaluation
was performed by a gerontological nurse practitioner (GNP) to establish the cognitive eligibility of the
participant. Following evaluation by the GNP, the investigators explained the study procedures in
detail to the participants.
The interview was composed of general questions of general health status, socio demographic
characteristics (sex, age, BMI, height, and weight), comorbidities (e.g., anxiety, depression, diabetes,
obesity, osteoarticular diseases, vascular disorders, and kidney illness) collected from medical records.
Furthermore, specific items related to foot pain, such as the actual treatment or foot deformities, were
assessed by a senior podiatry physician (ENF).
In this study, a total of 65 older adults expressed interest in study participation, and all met
the cognitive requirements. The participants all attempted to complete the survey questionnaires.
Ultimately all surveys were analyzed for the study; 14 surveys were excluded due to incomplete answers.
For participants who were not able to read the questionnaires due to vision problems, the investigators
read the questions aloud and marked the participants’ answers on the questionnaires. Participants
took about 15 min to complete the questionnaires. Participants did not get any compensation for their
participation in the study.
2.1. Evaluation of Frailty
The EFS was designed to measure frailty in nine subscales: cognitive, general health status,
independence, social support, pharmacologic treatment, feeding, mood, continence, and functional
performance [16,20]. Total scores range from 0 to 17, and higher scores indicate more frailty, ranging
from 1 = not frail; 2 = ostensibly susceptible frail; 3 = almost never; to 4 = almost always. The EFS
ranged by 3 degrees. The Cronbach’s α for the EFS was 0.93 [21].
First, a strong frailty mark and subjects without frailty were classified using the EFS. Subjects
who scored less than five points were designated as not frail. Secondly, ostensibly susceptible frail
subjects were designated as those who obtained six to eleven points. The third group included those
who scored between twelve and seventeen points. The questionnaire administration required only
15 min to complete.
Participants also completed the 5-item Frailty scale [22], which has been previously validated into
Spanish with an ICC = 0.82 [6,23]. This scale measured five subscales: tiredness, resistance, go around,
disease, and loss of weight. Frailty scores ranged from 0 to 5, and higher scores indicate more frailty.
Those participants that scored between three and five were considered frail, those that scored one or
two were considered to be pre-frail, and those that obtained zero points were considered to be not frail.
The authors obtained permission from the original authors of the EFS and 5-Frailty scale to use
their clinimetric tool to measure the frailty degree.
2.2. Statistical Analysis
All the variables were normally distributed, as determined by the Kolmogorov–Smirnov test
(p > 0.05).
Regarding the results of the quantitative variables, the non-parametric data were described in terms
of their median, interquartile range (IR), and minimum and maximum (range) values. Parametric data
were described using means, the standard deviation (SD), and minimum and maximum (range) values.
A comparison of the quantitative data between males and females for the different questionnaire
subscales of the EFS and 5-Frail scale was conducted, and significant differences were checked using
an independent Student’s t-test. Non-normal data were analyzed using Mann–Whitney U tests.
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Spearman’s correlation coefficients (rs) were determined between tests and qualified as low
rs ≤ 0.40, moderate 0.41 ≤ rs ≥ 0.69, or solid 0.70 ≤ rs ≥1.00.
All analyses were considered statistically significant when the p-value < 0.05 with a 95% confidence
interval (CI). Statistical analyses were made in SPSS (V.26.0, Chicago, IL, USA).
3. Results
3.1. Descriptive Data and Socio-Demographic Data
A normal distribution for age, height, weight, and BMI was shown (p > 0.05), and all items from
the 5-Frailty test and the EFS showed no normal distribution (p < 0.05).
The size sample included 52 subjects whose mean age was 77.47 ± 10.69 years. The study
subjects included 26 (50.00%) females and 26 (50.00%) males. Table 1 shows the socio-demographic
characteristics. Males and females did not show statistically significant socio-demographic differences
(p > 0.05) for age or BMI, although a higher weight and height (p < 0.05) were shown for males
compared with females. There was no difference in the intensity of pain between sexes (p = 0.561).
Table 1. Descriptive and socio-demographic data of the sample.
Demographic and
Descriptive Data

Total Group
n = 52
Mean ± SD
(Range)

Female
n = 26
Mean ± SD
(Range)

Male
n = 26
Mean ± SD
(Range)

p Value

Age (Years)

77.47 ± 10.69
(74.54–80.40)

79.07 ± 10.74
(75.16–82.98)

75.36 ± 10.50
(70.98–79.75)

0.224

Weight (kg)

62.47 ± 12.08
(59.16–65.78)

58.31 ± 12.44
(53.78–62.84)

67.95 ± 9.25
(64.09–71.82)

0.004

Height (m)

1.61 ± 0.08
(74.54–80.40)

1.57 ± 0.07
(1.54–1.59)

1.65 ± 0.07
(1.62–1.68)

0.000

BMI (Kg/m2 )

24.19 ± 3.96
(23.10–25.27)

23.67 ± 4.30
(22.10–25.24)

24.87 ± 3.42
(23.45–26.30)

0.286

Foot Pain

7.18 ± 3.38
(23.10–25.27)

7.28 ± 1.36
(5.00–10.00)

7.05 ± 1.43
(5.00–10.00)

0.561

BMI: body mass index; Mean-standard deviation, range (min–max), and Student’s t-test for independent samples
were applied. In all the analyses, p < 0.05 (with a 95% confidence interval) was considered statistically significant.

3.2. Edmonton Frail Scale and 5-Frailty Scale Sex Distribution
As shown in Table 2, the 5-Frailty scale scores did not manifest any statistically significant
difference (p > 0.05) for the subscales nor for the total scores between females and males with foot pain.
Furthermore, the EFS scores by sex distribution are shown in Table 3, whose subscales did not show
statistically significant differences (p > 0.05). The results of both test show that frailty in males and
females with foot pain is similar.
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Table 2. Comparisons of the 5-Frailty scale scores between males and females.
Frailty Scale
Domains

Total Group
n = 52
Mean ± SD (Range)
Median (IR)

Female
n =26
Mean ± SD (Range)
Median (IR)

Male
n = 26
Mean ± SD (Range)
Median (IR)

p Value

Fatigue

0.54 ± 0.50 (0.41–0.68)
1.00 (1.00)

0.55 ± 0.35 (0.35–0.74)
1.00 (1.00)

0.54 ± 0.50 (0.31–0.77)
1.00 (1.00)

0.965

Resistance

0.47 ± 0.50 (0.33–0.60)
0.00 (1.00)

0.51 ± 0.50 (0.32–0.71)
1.00 (1.00)

0.40 ± 0.50 (0.18–0.63)
0.00 (1.00)

0.448

Ambulation

0.47 ± 0.50 (0.30–0.59)
0.00 (1.00)

0.44 ± 0.50 (0.25–0.64)
0.00 (1.00)

0.45 ± 0.50 (0.22–0.68
0.00 (1.00)

0.965

Illness

0.43 ± 0.50 (0.29–0.57)
0.00 (1.00)

0.44 ± 0.50 (0.25–0.64)
0.00 (1.00)

0.40 ± 0.50 (0.18–0.63)
0.00 (1.00)

0.782

Loss of weight

0.54 ± 0.50 (0.41–0.69)
1.00 (1.00)

0.51 ± 0.50 (0.32–0.71)
1.00 (1.00)

0.59 ± 0.50 (0.36–0.81)
1.00 (1.00)

0.604

TOTAL Frailty
Scale

2.49 ± 1.50 (2.08–2.91)
3.00 (3.00)

2.51 ± 1.45 (1.96–3.07)
3.00 (2.00)

2.45 ± 1.59 (1.74–3.16)
2.50 (3.00)

0.892

CI, Confidence Interval; IR: interquartile range. Mann–Whitney U tests were used. In all the analyses, p < 0.05 (with
a 95% confidence interval) was considered statistically significant.

Table 3. Comparisons of the Edmonton Frail Scale scores between males and females.
Edmonton Frail
Scale Domains

Total Group
n = 52
Mean ± SD (95%CI)
Median (IR)

Female
n = 26
Mean ± SD (95%CI)
Median (IR)

Male
n = 26
Mean ± SD (95%CI)
Median (IR)

p Value

Cognition

0.78 ± 0.64 (0.60–0.96)
1.00 (1.00)

0.79 ± 0.61 (0.55–1.02)
1.00 (1.00)

0.77 ± 0.68 (0.46–1.07)
1.00 (1.00)

0.865

General health
status 2A

0.66 ± 0.52 (0.49–0.84)
1.00 (1.00)

0.65 ± 0.61 (0.42–0.88)
1.00 (1.00)

0.68 ± 0.64 (0.39–0.96)
1.00 (1.00)

0.907

General health
status 2B

0.82 ± 0.88 (0.57–1.97)
1.00 (1.00)

0.79 ± 0.86 (0.46–1.12)
1.00 (1.00)

0.86 ± 0.94 (0.44–1.28
1.00 (1.00)

0.845

Functional
independence

0.60 ± 0.85 (0.36–0.84)
1.00 (1.00)

0.58 ± 0.82 (0.27–0.89)
0.00 (1.00)

0.53 ± 0.90 (0.23–1.03)
0.00 (1.00)

0.923

Social support

0.49 ± 0.57 (0.32–0.65)
0.00 (1.00)

0.51 ± 0.57 (0.29–0.73)
0.00 (1.00)

0.45 ± 0.59 (0.19–0.71)
0.00 (1.00)

0.648

Medication use 5A

0.60 ± 0.49 (0.46–0.74)
1.00 (1.00)

0.58 ± 0.50 (0.39–0.77)
1.00 (1.00)

0.53 ± 0.49 (0.41–0.85
1.00 (1.00)

0.719

Medication use 5 B

0.54 ± 0.50 (0.41–0.69)
1.00 (1.00)

0.58 ± 0.50 (0.32–0.71)
1.00 (1.00)

0.50 ± 0.51 (0.27–0.72)
0.50 (1.00)

0.544

Nutrition

0.66 ± 0.47 (0.53–0.80)
1.00 (1.00)

0.65 ± 0.49 (0.47–0.83)
1.00 (1.00)

0.68 ± 0.47 (0.47–0.89)
1.00 (1.00)

0.843

Mood

0.54 ± 0.50 (0.4–0.69)
1.00 (1.00)

0.62 ± 0.49 (0.43–0.80)
1.00 (1.00)

0.45 ± 0.50 (0.22–0.68)
0.00 (1.00)

0.242

Continence

0.39 ± 0.49 (0.25–0.53)
0.00 (1.00)

0.44 ± 0.50 (0.25–0.64)
0.00 (1.00)

0.31 ± 0.47 (0.10–0.52)
0.00 (1.00)

0.351

Functional
performance

1.05 ± 0.64 (0.87–1.24)
1.00 (0.00)

1.13 ± 0.58 (0.91–1.35)
1.00 (0.50

0.95 ± 0.72 (0.53–1.27)
1.00 (1.25)

0.332

Total Edmonton
Frail Scale

6.969 ± 4.57 (5.67–8.24)
6.00 (7.00)

7.27 ± 4.30 (5.63–8.91)
7.00 (6.00)

6.54 ± 4.97 (4.34–8.75)
5.50 (6.50)

0.457

CI, Confidence Interval; IR: interquartile range. Mann–Whitney U tests were used. In all the analyses, p < 0.05 (with
a 95% confidence interval) was considered statistically significant.

Table 4 shows a good correlation between items of both tests, except for the subscale nutrition
(p = 0.490).
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Table 4. Spearman’s correlations between the 5-Frailty scale and Edmonton Frail Scale score domains
and totals.
Edmonton Frail
Scale Domains

Fatigue
r (p)

Resistance
r (p)

Ambulation
r (p)

Illness
r (p)

Loss of
Weight r (p)

TOTAL
Frailty Scale
r (p)

Cognition

0.428
(<0.001)

0.369 (0.002)

0.513
(<0.001)

0.386
(00.001)

0.498
(<0.001)

0.773
(<0.001)

General health
status 2A

0.232 (0.059)

0.174 (0.160)

0.608
(<0.001)

0.576
(<0.001)

0.623
(<0.001)

0.750
(<0.001)

General health
status 2B

0.269 (0.028)

0.194 (0.116)

0.641
(<0.001)

0.562
(<0.001)

0.624
(<0.001)

0.780
(<0.001)

Functional
independence

0.295 (0.015)

0.131 (0.290)

0.497
(<0.001)

0.276 (0.024)

0.383
(00.001)

0.481
(<0.001)

Social support

0.259 (0.034)

0.107 (0.390)

0.521
(<0.001)

0.334 (0.006)

0.409 (0.001)

0.510
(<0.001)

Medication use 5A

0.401 (0.401)

0.115 (0.352)

0.627
(00.401)

0.006
(<0.001)

0.417
(<0.001)

0.683
(<0.001)

Medication use 5
B

0.069 (0.579)

0.152 (0.220)

0.579
(00.579)

0.621
(<0.001)

0.379 (0.002)

0.620
(<0.001)

Nutrition

−0.097
(0.438)

–0.080
(0.518)

0.282 (0.021)

0.326 (0.007)

0.299 (0.014)

0.324
(<0.001)

Mood

0.066 (0.594)

0.075 (0.548)

0.111 (0.369)

−0.158
(0.201)

0.067 (0.590)

0.066 (0.490)

Continence

0.078 (0.529)

0.302 (0.013)

0.571
(<0.001)

0.452
(<0.001)

0.469
(<0.001)

0.575
(<0.001)

Functional
performance

0.492
(<0.001)

0.434
(<00.001)

0.076 (0.542)

−0.136
(0.271)

0.149 (0.228)

0.446
(<0.001)

Total Edmonton
Frail Scale

0.329 (0.006)

0.276 (0.024)

0.624
(<0.001)

0.443
(<0.001)

0.582
(<0.001)

0.842
(<0.001)

Spearman correlation coefficients (r) and p-values were applied. In all the analyses, p < 0.05 (with a 95% confidence
interval) was considered statistically significant.

4. Discussion
This investigation aimed to compare the frailty degree differences between males and females
with foot pain from moderate to severe using the 5-Frailty Scale and EFS. Indeed, frailty did not
show statistically significant differences between the sexes. Although the total frailty score Spearman
correlation was significant in Table 4, it is worthy to note that the correlation was modest, even when
comparing domains, which were expected to correlate with functional independence and performance
from the EFS and with resistance and ambulation from the 5-Frailty scale.
Both scales are correlated, which confers concurrent validity of each subscale to recent studies and
sustains the application of the 5-Frailty score as an acceptable measurement related to frailty aspects
such as ambulation, illness, or loss of weight. This aspect can be considered as an advantage with
respect to other frailty scales adapted to Spanish to evaluate specific frailty aspects, like the Frailty
Trait Scale (FTS) [24].
Moreover, the results from this study are different from those obtained by other researchers in
functional performance related to foot pain [25,26]. Our results did not show statistically significant
differences related to foot pain [5,8]. These findings are different, with similar research reported on
subjects with foot pain [1], as well as with foot pain [27] as measured by employing the visual analogic
scale (VAS) to determine the sex differences in healthy subjects with foot problems.
There was a statistically significant correlation in the total score and most of the subscales of the
5-Frailty scale compared with the EFS, except for Mood (p > 0.05).
Furthermore, prior studies have identified females who suffered from fibromyalgia and had
developed foot problems as a consequence had an increased frailty degree [28].
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Future studies should incorporate all other foot risk factors related with frailty syndrome. Despite
the fact that the EFS has determined the frailty score [29,30].
Several limitations of this research should be taken into account. A population from different
territories may be useful to ameliorate the strength of this research.
This research has only determined if foot pain can influence a greater degree of frailty by sex and
we found that foot pain does not affect the frailty by sex.
Although ambulation and functional performance and risk of fall are very common in frail
people [2,4], this research should also be developed for other population groups to determine the
degree of frailty, for example, in widows who usually have higher frailty scores due to psychosocial
aspects [29,31,32].
Furthermore, selective sampling can cause bias; for this reason, randomized sampling should be
considered in future studies.
Ultimately, the correlation impact between the different foot disorders, including several genetics
and acquired or traumatic alterations and chronic illness, was not studied in our research because the
studied population was not suitably adjusted to develop these comparisons. The researchers therefore
suggest that future research should be conducted considering different foot pathologies.
5. Conclusions
Foot pain above 5 points, i.e., from moderate to severe, does not affect the fragility more in one
sex than another. Further research is needed considering different foot pathologies.
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Abstract: Background: In order to explore the possible association between chronotype and
risk of medication errors and chronotype in Italian midwives, we conducted a web-based
survey. The questionnaire comprised three main components: (1) demographic information,
previous working experience, actual working schedule; (2) individual chronotype, either calculated
by Morningness–Eveningness Questionnaire (MEQ); (3) self-perception of risk of medication error.
Results: Midwives (n = 401) responded “yes, at least once” to the question dealing with self-perception
of risk of medication error in 48.1% of cases. Cluster analysis showed that perception of risk of
medication errors was associated with class of age 31–35 years, shift work schedule, working experience
6–10 years, and Intermediate-type MEQ score. Conclusions: Perception of the risk of medication
errors is present in near one out of two midwives in Italy. In particular, younger midwives with lower
working experience, engaged in shift work, and belonging to an Intermediate chronotype, seem to be
at higher risk of potential medication error. Since early morning hours seem to represent highest
risk frame for female healthcare workers, shift work is not always aligned with individual circadian
preference. Assessment of chronotype could represent a method to identify healthcare personnel at
higher risk of circadian disruption.
Keywords: circadian rhythm; chronotype; midwives; Morningness–Eveningness Questionnaire
(MEQ); near misses; nurses; rhythms desynchronization; risk of medication errors; shift work; sleep

1. Introduction
Chronobiology is a biomedical discipline devoted to the study of biological rhythms. Biological
rhythms exist at any level of living organisms and, according to their cycle length, are classified into:
(a) circadian rhythms (from the Latin circa-dies, characterized by a period of ~24 h), (b) ultradian rhythms
(period <24 h), and c) infradian rhythms (period >24 h) [1]. Circadian rhythms are the most commonly
and widely studied biological rhythms, but they are not strictly the same in all persons, since an
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individual circadian preference (the so-called chronotype) closely linked to biological and psychological
variables, exists. Horne & Ostberg first spoke of possible individual differences in circadian attitudes,
the so-called chronotype [2]. By means of a simple a self-assessment Morningness–Eveningness
Questionnaire (MEQ), they identified Morning-types (M-type, more active early in the day),
Evening-types (E-type, more active later in the day), and neither type or Intermediate (I-type).
As for chronotype distribution, data based on human population in the temperate region seem to show
a Gaussian curve, with 10% M-type, 10% E-type, and 80% I-type [3]. Moreover, differences by sex and
age exist as well, with men on average more evening-oriented than women, although these differences
reduce with time [3]. In fact, young women are more morning-oriented than young men, but older
women are less morning-oriented than older men [4].
Chronotype. A growing body of research indicates that evening chronotype may be associated
with a series of unfavourable conditions. A review from our group analysed the available literature to
evaluate the relationships between chronotype, gender, and different aspects of health, such as general
health and metabolism, psychological health, and sleep and sleep-related problems (Table 1) [5,6].
As a general rule, M-types cope better with the synchrony effect than E-types and are able to adapt to
unfavourable circumstances. At suboptimal times, M-types solved the analogy detection task faster,
with the same accuracy and without the investment of more cognitive resources. They also showed
greater alertness and wakefulness. At optimal times of day, M-types had more cognitive resources
available to allocate in the case of more demanding conditions. E-types appear less able to adapt to
suboptimal times, because they have to deal with social jetlag and decreased self-control [7]. In fact,
a recent systematic review reported that female nurses with an evening-oriented preference suffer
more problems of insomnia, sleepiness, fatigue, and anxiety [8].
Table 1. Association between chronotype and main health issues [Fabbian 2016] (Symbols: ↑ Increased;
↓ Decreased).
Main Health Issues

General and cardiovascular health

Psychological &
psychopathological issues

Sleep & sleep-related issues

Chronotype

Main Findings

Evening-type

Unhealthy diet
↓ Physical activity
↑ Smoking
Metabolic syndrome
Diabetes mellitus

Evening-type

↑ Common mental disorders
↑ Depression symptoms
↑ Anxiety symptoms
Nightmares
Risk-taking behaviour

Morning-type

↑ Health-related quality of life

Evening-type

Later bedtime and wake-up
↓ Sleep duration
↓ Sleep quality
↓ Sleep quantity
↓ Sleep efficiency

Shift work. Circadian rhythms are entrained by the light/dark alternation and a series of
desynchronizing factors, such as exposure to light at night, jetlag, shift work, and daylight saving
time, play a crucial role in disrupting the individual organization of circadian rhythms. Among these
desynchronizing factors, shift work certainly plays crucial role, due to the wide dissemination of
social request for activities warranting 24/hours/seven days a week assistance [9]. According to
data from the Italian Institute of Statistics (ISTAT) survey “Working time organization: the role
of atypical work schedules”, shift working involves about one worker of five in Italy (20.4%).
By disaggregating according to industry, social services (which includes education, health and
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social services, public administration) show the highest figures (26.8%), followed by manufacturing
(21.9%) and trade services, including commerce, transport, and communications (21.7%). More men
than women work with shifts (respectively 21.7% and 18.4%, respectively), due mainly to shift
schemes which imply night work [10]. Different disorders have been associated with shift work,
with stress and sleep disorders as the most frequent ones. For example, when comparing nurses
and firefighters with day workers, sleep disturbances were more frequent in shift workers than day
workers [11]. Moreover, different cardio-metabolic indices, including higher waist circumference,
body mass index, fasting glucose, blood pressure, and cardio-metabolic risk score have been described
in night workers [12], who also showed almost three times higher association with abdominal obesity
independent of age and gender than day shift workers [13].
Errors. Medications errors (MEs) represent a major concern of healthcare systems worldwide,
and near misses represent the most reported incidents (69.3%) [14]. According to the World Health
Organization, near miss is defined as “an error that has the potential to cause an adverse event
(patient harm) but fails to do so because it is intercepted” [15]. Although inadequate staffing levels,
workload, and working in haste have been called the most frequent causes of increased risk for
omissions and other types of error and for patient harm [16], circadian misalignment, in addition to a
series of health problems in shift workers secondary to the sleep deprivation, e.g., daytime sleepiness,
i.e., the difficulty maintaining wakefulness and alertness during normal waking hours [17–20],
can represent a crucial favouring factor for lack of performance and any kind of errors. Attentional
networks are sensitive to sleep deprivation and increased time awake, and sleep duration variability
appeared to moderate the association between sleep duration with overall reaction time and alerting
scores [21]. Nurses’ sleep quality, immediately prior to a working 12-h shift, was shown to be more
predictive of error than sleep quantity [22] and functional magnetic resonance imaging (fMRI) studies
showed that task performance in nonoptimal times of the day may result in cognitive impairments
leading to increased error rates and slower reaction times [23]. Moreover, sleep deprivation represents
a further source of risk, not limited to the short term. In hospital shift workers, being screened
positive for a sleep disorder was associated with 83% increased incidence of adverse safety outcomes
in the following six months, such as motor vehicle crashes, near-miss crashes, occupational exposures,
and medical errors [24].
Health professionals. Recent data from Canada, with reference to the year 2011, show that
approximately 1.8 million Canadians (12% of the working population), were exposed to night shift
work, and 45% were female. By occupation, professional occupations in health ranked second place
(35% of workers), following occupations in protective services (37%) [25]. However, despite these
numbers, and even if nurses and midwives make up almost 50% of the global healthcare shift working
workforce, much of the research addressed to the shift work area used men [26]. Female nurses
working in rotating night shift were found to have significantly lower mean scores in job satisfaction,
sleep, and psychological well-being as compared to day shift workers [27] and even impaired
sexual self-efficacy and sexual quality of life [28]. There is an extreme paucity of studies conducted
on midwives, although they play an important role in medical care: a systematic review of
sleep-related/fatigue-management including more than 8600 participants, 89% females, did not
find studies conducted in midwives [29]. In the same year, a survey study by the American College of
Nurse-Midwives Sleep and Safety Taskforce, conducted on more than 4350 certified nurse-midwives
and midwives to identify sleepiness, found that midwives working shifts >12 h had higher rates of
excessive daytime sleepiness compared with those who worked shifts of ≤12 h [30].
Based on these premises, the aim of this study was to evaluate the possible association between
chronotype, shift work, and risk of medication errors in midwives, inviting a representative sample
of these health care professionals by means of a web survey. Social media, in fact, has increased the
popularity since it represents a convenient method for communicating on the Web, for recruiting
participants for health research, and for conducting survey studies by questionnaires [31,32].
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2. Materials and Methods
2.1. Sample
A sample of Italian midwives willing to participate in the survey were invited through the most
frequently used social media, i.e., Facebook and Instagram, to complete a questionnaire. We chose
this extremely smart method in order to maximize the final sample size and the willingness to fill a
self-administered web survey allowed us to obtain the informed consent to take part in the survey,
Thus, participation was voluntary and confidential.
Midwifes were reached through social media, and those willing to fill the questionnaire were
enrolled. In this case, they were told that their personal data would not have been recorded in any
way; however, we asked them to declare their job activity, and we trusted health care professionals
declaring to be midwifes at the time of starting the questionnaire. We could not analyse any other
data nor the reason for refusing or agreeing to participate. All cases of incomplete questionnaire were
excluded from the analysis.
The survey was built on Google Forms, and sent to Italian midwifes. Data was collected starting
from 14 June 2019 to 31 August 2019. The statistical power of the sample to obtain statistically
significant results was determined by a freely available on-line web platform. The authors considered
the appropriate sample size for an adequate study power considering a confidence level of 99% and a
confidence interval of 5% on a total of about 21,000 midwifes working in Italy. The analysis computed
a representative sample size of 377 midwifes. The confidence interval also called margin of error is the
plus-or-minus figure usually reported in opinion poll results, whilst the confidence level suggests the
level of security in excluding wrong answers.
2.2. Instruments and Procedures
The questionnaire consisted of a cover page (describing the purpose of the study, as well the
methods to ensure anonymity and voluntary participation), and three special sections, including several
different items each. In particular, the special sections dealt with:
A.
B.

C.

demography, actual working schedule, and working experience information;
the Morningness–Eveningness Questionnaire (MEQ), consisting of 19 questions about personal
daily sleep-wake habits and the times of day of preference of certain activities, with assigned
points from 0 to 5, giving a possible overall score ranging from 16 to 86. Five categories
can be identified: definitely E-type (16–30), moderately E-type (31–41), neither type or I-type
(42–58), moderately M-type (59–69), and definitely M-type (70–86). For ease of interpretation,
we considered moderately E-type as E-type (16–41 points) and moderately M-type as M-type
(59–86 points). Thus, we had three final subgroups: E-types, I-types, and M-types.
a perception of risk of medication errors survey, based on the “seven rights” (7R) rule of
medication administration (right medication, right client, right dose, right time, right route,
right reason, and right documentation) [33]. As for risk evaluation, we chose “near misses”,
i.e., accidents that do not cause the patient harm [34], since they represent the majority of
medication errors [14]. The perception of risk of medication errors was evaluated on the basis of
the following questions:
-

Based on the 7R rule, during the last shift, how many times did you (or any of your
colleagues) run the risk of making a medication error?
Why medication error was about to occur?

2.3. Statistical Analysis
For statistical analysis, first a descriptive analysis was performed, including results derived
from either MEQ calculated score and personal self-perceived chronotype. The sample was classified
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according to the self-perception of risk of medication errors, and subgroups by age, working schedule,
years of working experience, and chronotype were then compared. Second, a logistic regression
analysis was done, considering the self-perception of risk of medication errors as the dependent
variable and all the other parameters as the independent ones. Third, a cluster analysis was performed,
to determine the phenotype of health care professionals exposed to risk of medication errors based on
demography, type of work, and chronotype. IBM Statistical Package for Social Science (SPSS 13.0 for
Windows, SPSS Inc., Chicago, IL, USA) was utilized.
3. Results
3.1. Participants
The final sample included 401 Italian midwives (98.8% women), and the main characteristics are
summarized in Table 2.
Table 2. Characteristics of the whole population of midwifes.
Number of Participants (n)

401

Female (n (%))
Mean age (years)
age 23–30 years (n (%))
age 31–35 years (n (%))
age 36–40 years (n (%))
age 41–45 years (n (%))
age 46–50 years (n (%))
age 51–55 years (n (%))
age 56–60 years (n (%))
University degree (n (%))
High school degree (n (%))
Shift work schedule (n (%))
Mean working experience (years)

396 (98.8)
38.5 ± 10.1
102 (25.5)
81 (20.0)
79 (19.8)
37 (9.2)
37 (9.2)
30 (7.5)
35 (8.8)
32 (8)
369 (92)
293 (73)
11.7 ± 8.9

3.2. Chronotype
As for individual chronotype (MEQ score) and age, subgroups were represented as follows:
age 23–30 years: 52 ± 8.3; age 31–35 years: 56 ± 8.2; age 36–40 years: 58.2 ± 7.6; age 4–45 years:
58.7 ± 9.2; age 46–50 years: 60.5 ± 8.3; age 51–55 years: 60.4 ± 8; age 56–60 years: 58.5 ± 8.2 (p < 0.001).
As for individual chronotype (self-perceived), subgroups were represented as follows:
M-type n = 115 (28.7%), I-type n = 245 (61%), E-type: n = 41 (10.2%). Mean MEQ score in groups who
perceived M-type, I-type, and E-type was 64.8 ± 5.1, 54.2 ± 5.1, and 44.7 ± 7.1, respectively (p < 0.001).
As for individual chronotype (MEQ calculated score), subgroups were represented as follows:
definite M-type: n = 25 (6.3%); moderately M-type: n = 156 (39%); I-type: n = 202 (50.3%);
moderately E-type: n = 16 (4%); definite E-type: n= 2 (0.4%).
Figure 1 reports the distribution of groups by self-perceived and calculated chronotype. For ease
of comparison, the MEQ calculated score was reported considering moderately E-type plus definite
E-type as E-type and moderately M-type plus definite M-type as M-type.
3.3. Perception of Risk of Medication Errors
As for perception of risk of medication errors, subjects with response “no, never” were 208
(51.9%), and subjects with response “yes, at least once” were 193 (48.1%). The MEQ score did not
show significant differences between the two groups (56.7 ± 8.4 vs. 56.5 ± 8.9, p = NS). No differences
between the two groups were found for subgroups by class of age, working shift, years of working
experience, and chronotype either.
Logistic regression analysis did not show any independent association with perception of risk
of medication errors, whereas cluster analysis showed that perception of risk of medication errors
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was associated with class of age 31–35 years, shift work schedule, working experience 6–10 years,
and I-type MEQ score. No perception of risk of medication errors was associated with age 46–50 years,
daytime
working,
working
experience
21–25 years, or M-type MEQ score (Figure 2).
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3.3. Perception of Risk of Medication Errors
As for perception of risk of medication errors, subjects with response “no, never” were 208
(51.9%), and subjects with response “yes, at least once” were 193 (48.1%). The MEQ score did not
show significant differences between the two groups (56.7 ± 8.4 vs. 56.5 ± 8.9, p = NS). No differences
between the two groups were found for subgroups by class of age, working shift, years of working
experience, and chronotype either.
Logistic regression analysis did not show any independent association with perception of risk
of medication errors, whereas cluster analysis showed that perception of risk of medication errors
was associated with class of age 31–35 years, shift work schedule, working experience 6–10 years,
and I-type MEQ score. No perception of risk of medication errors was associated with age 46–50
years, daytime working, working experience 21–25 years, or M-type MEQ score (Figure 2).
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4. Discussion
The results of this study, addressed to investigate the possible relationship between chronotype
and risk of medication errors in midwives, showed that the risk of medication errors was associated
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4. Discussion
The results of this study, addressed to investigate the possible relationship between chronotype
and risk of medication errors in midwives, showed that the risk of medication errors was associated
with younger age, shift work, relatively low working experience, and being an Intermediate
chronotype. This is the first report on the association of shift work and risk medical errors in
midwives. A recent multicentre Chinese study showed that sleep quality, social support, job satisfaction,
occupational injuries, adverse life events, frequency of irregular meals, and employment type were
statistically significant factors influencing fatigue among midwives [35]. We found that younger
persons, with reduced working experiences, were more likely to report an increased risk of error. It is
possible that experience may help in attenuating the decrease in performance during night shift.
Errors. Medication error incidents are more likely to be reported in the morning shift [14,36],
but it is common practice that morning therapy is prearranged by the night nursing crew at the end
of their shift. Rhythm desynchronization exhibits also gender-specific differences [37], and studies
on the circadian and sleep-wake-dependent regulation of cognition in a forced desynchronization
protocol showed that accuracy exhibited the largest sex difference in circadian modulation, with the
worse performance in women in the early morning hours (at around 6 a.m.) [38]. Even risk taking,
a complex form of decision-making that involves calculated assessments of potential costs and rewards,
may play a role in the determination of errors. Both gender-specific and chronotype differences exist,
since males report higher propensity for risk-taking, in particular E-types. However, although there
is no significant difference in risk propensity or risk-taking behaviour across chronotypes in males,
E-type females significantly report and take more risk than other chronotypes [39].
Chronotype. Chronotype is also strongly implicated in performance tasks, also making reference to
the so-called “synchrony effects”, i.e., superior performance at optimal and inferior performance at
suboptimal times of day. A study aimed at evaluating the effect of individual differences in chronotype
on performance task, evaluated a sample of M-type and E-type women during a driving session in
morning (8 a.m.) and evening (8 p.m.). A vigilance decrement was found when E-type participants
drove at their nonoptimal time of day (morning session). In contrast, driving performance in the
M-type group remained stable over time on task and was not affected by time of day [40]. By contrast,
studies on subjects tested for mean reaction times, error rates, and efficiency of three attentional
networks (alerting, orienting, and executive control/conflict) at two time points (time 1 or baseline at 8
a.m.; time 2, after 18-h sustained wakefulness at 2 a.m.), showed that E-types participants outperformed
M-types on incongruent time, i.e., deep night [21]. On one hand, negative effects of sleep impairments
seem to be confirmed to affect more E-types than other chronotypes. An Australian online survey study
conducted on paramedics (age 39 ± 12 years; 54% women; 85% rotating shift-workers; 57% I-types, 32%
M-types, 11% E-types), showed significantly higher depression scores, anxiety, poorer sleep quality,
and reduced general well-being in the E-types, compared with M-types [41]. Our study identifies
Intermediate-type as the group at higher risk of error. On one hand, this result is contradictory with
respect to the available literature. On the other, this result, if confirmed, is extremely interesting since
Intermediate chronotype represents the most frequent circadian preference and not only in our sample.
Thus, the finding that younger midwives, with relatively limited working experience, and even with
chronotype extremes, are exposed to higher risk of error during their night shift, raises serious concern.
Limitations. We are aware of several limitations to this study: (a) cross-sectional design, based on
data collected through a web survey, therefore the sample could be sized only by social media users
only; (b) the MEQ score, even if used in the majority of studies for assessing morningness–eveningness
preference, does not categorized for different ages [42]; (c) to evaluate the risk of medication error,
we considered the general definition of near misses. Although it is largely the most frequent incident
reported, we did not differentiate between near misses and no harm incidents [43]; (d) individual
perception of the risk of medication errors is not a validated item yet; (e) logistic regression analysis
did not identify independent factors; (f) we could not evaluate any gender effect, as most of the sample
were women, as usually occurs for studies on nurses and midwives. However, there are also some
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positive aspects: (a) the web survey method warranted speed, and even in a short timeframe all
different classes of age were represented; (b) we found that perception of chronotype was different
from the effective profile identified by a well-validated score. This concept could help for future studies
and also for practical applications since when workers (health care personnel in particular) ask for
health measures, they very often make reference to personal perception.
Coping strategies. Midwifery and nursing are acknowledged as stressful occupations, and the
negative impact of high stress levels often requires coping strategies. Of these, the eleven most used
have been identified via interview material: drinking alcohol, smoking, using the staff social club,
using social networking websites, exercising, family activities, home-based activities, outdoor activities,
avoiding people, displacement, and sleep [44]. Unfortunately, it is evident that some of these coping
strategies are unhealthy and extremely concerning. Moreover, due to the stress burden, absenteeism
is becoming a significant global problem, and taking a “mental health day” as sickness absence is a
common phenomenon, taken by more than one half of nurses and midwives, according to an online
cross-sectional survey in Australia [45].
5. Conclusions
With this study, we found that younger midwives, with lower working experience, engaged in shift
work and belonging to an Intermediate chronotype, seem to be at higher risk of potential medication
error. At least to the best of our knowledge, this is the first web survey study addressed to the relationship
between chronotype, shift work, and perceived risk of medication error in midwives. Since morning
hours seem to represent highest risk frame for female healthcare workers and shift work is not always
aligned with individual circadian preference, our preliminary reports could stimulate further specific
research aimed to practical applications. For example, assessment of individual chronotype and sleep
attitude in healthcare personnel, by means of validated questionnaires, just previously suggested in
terms of prevention of metabolic diseases [46], could provide easy and inexpensive method to identify
subjects at potential higher risk of circadian disruption. Again, possible countermeasures, such as
time-scheduled naps during night-shifts, have been positively tested on female nurses, who showed
significantly greater increments in performance between 3:00 and 7:00 a.m. on nap versus no-nap
nights [47]. Last but not least, attention to shift work consequences, together with specific training
programs, could help to reduce medication errors and improve patients’ safety [48].
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Abstract: Clinical practices are key environments for skill acquisition during the education of nursing
students, where it is important to encourage reflective learning. This study sought to explore
the experience of final year nursing students during their clinical placement in emergency and
intensive care units and to identify whether differences exist between female and male students.
Using qualitative methodology, a documentary analysis of 28 reflective learning journals was carried
out at a public university in Northern Spain. Four themes were identified: “an intense emotional
experience”, “the importance of attitudes over and above techniques”, “identifying with nurses
who dominate their environment and are close to the patient in complex and dehumanized units”
and “how to improve care in critically ill patients and how to support their families”. The female
students displayed a more emotional and reflective experience, with a strong focus on patient care,
whereas male students identified more with individual aspects of learning and the organization
and quality of the units. Both male and female students experienced intense emotions, improved
their learning in complex environments and acquired attitudes linked to the humanization of care.
However, the experience of these clinical rotations was different between female and male students.
Keywords: clinical placements; emergency hospital service; intensive care units; nursing care;
nursing education research; nursing students; nursing

1. Introduction
During undergraduate nursing studies, the acquisition of competencies, in a broad sense,
is essential. In addition to theoretical and practical learning and the development of nursing
attitudes, it is important to establish transversal competencies, such as leadership, communication,
or interpersonal skills, as well as competencies for adequate personal and professional development.
To achieve these transversal competencies, it is important to encourage reflection [1].
Clinical practices are an essential element of learning for nursing students [2,3], as they enable the
application of theoretical knowledge in a real environment, the training of technical skills through
interaction with patients and health workers and the development of nursing attitudes [4]. In addition,
this is an ideal opportunity for students to reflect on their learning. Emergency departments and
intensive care units (ICU) are clinical environments that encourage competence development; however,
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they also pose a challenge for students and teachers. These units are very complex, with high pressure to
care for serious patients, which can negatively influence the students’ experience [5]. Careful planning,
with guidance and follow-up by an instructor, are central elements in their development [6].
2. Background
Significant learning is not possible without reflection [7]. The reflective analysis of lived experiences
or problems faced during professional practice can serve as a stimulus for learning [8]. A reflective
attitude can be even more useful than technical mastery when dealing with changing situations in
professional practice. During nursing training, reflective learning can take place through a reflective
learning journal (RLJ). The RLJ is a written document in which students carefully analyze their
thoughts, actions or interactions with others over a period of time [3,7]. Several studies have
documented the usefulness of RLJs in enhancing the learning experience during clinical practice [9–11],
stimulating professional development [12] and even personal development in the process of becoming
a nurse [13–15]. In this way, RLJ can be used as an additional tool for teachers to assess students’
acquisition of nursing competencies during clinical education but also to learn about students’ personal
experiences, including their coping strategies, thoughts, emotions and feelings [4,7,13].
Addressing emotions during clinical practice is very important [3,10,13]. When students are asked
to keep an RLJ, they are voicing emotions experienced during clinical placements that are usually
relegated to the context of individual students [10]. In addition, writing and reflecting on their feelings
and emotions can also be therapeutic for students, since it allows them to stop and externalize their
experiences [9,16], which increases their confidence in their ability to face future difficulties [13,17] and
increases their capacity to empathize with patients and their families [18,19].
In addition, RLJs provide a “snapshot” of the daily reality on the clinical level (e.g., characteristics
of services, type of patients, quality of nursing care, etc.) and the teaching process (e.g., student–nurse
interaction, clinical practice schedules, etc.). Knowing the day to day life of emergency department
and ICU from the perspective of students can be an enriching way to identify areas of improvement in
these two nursing dimensions: clinical practice and teaching activity.
There is some prior research on the experience of students during the first year of clinical practice
training [2,3,17,19,20]; however, there are fewer approaches to the experience of clinical placements in
senior year students and in complex care settings, even though these may be more representative of how
students will cope with the impending start of their professional development. In addition, we were
unable to find any papers that compared clinical practice experiences by gender. Only a few studies
include the student’s gender in the verbatim, without establishing a comparative analysis [9]. This is
relevant because previous research has documented differences between male and female nursing
students in relation to professional values [21], personal values [22], career choice and post-graduation
outcomes [23]. In addition, socially constructed traditional gender norms can determine expected
behaviors and attitudes in both male and female students in the context of a traditionally female
profession [24]. During clinical practice, and through the RLJ, it is possible to observe whether there are
differences in the preference or rejection of some activities based on gender—for example, whether men
feel more attracted to management and coordination aspects or whether women identify more with
the humanization of care, empathy with patients, etc., both of which are situations that are dictated by
gender roles.
The aim of our study was to explore the experience of final year nursing students during their
clinical practices in emergency department and ICU and to examine how this experience is interpreted
by both female and male students.
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3. Materials and Methods
3.1. Design
A qualitative study using documentary analysis of RLJs written by nursing students in their
senior year during their clinical practices.
3.2. Participants and Setting
In Spain, the Degree in Nursing is a four-year university degree with 240 credits (in accordance with
the European Credit Transfer and Accumulation System, ECTS). During the final year, students at the
University of Oviedo (Spain) take a specific course on clinical practices in the emergency department
and ICU (12 ECTS credits). All students must perform at least two clinical rotations, one in the
emergency department and another in ICU, to complete 230 h of training. In addition, students must
submit a clinical case study and an RLJ of the subject, which accounts for 10% of the final grade.
During the 2017/2018 academic year, 78 students studied this course at the University of Oviedo (Spain).
Twenty-eight RLJs were selected from the students (15 from women and 13 from men) who obtained
the highest grades in the January 2018 evaluation.
Clinical practices took place in the emergency department and ICU of six public hospitals.
The center where the largest number of students performed clinical practices (n = 20) was a level 3
public university hospital (1000 beds), where around 300 patients are seen daily in the emergency
department and which has 75 ICU boxes. The remaining hospitals that received students were level 2
(<500 beds).
3.3. Research Team
The research team consisted of five nurses (four women and one man) from the University of
Oviedo. The principal investigator had two years’ experience in critical care. She was a doctor,
associate professor in nursing and the head of the clinical practicum subject. Three of the nurses had
professional experience in emergency department and ICU and teaching experience in the Degree of
Nursing. One researcher was also the teacher of the “Research in Nursing” subject at the University of
Oviedo. The students knew the researchers through their participation in other subjects during the
nursing degree.
3.4. Instruments
In this course, students are required to complete a compulsory portfolio on clinical practices.
The portfolio consists of two sections. The first was a descriptive section with administrative and clinical
data on the clinical practices, including data on the hospital and the practice unit, type of pathologies
and nursing activities performed. The second was a reflective part (RLJ) on the contributions of the
placements to their learning, on the level of satisfaction with the clinical practicum and suggestions for
improvement. Specifically, students are strongly required to reflect on the following competencies
achieved in three areas (knowledge, skills and attitude): (1) providing nursing care to critically ill
patients; (2) correctly performing the most common techniques in emergency department and ICU;
(3) respecting ethical values related to privacy, confidentiality and respect for patients; (4) meeting the
information and communication needs of patients and families. This is delivered by email at the end
of students’ clinical practice training in a text document of unlimited length. At the beginning of the
course, there is a two-hour face-to-face information session at the university on how to perform the
RLJ, emphasizing its reflective nature, which must be more than just a description of the activities
performed. Students were asked to engage in a reflective exercise concerning their daily actions [8]
and to only record in their RLJ those aspects that were most relevant. They were given instructions on
how to record each reflection, including the actions taken, the context, their emotions and how they
could improve. In addition, several examples were provided. They were also encouraged to reflect
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on how the same activity could be done differently depending on the unit and the nurse carrying it
out—for example, communication with a sedated patient.
3.5. Data Analysis
According to the methodology proposed by other authors [25,26], a three-phase content analysis
of the RLJs was carried out. In the first phase, the texts were prepared for analysis. Within each journal,
the sections “Identification of contributions to learning”, “Description of the competencies acquired
(knowledge, skills and attitudes)” and “Suggestions for improvement” were selected. In the second
phase, the information was organized and the actual content analysis was carried out [27]. The meaning
units identified in the reports were assigned codes. The codes were then grouped and gathered into
subcategories and categories. Finally, the main themes that summarized the students’ experience were
formulated. According to the format of the RLJ, a previous thematic category, “knowledge, skills and
attitudes competencies”, was used as a starting point; however, the remaining topics emerged after
the documentary analysis. In the third “reporting” phase, the results were presented. The complete
analysis process was presented (codes, subcategories, categories and themes) as well as the description
or storyline of the results.
The analyses were carried out without the use of software. The analyses were conducted
independently by two researchers and, after pooling the analyses, they were triangulated with the
participation of another researcher from the group.
3.6. Ethical Considerations
All students provided informed consent to the use of their journal for research purposes.
Each participant was assigned a code to maintain anonymity, which was identified using “W”
for women and “M” for men. Participation in this study had no influence on the grade assigned in
their evaluation since this investigation was initiated months after the students completed the course.
Our study was exempt from ethics committee approval, although it was conducted in accordance with
the ethical standards set out in the original Declaration of Helsinki and its subsequent amendments.
4. Results
4.1. Experience of Nursing Students in Emergency Department and Intensive Care Units
Overall, the student experience reflected in the RLJs was positive in terms of learning, although a
high emotional burden related to attendance at these units was noted. Most students perceived a high
degree of coordination in these units and the importance of nurse/medical collaboration.
During the analysis, four themes were identified from the students’ reflection on the competencies
(Figure 1). The first referred to the student’s feelings of undergoing “an intense emotional experience”
and the second referred to the skills and attitudes achieved “the importance of attitudes over and
above techniques.” The third theme was related to nursing professionals and some characteristics of
clinical practice units “to identify with nurses who dominate their environment and are close to the
patient in complex and dehumanized units”. Finally, the fourth theme referred to patients and their
families: “how to improve care for critically ill patients and support their families.”
4.1.1. Intense Emotional Experience
For all the students, these clinical placements involved intense emotions. Prior to the clinical
practices, negative emotions predominated, as the previous confrontation of female and male students
was characterized by fear, pressure, emotional block, etc. However, during the clinical training,
they experienced emotional ambivalence. Thus, they experienced positive feelings, especially linked
to the patient’s favorable evolution and identification with the nursing profession. Concurrently,
they also experienced negative emotions, associated with facing the care of patients in very serious
clinical situations and death, causing them to reflect on life (Table 1).
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Figure 1. Experience of nursing students in emergency department and ICU during clinical practices.
Figure 1. Experience of nursing students in emergency department and ICU during clinical practices.
Table 1. Main categories, sub-categories and codes about the theme “intense emotional experience”.

4.1.1. Intense Emotional Experience
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Fear of the unknown
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“These clinical practices have been a turning point in my career as I have been able to grow
as a person and as a future nursing professional.” W4
“In this clinical module I have shown myself how right I have been in choosing a profession
like this, how close one is to the patient and how much chance one has of, with very little,
improving the condition of the patient and his or her family.” M10
Both the female and male students showed progressive confidence as the clinical practicum
progressed, facing these with greater ease and feeling more satisfied if the patients progressed well.
Some acknowledged their difficulty in coping with death, either because of inexperience or
because they felt overwhelmed by the situation.
4.1.2. Importance of Attitudes over and above Techniques
The acquired competencies were articulated in three areas: knowledge, skills and attitudes (Table 2).
Table 2. Main categories, sub-categories and codes about the theme “importance of attitudes over and
above techniques”.
Main Codes

Sub-Categories

Identify situations of risk
Prioritizing by triage

How to act

New and specific knowledge
Distribution of work/tasks according to
professional profile
Integrating theoretical knowledge
Getting to know other cultures

Expanding knowledge

Performing new techniques
Specific techniques
Refinement of already known techniques
Care linked to infection prevention
Rapid action
Performing under pressure

Technical skills

Only one aspect of care
Relative importance
Observation

Emphasis on techniques

Responsibility
Autonomy
Confidentiality
Teamwork
Accepting errors
Adapting to a changing environment
Keeping calm
Humanizing care

Acquired attitudes

Empathy
Guaranteeing privacy
Paying attention to patient’s emotions
Importance of talking and listening
Respect

Regaining human values

Categories

Knowledge

Skills

Attitudes

In terms of theoretical knowledge, some categories common to both sexes were learning how to
handle critically ill patients or how to prioritize emergency care through triage. They also recognized
learning new and specific knowledge, required in these units.
Regarding the competencies linked to skills or abilities, all mentioned the handling of devices
and the refinement of new techniques as well as the improvement of other already known techniques.
They also learned to act quickly, adjusting to the urgency of the moment.
Attitude-related competencies were extensively analyzed as they constituted a very large section
within the RLJs. Two themes were appreciated: firstly, in relation to their personal experience as students
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where the acquired responsibility or autonomy stands out; secondly, almost all referred to learning
related to the humanization of care, based on respect for the patient, empathy and accompaniment.
“I have learned that many times there is no need to speak or, rather, “fill the silences” with
words, we should simply be there, giving company and human touch if necessary.” W12
“When the intubated patients were thirsty I would dip a gauze in water and place it between
their lips and they would thank me. I also, for example, put the radio on for a patient because
it’s quite tedious for everyone, I suppose, to be in bed all day without any entertainment.” M12
In addition, students mentioned acquiring cultural competencies in dealing with people with
social problems and patients from other countries/ethnicities.
“On the other hand, I have been in contact with people who are drug addicts as a result of a
serious social problem and with a major underlying mental illness.” W4
“Respecting the patients’ beliefs and cultures, always seeking their integration in the
hospital.” M7
4.1.3. Identifying with Nurses Who Dominate Their Environment and Are Close to the Patient in
Complex and Dehumanized Units
The perceptions of nursing professionals in the context of the emergency department and ICU are
presented in Table 3. All the students appreciated the warm welcome to the units, the involvement of
the nurses who taught them and their “willingness to teach”.
Table 3. Main categories, sub-categories and codes about the theme “identify with nurses who dominate
their environment and are close to the patient in complex and dehumanized units”.
Main Codes

Sub-Categories

Categories

A warm welcome
Motivation for teaching
Integration of students into the team

Attitude of nurses towards students

Attitude of the nurses

Control of complex environment
Autonomy/initiative
Not overwhelmed
Acting calmly in emergencies
High pressure to provide care

Nursing activity work environment

Reassuring attitude
Informational role
Close ties to the patient and family

Attending to patients

Identifying nurses who are humane
Learning by imitation of good practice
Identifying each professional’s style

Professional Identification: I want to be

Contempt towards patients
Poor education

Professional rejection: I don’t want to be

Highly technical services
High complexity
High care pressure (emergencies)
Depersonalized services

Complex and dehumanized services

Paying attention to pain
Listening more to patients
Quieter and less noisy environment
Improving communication
Emotional support
Improve use of the emergency service
Limiting mobile phone use

Nurses’ Actions

Nurses as models

Characteristics of services
As it should be

“I’ve discovered a part of nursing that’s exciting and that, if there’s one thing professionals
have in this service, it’s passion and drive.” W1
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In addition, the students were grateful for the nurses’ attitudes.
“On a day-to-day basis in the special services, doubts and learning opportunities arose in
which the nurses were always willing to help and explain things to me.” M6
Both female and male students identified the emergency department and ICU as highly technical
and labor-intensive environments. They also appreciated that nurses in these units worked more
independently and autonomously than their colleagues in other units, e.g., inpatient units, and that
they fulfill an important role in informing and reassuring patients:
“They are in control of the complexity of the situation at all times, always preventing it from
overwhelming them.” W3
“Nurses are not only the professionals who know how to inject, administer medication
or put a bandage on. The most important thing is to know how to listen and be close to
their patients, who at certain times only need someone close by, to feel their support and
understanding.” M7
4.1.4. How to Improve Care in Critically Ill Patients and How to Support the Families
Both female and male students recognized that patients in these units presented very specific
pathologies, which involved advanced practice care. They also understood the importance of informing
and explaining the techniques to the patients in advance, as a measure to reassure them and avoid
conflicts, especially due to long waits in the emergency department (Table 4). In this overall context,
the students identified a certain depersonalization in patient care and proposed a more humane
treatment, with simple verbal and non-verbal communication actions, such as calling each patient by
their name or holding their hand.
Table 4. Main categories, sub-categories and codes about the theme “how to improve care for critically
ill patients and support their families”.
Main Codes

Sub-Categories

Highly complex patients
Severity

Patient characteristics

Concerned
Nervous

Negative emotions

Informing appropriately
Favorable environment
Conveying reassurance
Making the effort to listen

Professional care

Humanization
Facilitate rest and comfort
Guaranteeing privacy

Humanized care

Offering trust and support
Reassuring
Providing information
Stressful situation

Support for families

Interaction with professionals/students
Facilitating a pleasant environment
Strong emotional impact

Visit

Categories
Negative patient experience

Necessary actions with patients

Actions with families

Regarding the families, all stressed the importance of adequately addressing their needs, creating a
climate of trust and support, as they are under great pressure. The information that they receive plays
an important role in this relationship as it can help to reassure them (Table 4). Both female and male
students identified the importance of visiting times and how students and professionals should act
during these encounters.
158

Int. J. Environ. Res. Public Health 2020, 17, 5686

“Always showing them that we are there and that they can trust us to take care of their
relatives.” W3
“From my point of view I think it is important that the moment of family visits be as
comfortable as possible for the relatives and the patient.” M1
Lastly, several male and female students stressed the importance of reinforcing training on
humanization in care before the start of the placements.
4.2. Differences in the Experiences of Clinical Practices in Critical Services by Gender
Female students reflected on a much more intense and negative emotional experience, linked to
the environment of critical care practices with critically ill patients or by identification with young
patients. Personal gratification after providing emotional care to patients was also common, as was
concern for ensuring the best care:
“I have realized that if you treat them with affection and try to help them in any way you
can, not only are they very grateful to you, but you also go home with a good feeling, and
knowing that your work has served a purpose.” W10
“Since we also usually have to make decisions or act very quickly which sometimes made
me nervous because it can lead to confusion very easily.” W13
However, for male students, perceived satisfaction was related to the identification of emergency
department and ICU as an employment option.
“I must admit that it was the rotation that I enjoyed by far the most, especially in the area of
emergencies, so I am seriously considering continuing to study to work in this type of care
area in the future.” M2
“The student’s autonomy has to take a step forward in order to prepare for the professional
world.” M8
In relation to competencies, the majority of female students stated that the techniques were not the
most important aspect but rather the provision of basic care, such as those related to comfort, rest or
pain relief.
“Anyone with training can channel a venous line or perform an electrocardiogram. As a
nurse, you are there to support that person, reassure them, and accompany them in their
distress. Sometimes the best cure is a smile, a hand on the shoulder or an “I’m there for
you.”” W15
“Here, I learned how to take care of a patient, to keep an eye on him all the time, to wash
him, to comb his hair, to take care of his nails... things that are less technical and more
humane.” W8
However, the male students gave importance to specific knowledge, such as how to change shifts
properly or how to adapt to changing environments. The importance of teamwork was mentioned by
virtually all male students.
“I see it as very important to be able to give shift changes in a proper manner. I have paid a
lot of attention to those who, in my opinion, perform good shift changes and I have tried to
assimilate this way of working.” M3
“Teamwork, the willingness to always help one’s partner is one of the attitudes that I have
encouraged during the rotation, there is no “so-and-so’s patient”, we are all there for everyone
and we help each other with everything.” M10
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In terms of identifying with the nurses and the environment in these units, several female students
reflected on attitudes that caused them to feel rejection and that they did not want to imitate.
“I have learned how I do not want to work in terms of how some health professionals describe
and treat patients, not respecting their privacy, making value judgments and talking about
patients in a derogatory way.” W7
Finally, in relation to patients, the female students outlined the negative feelings perceived in
patients with great detail (e.g., fear, nervousness, stress, worry) and the importance of ensuring intimacy.
“People who are conscious, in addition to their illness, are afraid and isolated and alone.” W7
“From my point of view and according to what I have been able to learn while I was there,
we can and must guarantee assistance, always respecting the patient’s physical and emotional
intimacy.” W3
5. Discussion
According to the results of our study, for the nursing students, clinical practice in the emergency
department and ICU implied an intense emotional experience, demanding the importance of attitudes
towards the techniques. The profile of the nurses highlighted their human nature and their role as a
reference for students in these complex units with high care demands. They also identified the need to
adequately inform and support critical patients and their families. Differences were detected between
female and male students regarding the experience during this clinical training.
RLJs have been a useful tool for learning more about the experience of nursing students in complex
units. Some authors [3,8] had already reflected on the usefulness of the journal as a method for
venting and expressing feelings and for stimulating personal growth during the process of becoming
a nurse [13,28]. Moreover, writing can be considered a therapeutic tool, in the same way as it is for
patients admitted to ICU [29], and it can be useful for nursing students facing stressful situations such
the emergency department and ICU [30,31].
The expectation surrounding these placements was very similar to that described by other authors:
nervousness and worry before facing a new post, the need to apply knowledge and techniques
previously explained in theory and progressive confidence and security over time [32]. In our case,
this transition could be affected by the complexity and severity of the patients in specific services,
which could accentuate the expression of negative feelings, which became evident during a very
intense emotional experience [3,17,28].
The students expressed the same feelings that the patients displayed: nerves, fear, freezing up in
urgent situations, etc. [32,33], as if they were acting as a mirror reflecting the same negative emotional
reaction, whereas the nurses assumed a reassuring and controlling role in the situation, as identified by
both male and female students.
Student autonomy in complex services is limited [5], thus generating greater dependence on the
nursing preceptor and greater observation of his/her clinical performance. The students in our study,
as in other reports [34], have felt supported by the nurses during their clinical practices, who have
integrated them into the team. During the process of becoming a nurse, which is more complex than
simply having practical knowledge or skills [19,35], it is very important for students to have models
and feel supported and accompanied during the mentoring process. The importance of this mentoring
should be emphasized, not only through the nurse preceptors in the practice units but also on behalf of
the university faculty, accompanying the students throughout the process, especially during the senior
year [13]. To achieve this objective, it could be very useful to integrate this reflexive student learning
into the creation of an environment of mutual trust and growth between teacher and student [10,12].
It is also important to consider the working conditions in these units, where high care loads and staff
shortages can make it difficult for nurses to teach [36].
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Both through the attitudes learned and the nursing care observed in the units, the humanization
of care was essential. The students assigned great importance to respecting patients and the need to
attend to their feelings and demonstrate empathy. Indeed, developing an empathic attitude is one of
the fundamental pillars of the relationship between health professionals and patients/families [37].
Sensitivity to patient suffering was increased in our study since they were in a hostile environment,
where patients were vulnerable, separated from their families and almost entirely dependent on the
health professional, from making a rapid and effective diagnosis in the emergency unit to covering a
human being’s basic needs in the ICU. Most of the plans for the ICU integrate the elements proposed
by students, which is positive since it shows a growing awareness among future nursing professionals
to improve the environment in these units [38].
In general, our results coincide with research conducted in Spain on RLJs as an assessment tool
during the learning process of nursing students [11]. Many of the journals included reflections on the
techniques but also frequently addressed patient and family related care, interactions with the team and
the nurse preceptor and even death. Moreover, this study mentions very interesting aspects, such as
the importance of providing clear guidelines for the implementation of these journals, the figure of the
teacher as a guide in the process of reflection within the framework of a relationship of trust and the
importance of assigning importance to the evaluation, in the understanding that, if it is proposed as a
voluntary activity, students generally fail to participate.
In our study, a different experience was found among female and male students. The female
students described their negative feelings in more detail during the clinical training and showed a
more reflective attitude. This reality could be related to a greater ease of expressing emotions among
the women, whereas the men may have had similar experiences or thoughts, although they may have
ultimately decided not to include them in the journal or not to delve into the experience.
Regarding the competences achieved, female students focused more on the humanization of
care whereas male students more frequently mentioned aspects linked to their individual learning
or organizational aspects in these units. This different approach by gender coincides with the results
observed in nurses working in the ICU [39]. Further research is necessary to better understand these
differences and to assess whether students may be imitating or reproducing the model identified by
the nurse preceptors.
Female students were also more concerned about poor patient progression or fear of making
mistakes, which is consistent with the study by Fernandez-Feito et al., [21] where female students
considered it more important to seek help when they could not meet patient needs.
5.1. Implications for Clinical Practice
Enhancing the use of these reflective tools can contribute to a better understanding of the experience
of nursing students during their clinical placements and encourage personal and professional growth,
which is difficult to achieve through theoretical training. In addition, it would be important to
encourage male students to share their experience and their personal feelings. After being aware of this
experience, it would be appropriate to design interventions to reduce the associated emotional impact
and provide the students with strategies (e.g., coping styles) to reduce anxiety or negative feelings.
In turn, teachers and nurse preceptors play a key role in accompanying the student in the
process of “becoming” a nurse, and, in this process, creating and sharing a reflective narrative
(student–preceptor–teacher) can be very helpful.
5.2. Limitations
In our study, the RLJ represented a percentage of the final grade. It would be very interesting to
comment on the narratives with the students in a session not only aimed at modifying the assigned
grade but also analyzing the overall experience in these services, as a group. The differences found
according to gender should be interpreted with caution since the analysis was not performed blinded
to the students’ genders, which may have biased the interpretation of the results. The results obtained
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were not subjected to the process of triangulation with other techniques, such as individual interviews
or focus groups with students; this will be addressed in future research.
6. Conclusions
For nursing students, clinical practices in emergency department and ICU represent an intense
emotional experience that allows them to improve their learning and cope with complex environments.
In addition to acquiring new knowledge and refining already learned techniques, these clinical practices
allow students to acquire attitudes clearly linked to the humanization of care. Female and male
students experienced these clinical rotations from different viewpoints. Female students were more
emotionally and reflectively focused on patient care, whereas male students identified more with
individual aspects of learning and the organization and quality of the units.
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Abstract: The current state of alarm due to the COVID-19 pandemic has led to the urgent change in
the education of nursing students from traditional to distance learning. The objective of this study
was to discover the learning experiences and the expectations about the changes in education, in
light of the abrupt change from face-to-face to e-learning education, of nursing students enrolled
in the Bachelor’s and Master’s degree of two public Spanish universities during the first month of
confinement due to the COVID-19 pandemic. Qualitative study was conducted during the first month
of the state of alarm in Spain (from 25 March–20 April 2020). Semi-structured interviews were given
to students enrolled in every academic year of the Nursing Degree, and nurses who were enrolled in
the Master’s programs at two public universities. A maximum variation sampling was performed,
and an inductive thematic analysis was conducted. The study was reported according with COREQ
checklist. Thirty-two students aged from 18 to 50 years old participated in the study. The interviews
lasted from 17 to 51 min. Six major themes were defined: (1) practicing care; (2) uncertainty; (3) time;
(4) teaching methodologies; (5) context of confinement and added difficulties; (6) face-to-face win.
The imposition of e-learning sets limitations for older students, those who live in rural areas, with
work and family responsibilities and with limited electronic resources. Online education goes beyond
a continuation of the face-to-face classes. Work should be done about this for the next academic year
as we face an uncertain future in the short-term control of COVID-19.
Keywords: COVID-19; pandemics; students; nursing; teaching; education; distance; schools;
Life Changing Events; qualitative research

1. Introduction
The fast propagation of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) led to
its definition as a pandemic on 13 March 2020 by the WHO [1], as it met the epidemiological criteria and
had infected more than 100,000 people in 100 countries [2–4]. The main public health recommendation
was to remain at home and stay safe within it [5]. The world, in a globalized manner, is facing an
extraordinary public health emergency in which the nurses are, as always, on the front line. Challenges
are even greater in this period of pandemic [6,7], and nurses have the knowledge and aptitudes for
providing the care necessary in the different clinical scenarios [5] that are emerging.
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However, this pandemic is not only affecting the area of health. A great part of the nursing activity
is affected as well. In Spain, as well as in other countries, the presence of nursing students in health care
centers has been suspended [5]. It has been observed how, at great speeds, schools and universities
have closed in the world, affecting more than 1.570 million students in 191 countries [8]. It has been
necessary to decide how to continue the education of future nurses, and multiple education solutions
have been deployed, all of which are based on distance learning. The professors, experts in the subjects
and knowledgeable about the didactics of traditional classes, have found themselves compelled to deal
with e-learning overnight, although not all of them were prepared. The same has occurred with the
students, who have had to change from a model based on obligations and face-to-face learning, to a
model in which the students will have to freely and voluntarily become involved in their learning [9].
All of this aside from finding themselves in a context of expectation and uncertainty.
Nursing educators (teachers, managers) must guarantee that the students meet the academic
requirements, and at the same time, recognize the current conditions faced by the health services and
the needs of simultaneously satisfying the demands from students, parents, brothers, partners, and
the multiple roles every individual play in their day-to-day lives. Internationally and locally, a great
variety of criteria for learning and evaluation, etc., have appeared, which are adapted to their national,
work and social contexts. For example, and with respect to evaluation, in Berkeley (California, USA), a
pass/fail grading has been proposed [10], and in Spain, the Association of Spanish Universities (CRUE)
has recommended adapting the evaluation tests utilizing distance learning evaluation procedures [11].
Understanding the experiences and expectations of the students when faced with this important
change, is necessary for helping the education and teaching authorities to assign sufficient resources
and re-orient university education for nursing students. To be able to manage this situation in an
imminent future, it is necessary to learn from these experiences and to define the strong and weak
points. The objective of this study was to discover the learning experiences and the expectations about
the changes in education of nursing students enrolled in the Bachelor’s and Master’s nursing degrees
in two Spanish public universities, when faced with the abrupt change from face-to-face to e-learning
education during the first month of confinement due to the COVID-19 pandemic.
2. Materials and Methods
2.1. Study Design
A qualitative approach was utilized, and an inductive thematic analysis [12] was conducted to
understand the experiences and expectations of the participants.
2.2. Settings and Participants
This research study was conducted in its entirety during the first month of the state of alarm
in Spain (which began on 14 March 2020). The state of alarm implied the confinement of the entire
population, the closing of all the schools and universities, closing of non-essential businesses, closing
of borders and ceasing all non-essential activities. The people were only allowed to go out to the street
for essential matters: shopping of food, going to pharmacies, banks, and to care for older people who
were dependent, etc.
In Spain, Bachelor’s degree in Nursing has a duration of four years (240 European Credit Transfer
System, ECTS) and it is common for a Master’s degree to have a duration of one year (60 ECTS). The
reference population in this study was students from every academic year in the Bachelor´s degree in
Nursing, or nurses who were conducting their Master’s studies, enrolled in universities in Murcia and
Granada (Spain). The participants were selected through the use of a maximum variation sampling
strategy [13] to obtain heterogeneous and rich information that represented the main sociodemographic
variables: gender, age, academic year, rural/urban, children, Bachelor’s/Master’s, university of
Murcia and Granada. The maximum variation strategy is utilized to find the greatest diversity of
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discourses possible to identify and analyze the largest volume possible of expressions/presentation of
the phenomenon studied to explain conditions/contexts where each one of them takes place.
If one did not answer the request, the students themselves proposed a replacement with another
participant with similar characteristics. None of the students contacted disagreed to participate.
The students were invited to participate through the Student Delegation at the university, utilizing
snowball sampling. This technique allowed us to build the sample by asking each interviewee for
suggestions of people who had a similar or different perspective. This is an approach for locating
information-rich key informants [13]. The saturation criterion was applied to establish the number of
informants needed, an accepted method to estimate the sample size [14].
2.3. Data Collection
Semi-structured interviews were conducted to obtain the information. The semi-structured
interview is normally based on a script, where the subject matter and part of the questions have been
planned before starting, but it also offers the possibility of changing or adding new questions as the
interview and/or the research study moves forward, with new interviews conducted. It is the most
common type of interview utilized in qualitative research on health. Data were collected from 25
March to 20 April 2020. This was done in the first month as it the period of time with the greatest
cognitive and social impact on learning and to obtain results that could be used to support, or not, the
education measures that were utilized. All the interviews were individual and were performed online
through electronic resources after agreeing on a day and time. The interviews were recorded and notes
were made after each interview. All the interviews were conducted by researchers who had sufficient
training and experience in semi-structured interviews (A.J.R.-M., M.R.-M.). The interviewers did not
have an academic relationship with the informants. The interview followed a script which shifted from
general to specific matters, and dealt with general aspects of the confinement, teaching methodologies
utilized, learning and expectations (Table A1). A prior pilot study of the script was conducted [15].
2.4. Data Analysis
The 6 phases proposed for the thematic analysis were followed [16]: (1) Familiarizing yourself
with your data; (2) Generating initial codes; (3) Searching for themes; (4) Reviewing themes; (5)
Defining and naming themes; (6) Producing the report. The recorded interviews were transcribed
verbatim. Once transcribed, the interviews were imported to the MAXQDA 12 program for its posterior
analysis. A.J.R.-M., M.R.-M., C.L.-C. and J.E.M.-G. coded the data. The transcriptions, coding and
themes-subthemes were discussed by the research team for their verification. Finally, participants
provided feedback on the findings. The study was reported according to the Consolidated Criteria for
Reporting Qualitative Research (COREQ) [15].
2.5. Ethical Considerations
This research study was approved by the Research Ethics Commission from the University of
Murcia (ID: 2800/2020). All the participants received an informational electronic document about the
purpose and research process, which they later kept. They were advised that their participation was
voluntary. They could ask and reflect prior to the interview. Each participant was given a code to
maintain anonymity.
3. Results
A total of 32 interviews were conducted, and they lasted between 17 and 51 min. The shortest
interviews corresponded to the more advanced academic years (3rd and 4th year students). Of these
participants, 75% were women and 25% men. The age of the participants oscillated between 18–50
years old, with an average age of 25.3, and with a participation rate of 69% for the students from the
University of Murcia, and 21.8% for the University of Granada students. The sample was composed by
18.75% of the students enrolled in their 1st or 2nd academic year or in the Master’s program, which
167

Int. J. Environ. Res. Public Health 2020, 17, 5519

accounted for about 57% of the sample, and 21.8% from the 3rd and 4th academic years, for a total of
about 43%. Of those interviewed, 21.8% had children and 21.8% lived in a rural setting. Some of the
characteristics of the participants are found in Table 1.
Table 1. Characteristics of the participants and duration of the interviews.
N◦

Gender

Age

University

Degree Year

Working

Interview
Duration

1

Woman

20

Murcia

2

No

39 min

2

Woman

19

Murcia

2

No

50 min

3

Woman

21

Murcia

4

No

20 min

4

Woman

21

Murcia

4

No

20 min

5

Woman

28

Granada

1

Yes

38 min

6

Man

21

Granada

3

No

20 min

7

Woman

19

Granada

1

No

36 min

8

Woman

41

Murcia

1

Yes

38 min

9

Woman

50

Murcia

3

No

35 min

10

Woman

21

Granada

4

No

23 min

11

Woman

20

Murcia

2

No

51 min

12

Man

32

Murcia

4

Yes

23 min

13

Woman

19

Granada

2

No

37 min

14

Woman

22

Granada

4

No

19 min

15

Man

21

Murcia

4

No

17 min

16

Woman

20

Granada

1

No

28 min

17

Woman

46

Murcia

2

No

40 min

18

Woman

25

Murcia

3

No

31 min

19

Woman

20

Murcia

3

No

31 min

20

Woman

25

Murcia

1

Yes

29 min

21

Woman

26

Murcia

4

No

18 min

22

Man

24

Murcia

Master

Yes

25 min

23

Woman

23

Granada

Master

Yes

28 min

24

Man

22

Granada

Master

No

29 min

25

Woman

18

Murcia

1

No

33 min

26

Man

42

Murcia

3

No

29 min

27

Man

26

Murcia

3

No

30 min

28

Woman

24

Murcia

Master

Yes

30 min

29

Man

26

Murcia

3

No

30 min

30

Woman

20

Murcia

2

No

35 min

31

Woman

24

Granada

Master

No

26 min

32

Woman

26

Murcia

Master

No

36 min

Six major themes were defined: (1) practicing the nursing care; (2) uncertainty; (3) time; (4)
teaching methodologies; (5) the context of confinement and the added difficulties; (6) face-to-face
education win. A detailed description of the themes and sub-themes can be found in Table 2.
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Table 2. Themes and subthemes.
Themes

Subthemes

Practicing the nursing care

The value of clinical training
To help

Uncertainty

-

Time

Phases: 1st shock and 2nd normalization
Time management
The future

Teaching methodologies

Videoconference
The rest of the methodologies
Use profile of the methodologies by the professors
Interaction with the teachers

The context of confinement and the added difficulties

-

Face-to-face win

Face-to-face is better . . . for everything
Older and female: face-to-face is better

3.1. Practicing Nursing Care
The outstandingly practical component of care in nursing education was the most emotional
aspect for the students. The experiences found were differentiated according to the group of students,
depending if they had or not practice-based subjects during the education period affected by the state
of alarm, the proximity to ending their training as nurses, or if they were health professionals who
were conducting post-graduate studies.
3.1.1. The Value of Clinical Training
For 1st and 2nd year students, the learning is normally done with courses that are eminently
theoretical or theory/practical. The informants indicated that this transitory e-learning will not have
a special influence on their training, as long as all the clinical training on health care institutions
is present:
“In think that it’s not something that will affect us excessively for good or bad. In my year [1st]. In
other years it will, because they have clinical training” P5
By contrast, 3rd and 4th year students whose coursework is mainly based on clinical training
in health care institutions placed value on clinical training. They linked it with the acquisition of
competences and referred to it as being an essential part of health sciences degrees:
“My education would not be good if clinical training was missing” P15; “without the clinical training,
we can’t acquire competences” P19; “Especially in our degree, the clinical training . . . ” P21
Clinical training provides them with security in the learning of nursing care in health care services.
Part of the students in their last year (4th year) indicated that they would rather not graduate in July to
do all the clinical training, therefore graduating later:
“I don’t feel prepared. My Erasmus in Italy was really bad because I was a nursing student and a
foreigner. At the hospital, I don’t feel confident” P10; “Some of us prefer not to graduate in June and
to do the clinical training” P14
The Master’s students indicated that not being able to do the clinical training implied the loss of
job opportunities:
“If you cannot do the clinical training, you will lose job opportunities” P22
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3.1.2. To Help
All the participants expressed their wish to help during the pandemic. They expressed their desire
to be nurses to help. At the University of Granada, a list of volunteers in their 4th year was even created.
The expectation was present that the government could mobilize them in case of need. Independently
of the academic year, for all the students, this crisis re-enforced their wishes to become nurses:
“I wish I already had my degree” P17; “I wish to be a nurse already, too bad I wasn’t in 4th year so I
could go” P16; “If this happens in the future, I would like to be helping” P25; “I feel like left out, I
can’t be in the battlefield helping” P21; “Now I really feel like being a nurse. It is a shame that we
cannot help. In Granada there is a list of volunteers. I really feel like helping” P14
Master’s students who work feel satisfied to be able to help (aside from being satisfied because
they can work):
“I feel very well with myself because I can help, even though is very difficult . . . ” P23; “I really feel
like being in the middle of it and help. I’ve seen that help is really needed, it is very important work,
although not very much appreciated.” P24
3.2. Uncertainty
The lack of concretion about the different aspects related with their studies is mentioned by all the
interviewees. This uncertainty is accompanied by unpleasant situations due to the possible outcomes.
They are mainly related with matters that could not be resolved relatively fast, such as the clinical
practice and the adaptation of evaluation processes:
“We don’t know how they are going to evaluate us. They will for sure evaluate what we have done in
the last month of clinical practices” P6; “We don’t know what’s going to happen. I hope they don’t
give a general pass. I want to take the exams and the other things. I don’t want them to evaluate me
with just one work submitted” P5; “Not knowing how things will be done. Not getting the grades I
want to get because of these circumstances” P16
This is especially important for the 4th-year students, who reported a great feeling of wasting
time. They cannot go to the clinical practices and they only have, as well, one subject: the final project
(TFG). One of the alternatives to not waste time completely and that is being done by the participants
is to prepare for the access exam for clinical nurse specialist training (national post-graduate residency
program, EIR). Some of the participants indicated that preparing for the EIR exam was a means of
escape from a situation of wasting time and total paralysis:
“It takes my motivation away, and (finishing my degree) is getting really hard, because I don’t see the
end of it” P10; “I am not taking advantage of the time” P3; “I’m preparing for the EIR exam at the
academy as a means of escape. With the only the TFG . . . I need something else. Right now all my
time is TFG and the subjects from the EIR” P4
The 3rd-year students find themselves in the same situation but without any subjects:
“The 3rd years clinical training has been abandoned. They don’t know if we are going to recover
them” P6
The Masters’ students have a different point of view. The differences are many. The Masters’
degree can provide job opportunities, the change from traditional education to e-learning practically
affects an entire trimester (half of the Master’s program), and in their discourse, they have fewer
demands and less pressure for obtaining the degree. At the same time, they are the only ones who
speak about the teaching guidelines, indicating that they are truly being followed. In comparison, only
one Bachelor’s degree student referred to the teaching guidelines:
“If the clinical training cannot be done, you miss job opportunities” P22; “I don’t know how the
teaching guidelines have changed” P16; “The clinical training have been postponed until September,
and it bothers me some because it interferes with the summer contract for working as a nurse” P24
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3.3. Time
Time is a determinant transversal aspect. Two differentiated phases are observed as the state of
alarm moved forward (1st shock and 2nd normalization). Besides, participants reflected regarding a
necessary time management and the influence in the future.
3.3.1. Phases: 1st Shock and 2nd Normalization
Two well-differentiated phases are distinguished in the timeline. On the first days, the shock
phase appears (1st phase), within which we find “disorientation”. This first phase lasts between 7–10
days. During this first week, it is observed that mental performance decreases, along with the ability
to concentrate. This is a subtle expectant phase, where the situations are not well defined:
“You think that the first week is for you, for resting, you take care of unfinished business and
uncertainty increases” P11; “The first week was not assimilated, I didn’t have routines” P19; “During
the first week, I had less concentration and studies less” P5; “The timetable is different, it’s more
chaotic” P21
After the first phase, the students enter a normalization phase (2nd phase) in which they acquire
new routines, attend online classes and seminars. The conditions of confinement start to be assimilated
and the new everyday life is normalized:
“Now I do more things than before, I take more notes. It is very different from the first week, now it is
easier” P25; “Now I have the habits. Before I didn’t do anything, and now I do everything, it is as if
I’m getting used to it” P28
The first phase, as well as the second phase also coincide with the period in which the university
ensured that the online tools were fully functioning and instructions were given to the professors about
how to continue with their teaching tasks:
“Only 2 out of 5 teachers give online classes, the rest upload presentations that we have to understand”
P13; “The teachers do not agree with each other. One says one thing and another something else” P6
3.3.2. Time Management
The 1st and 2nd year students, as well as the Masters’ students, have classes. This forces them
to manage their time differently. The 1st and 2nd year students interviewed indicated that time
management was necessary. They indicated that this was beneficial for having good “mental health”,
and that having due dates helped them with managing their time:
“Having self-discipline and a timetable. Not rigid, but saying that the mornings were for University
and the afternoons for watching T.V. series or exercising. If you don’t organize your time, work
accumulates” P20; “My planning is Monday to Friday mornings for work, and the afternoon for
group work or leisure. I rest on the weekends. Having due dates has helped me organize” P13; “The
homework is good, because they help with following the course” P11
All of the participants, except for the ones who worked, indicated that they had changed their
sleep schedule and go to bed much later, between 1:30 and 3 a.m. The main reason mentioned was that
the lack of activity did not make them tired, although this argument was ambivalent, as they went to
bed later and got up later as well, so they slept the same number of hours:
“It takes me longer to fall sleep. I’m not tired because I don’t do anything during the day” P11; “I go
to bed later and I get up later. I go to bed at 2–2:30 a.m. and I get up at 10” P5; “I fall sleep very late.
At 2:00 a.m. The hours have changed, you sleep when you shouldn’t” P19
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3.3.3. The Future
The participants indicate that this situation affects their future plans and expectations related with
obtaining their degree and work. They believe that they can be singled out for being the promotion
with missing education, their international training is paralyzed, and they are afraid. Their professional
expectations are also affected:
“I’m afraid of having bad training and that the work exchange says that this year’s promotion from the
University of Granada do not have the competences necessary” P6; “The plans for earning money to
go to an Erasmus program are cancelled . . . ” P13; “The practices have been postponed to September,
and yes, it bothers me because it interferes with the summer contract for working as a nurse” P24
3.4. Teaching Methodologies
The participants indicate that as for the teachers, different teaching methodologies are being
utilized: real-time videoconferences (including chats), lessons recorded on video and uploaded to the
e-learning platform, audio podcast, chat (exclusively), homework and uploading of documents (Word,
PPT, PDF). They also mention that as time goes on, the teacher’s adaptation to the online resources
continuously improve.
3.4.1. Videoconference
It is without a doubt the best evaluated. This is because they think it is the most similar to
a traditional class (face-to-face), and allow interaction with the professor, and provides them with
nearness. Another aspect they indicate as being valuable is that this methodology helps with the
teacher’s explanation of the subject that is more comprehensible as compared to other methodologies.
The interaction is also valued, as it allows them to say that something has not been understood and that
it should be explained in another way. Lastly, they would like all the videoconferences to be recorded
so they could be watched again whenever needed. This last aspect was pointed out by the students
who were also working:
“The interaction in the videoconferences is not the same, because the questions are written and it is
not the same to write something than when you talk” P26; “The videoconference is where we receive
feedback. You can say that you don’t understand something and if it could be explained once again”
P16; “It is a way to stay in touch. Doubts emerge and the teacher can resolve them” P7
The Master’s students indicate that on some occasions, the duration of the videoconference classes
is excessive. It is interesting to highlight that the Bachelor’s students did not state this at any time:
“We’ve had videoconferences that lasted 5 h. This can be done better. We had one who did a good
summary and it lasted 2 h. This is more relaxing, and then you broaden the knowledge with the
documents provided” P24
Despite the value of the videoconferences, the discourse is ambivalent, as negative aspects
are identified, especially related with the quality of interaction with the professor. The traditional
classwork contributes fundamental elements in the quality of communication, and this how it is felt by
the participants.
“It is worse. When the teacher sees you asking about a doubt, she/he knows where you are coming
from. This is lost with e-learning. Information is lost and the student does not obtain the same
information as in the face-to-face class. The teacher doesn’t see your face.” P24; “I’m much more in
favor of traditional classes. I always obtain more information in them and I’m more comfortable.” P24
3.4.2. The Rest of the Methodologies
Except for the recorded lessons, the rest of the methodologies are catalogued as sub-standard.
The chats (exclusively) and the homework are not attractive, although they value them as positive
aspects because it lets them stay connected with the subject and the university:
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“The worse thing is when they only upload class notes, no one forces you to read them” P25; “In the
homework, there are questions because they are not easy to understand, with the explanation it is easy,
but when you are going to do it, it is more difficult” P25
Among the limitations, they point out that in some asynchronous methodologies and with a rigid
format, limited learning is obtained, interaction is needed for explanation, and a certain amount of
pressure is needed. Another limitation is the lack of feedback with the homework:
“We are going to learn the minimum, but not all, because they don’t explain it to you, they don’t
explain it in different ways. The text [from the documents] is only written in one way . . . ” P7; “the
works that don’t have feedback give you half the knowledge” P13; “If you only upload notes, no one is
forcing you to read them. It is very easy to fall into laziness when they only upload notes” P25
A limitation of e-learning that was pointed out by all the participants was that everything that
was practice-related could not be learned. They identified this as a great limitation, and point out that
in nursing, practice was vital:
“Many things are not understood through the computer. For example, the basic care laboratories have
to be observed and practiced” P7; “The practical things not, but the theoretical yes. They can make a
video, but it’s not the same. They can tell us how to give a bath on a bed, but if you don’t do it . . . ” P5;
“It is impossible to learn the practical part. Until you are not in that role, it is impossible to learn” P24
The students are not able to propose other methodologies that are distinct from the ones offered.
Two students pointed out that it could be completed with gamification (kahoot):
“Gamification would be good, for example when calculating the dose” P19
3.4.3. Use Profile of the Methodologies by the Teachers
Within the methodologies, it was found that the least complex, for example, providing Word, PPT
or PDF documents, were related to the older teachers. The videoconferences and recorded classes
were given by younger teachers in general. At the same time, they indicated that teachers from other
non-nursing departments utilized the least complex methodologies:
“It depends on the difficulty of the course. Physiology has only uploaded documents” P16; For example,
Pharmacology is a very dense and complicated subject, and you need someone to explain it to you, and
until now, we have not received anything, only notes. I don’t think it’s enough, they are too schematic
and hard to understand”. P1; “The younger ones (teachers) feel like doing more things” P19; “It is
more difficult for some teacher, especially those who are older” P5
3.4.4. Interaction with the Teachers
They pointed out that it is good in the videoconferences. An inconvenience is that sometimes
the teacher is not aware of the doubts posted on the chat if there are too many messages. In the chat,
the interaction is good, but the interruptions, even though they may be short, makes it impossible to
follow it. Lastly, the students are surprised about how fast the teachers answers the e-mails:
“The chat, if you miss 5 min, you get lost” P22; “There is a good reception by the teacher for
communicating” P11; “[tutoring} they are good, the answer sooner. They have improved” P21
3.5. The Context of Confinement and the Added Difficulties
The context of confinement has created some limitations for following e-learning education. These
are related with internet access, access to electronic devices, and work and family responsibilities.
In rural environments, situations exist where internet access is lacking, which creates problems
with being up to date with the classes. Another problem indicated is that not all had internet at home,
and situations exist in which a person only has the limited amount of data available from a smartphone:
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“Some people do not have all the means” P25; “I don’t have internet at home, I only have data from
the smartphone” P27 “I live here in the countryside, and the internet does not always work well, and
if my kids are connected, then I can’t do anything” P17
The confinement has obliged working from home whenever possible. This implies that it is
possible for a family with three children to need an internet connection at the same time and the
availability of five electronic devices simultaneously to be able to work and follow the classes. This
availability is not very common. Another limitation that was pointed out was working in the presence
of children/siblings at home:
“With the children at home, things cannot be done [mothers]” P25; “Studying at home when the entire
family is at home, it is very hard to concentrate sometimes, they make noise, I can’t print, etc.” P25
Part of the students pointed out that is inconvenient, as they are used to studying in public
libraries and have had to study at home:
“I always study at the library, not at home” P19; “I used to go to the library to study or do homework.
No one bothers me there. At home, I set the washer, put on my pajamas and go to sleep” P28
Another difficulty added by the confinement is that one is not “trained” for shifting to e-learning.
One has experience with an education system that has never been 100% online and where the traditional
class is the learning stage. With respect to online exams, they do not feel secure either:
“We are used to traditional classes. This has been difficult for everyone, and more for the bachelor
students than the Masters ones” P23; “I supposed they will give multiple-choice exams in a short time.
It is the first time it will be online and one could be tense” P13; “If I hear it from the teacher beforehand,
I understand it better, and now it’s different. You take notes and then you have to understand them
. . . ” P16
3.6. Face-to-Face Win
3.6.1. Face-to-Face is Better . . . for Everything
The participants clearly preferred face-to-face to e-learning education. When faced with the
possibility that some percentage of online classes will be provided along with traditional classes in
future academic years, they do not think it is an option that will contribute much or needed. An
exception is provided by students who have family or work responsibilities, who, exclusively for the
theoretical classes, prefer them to be online and recorded, in order to be able to watch them at any time.
Another aspect that was underlined was that the traditional system of education is the one they know
and are used to, and changing it is difficult:
“Face-to-face is better . . . for everything” P17; “The University of Murcia is traditional, and we come
from the same type of learning. It takes some time to adapt” P22; “Face-to-face is better in every aspect.
For example, you learn the lesson and the teacher can provide examples, it can go further than the
PowerPoint presentation. It is better to be face-to-face with the professor than through a screen” P23
3.6.2. Older and Female: Face-to-Face is Better
The older students seem to be the most vulnerable group, and various problems are observed.
On the one hand, they have to tend to their children now that they are all at home, they have
more responsibilities at home, plus certain digital competences that they have yet to incorporate.
The management of their time is a great problem, which is influenced by the use of time, space and the
electronic devices by the rest of the family, to which they grant them priority without being aware:
“For me the chat is not good, because I can’t write that fast. I see the limitation in me. I miss the
traditional classes. Face-to-face classes are better . . . for everything” P17; “You have to be very alert
174

Int. J. Environ. Res. Public Health 2020, 17, 5519

with the online classroom, that you do not ignore the messages. Yesterday there was a class, and did not
know” P9; “Some classmates are much older, and this is difficult. They write to the group [WhatsApp]
sending pictures, and asking “What do I do? Where should I click?”” P25; “I’m much more in favor
of face-to-face classes. I always obtain more information in them and I’m more comfortable” P24
4. Discussions
It is necessary to underline that all the results and discussion are centered on the first month of
confinement after the start of the state of alarm, and this brings with it very specific cognitive and social
states that are needed for the proper understanding of the discussion of the present research study.
Although the sample included a greater number of students from the University of Murcia as
compared to those from the University of Granada, and different percentages of men and women of
different ages, we believe that the main sociodemographic variables were well represented through the
use of maximum variation sampling.
The nurses usually become nurses due to their desire to help other people to recover and maintain
optimal health, and here we find ourselves in a situation in which not many options are available to
help those who are severely sick due to COVID-19 [5]. Vocation is a determinant factor for those who
decided to study nursing, and the main drive is the opportunity to care for others [17]. Our results
support these two ideas in two ways: (1) they indicate that this attitude towards their professional life
is still true in the new generations, with the remarkable fact that all the participants are so committed
and wishing to help. (2) the pandemic has positively re-enforced their wishes to become nurses,
obtaining similar results as other authors [18]. Although, the state of alarm decree includes the possible
mobilization of students in their last year at university, their mobilization was principally needed in a
small scale in Madrid and Catalonia, the areas greatly affected by COVID-19 [19].
The fast shift to e-learning education has not ceased to be a continuation of teaching and education
through online resources, although it has not been clearly planned and adapted for e-learning [10]. Our
results clearly present various relevant ideas related to this. In first place, and related with the clinical
training, the health science degrees and more specifically the nursing degree have an essential need to
be developed in clinical context. This element clearly cannot be substituted, and is perceived by all
the students as being essential. Nevertheless, at present, a discussion exists about how high-fidelity
clinical simulation could substitute the clinical training in real-world environments [20,21]. This
methodology, which facilitates an intermediate learning between the theoretical dimension and the
practical dimension, is proposed, aspiring to construct a real environment. However, and despite it
being a type of learning established and known by the student body at the University of Murcia as
well as the Granada, it is striking that this type of learning has not been described as an alternative. We
interpret this finding as the clinical training being indispensable for the students.
Also, it forces us to reflect if this is the new reality of health care, and if the future nursing
professionals should learn how to navigate in these conditions. The debate regarding the return of the
nursing students to clinical environments is open and some recommendation has been provided [22].
The question now for the universities and nursing educators is that if as soon as the resources are
provided and an adequate organization and adaptation occurs, the students should return to the health
care services, what is the balance between the potential risk for the students and the importance of
the clinical training? In second place, and related with the teaching of theory, the students prefer
face-to-face teaching as opposed to the e-learning. They believe that the interaction is higher in quality
and learning is greater. At present, another debate is open, as shown by two systematic reviews that do
not provide concluding results on the existence of the greater learning linked to e-learning education of
health professionals and students, highlighting the poor quality of existing studies and the importance
of contextual factors [23,24]. Perhaps due to these reasons, the videoconference, distance learning, but
synchronous and bi-directional, is the best assessed.
Another critical aspect is that the change to the online methodology was not chosen by the
students, and the expectations they have with respect to their studies have been clearly disrupted.
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Their entire academic life has been marked by a specific style of teaching, and they have become
organized to continue with it, but the pandemic has imposed a different one with which they do not
feel comfortable yet, thereby creating uncertainty and little security. This worries a great part of the
Health Science academics [25]. It therefore absolutely necessary to start to work on the adaptation to
e-learning that takes into account the previously-mentioned aspects so that the student’s uncertainty
decreases, especially in light of the evaluations. Academics have already expressed awareness of the
students’ concerns that are centered on their future degree and career progression [25]. The university
counted with a technological infrastructure that has been able to deal with a drastic and fast change
to distance teaching. However, the urgency of adapting this type of teaching has highlighted some
situations of disadvantage. Thus, the older students, as compared to the younger ones, and in great
part women and mothers, do not possess the most basic digital competences. This finding is robust, as
the older students themselves, as well as the younger ones, are able to point this out in agreement
with each other. They also point out that there is a small percentage of students who do not have the
electronic resources or a connection to the internet necessary for adequately following the teaching.
Universities are trying to provide answers to some of these problems. It could be said that the
phases of shock and normalization described by the students coincided with the period of reaction
and acts of implementation by the institutions. There are activities that allow for fast implementation.
For example, the Universities of Murcia and Granada freely loaned laptop computers with software
to 100% of the students who requested them [26], with this number being more than 300 students in
Murcia alone, as well as mobile internet-access devices [27]. However, the implementation of activities
related with the evaluation has required conscientious reflection and consensus that has forced their
implementation later in time [11].
In any case, once this first stage has been overcome, and faced with the absence of permanent
solutions for this pandemic in the short term, it is necessary to propose distance learning strategies
with a robust design, with the time necessary to create study plans that are well thought-out and
durable [10,28]. We should be aware that we are currently undergoing an “emergency” education, a
temporary shift of instructional delivery to an alternate delivery mode due to crisis circumstances [29].
The reality is that this transition to e-learning under these circumstances has nothing to do with a
design that takes the maximum advantage and possibilities of the online format. We should reflect on
the differences in the rhythm, the student-instructor relationship, pedagogy, the role of the instructor,
the role of the student, the synchronicity of online communication, the role of online evaluations, and
the source of feedback [30].
Limitations
Among the limitations of the study, we find that a thorough discussion and comparison with
the opinions of other authors has not been possible, given the novel and exceptional situation we
are currently living in. On the other hand, we should be aware that the sample studied cannot be
representative of the reference population, and this can evidently affect the generalization of the results.
5. Conclusions
After the first week of adaptation to the conditions of confinement and the establishment of new
online teaching systems, the students begin a new normality. The imposition of e-learning brings
more limitations to students who are older, with work and family responsibilities, living in a rural
environment and with limited electronic resources. Online teaching has allowed substituting the
teaching of theory, although face-to-face teaching is preferred, at the same time it has shown that
clinical practices are indispensable for the training of the nursing students. Online education goes
beyond the online continuation of the classes. The parties responsible should already be working on
this for the next academic year, in light of the uncertain future of a short-term control of COVID-19.
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Appendix A
Table A1. Interviews Guide.

Introductory questions. How is your . . . ?

-

Leisure
Sleep
Rest
Diet
Exercise
Interrelation
Information about COVID19, where they are informed, if they
have reviewed notes of any subject (handwashing, concept of
prevalence, incidence...).

-

M1 Do you think that the university is providing an adequate
response to the situation related to teaching?
M2 What types of tools are being proposed to you.
M3 Which one do you like best, describe advantages
and disadvantages.
M4 What things/competencies cannot be learned (teaching
limitations).
M5 Is it difficult to adapt to the communication channels that are
used right now?
M6 Is the content given in class adequately adapted to online
teaching methodologies?
M7 How is your interaction with other participants different
from face-to-face?
M8 How is your interaction with the teacher?
M9 Tasks

Online teaching methodology

-

Learning
-

Expectations

-

A1 How is time organized with this imposition
A2 Has your ability to concentrate and/or study been affected?
A3 What are the differences when studying in this manner?
A4 Do you think that this manner of learning forces a different
type of learning management? Is it necessary to have
more self-management?
A5 Is it possible to achieve learning in the same way as face-to-face
learning, better, worse...
A6 What modalities, online methodologies do you propose for
improving your online learning?
E1 Expectations about grades
E2 What influence do you think this way of teaching during this
time will have on your training as a nurse.
E3 Do you think that after this online teaching a greater part of it
will be necessary when everything returns to normal? Why?
E4 Are students prepared for this type of teaching?
E5 Do you think it is necessary to go one step further? Should this
type of teaching go further?
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Table A1. Cont.

4th year students

Life expectancy

-

AA1 What is going to happen?
AA2 What are you afraid of?
AA3 What do you think will happen with the practice?
AA4 What do you think will happen to your degree?
AA5 If you miss a practicum how good is your training?

-

How does the situation caused by the crisis in the professional
field affect your desire to become a nurse?
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Abstract: To analyze the quality of resuscitation (CPR) performed by individuals without training after
receiving a set of instructions (structured and unstructured/intuitive) from an expert in a simulated
context, the specific objective was to design a simple and structured CPR learning method on-site.
An experimental study was designed, consisting of two random groups with a post-intervention
measurement in which the experimental group (EG) received standardized instructions, and the
control group (CG) received intuitive or non-standardized instructions, in a public area simulated
scenario. Statistically significant differences were found (p < 0.0001) between the EG and the CG for
variables: time needed to give orders, pauses between chest compressions and ventilations, depth,
overall score, chest compression score, and chest recoil. The average depth of the EG was 51.1 mm
(SD 7.94) and 42.2 mm (SD 12.04) for the CG. The chest recoil median was 86.32% (IQR 62.36, 98.87)
for the EG, and 58.3% (IQR 27.46, 84.33) in the CG. The use of a sequence of simple, short and specific
orders, together with observation-based learning makes possible the execution of chest compression
maneuvers that are very similar to those performed by rescuers, and allows the teaching of the basic
notions of ventilation. The structured order method was shown to be an on-site learning opportunity
when faced with the need to maintain high-quality CPR in the presence of an expert resuscitator until
the arrival of emergency services.
Keywords: cardiopulmonary resuscitation; chest compression; method; experiential learning;
observation; CPR

1. Introduction
The out-of-hospital cardiorespiratory arrest (OHCA) is a frequent health problem in developed
countries, and only a small percentage of the victims receive cardiopulmonary resuscitation (CPR) by
the bystanders [1]. Early and high-quality resuscitation maneuvers can double, or even quadruple,
survival [2], however, CPR training of the general population is scarce. The current protocols
differ depending if they are directed towards professionals or laypersons, and the health services
continue exploring alternatives to improve bystander CPR rates when witnessing out-of-hospital
cardiorespiratory arrests. Among these alternatives, we find mass training and telephone-based
CPR, to such an extent that in 2015, the European resuscitation guidelines [3] recognized the
important role of dispatcher-assisted CPR in the diagnosis and providing of telephone-assisted,
early cardiopulmonary resuscitation.
From that point on, the attempts to combine standardized communication in CPR have
increased [4,5], with supporters [6] and critics [7] until 2019, when the International Liaison Committee
on Resuscitation (ILCOR) [8] recommended that the dispatchers provide instructions to the bystanders.
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From that point on, many research studies provided information about the increased survival rate [9,10],
and affirmed that the provision of dispatch cardiopulmonary resuscitation instructions, instead of no
instructions at all, improved the results from cardiopulmonary arrest [11].
However, all of these studies suggest that the clinical results after out-of-hospital cardiac arrest
have a greater possibility of improving when dispatcher assistance is available; the scientific societies
identify, in their knowledge gap, the preferred CPR instruction sequence for Dispatcher-Assisted
Cardiopulmonary Resuscitation (DA-CPR) [8], because an optimal sequence of orders is not yet
available for those who are limited to receiving instructions from emergency services personnel.
At present, the ILCOR is still seeking the best evidence through the Consensus on Science with
Treatment Recommendations (CoSTR) [12].
Between the CPR observed by an expert and telephone-based CPR, we find real-life situations
where only one expert/healthcare worker performs resuscitation maneuvers surrounded by people
without training, but who could play an important role in maintaining high-quality CPR if they could
learn how to do so on-site. These possible scenarios would need to have certain essential elements,
described by Bandura [13,14], when learning a skill through observation: attention and motivation.
If motivated people were available who are willing to relieve the expert resuscitator, then this expert
could provide the necessary instructions to teach CPR to the bystanders for the benefit of the patient.
The exhaustion of a single resuscitator could reduce the possibilities of maintaining high-quality CPR
until the arrival of the emergency services.
Recent studies back the use of standardized communication in resuscitation maneuvers to improve
the communication and care of the patient during life-support maneuvers [15], and other research
studies have associated the use of “action-linked phrases” such as “shock delivered, start compressions”
with a decreased start time of the chest compressions [16].
The general objective of our study was to analyze the quality of the CPR, performed by individuals
who had no prior knowledge on resuscitation, after receiving a set of instructions (structured and
unstructured/intuitive) from an expert within a context of simulated CPR. The specific objective was to
design a simple and structured method for the fast learning of CPR on-site.
2. Materials and Methods
2.1. Study Design and Settings
A post-intervention two-group post-test-only randomized experiment [17–20] was designed, in
which the experimental group (EG) received standardized instructions, and the control group (CG)
received intuitive, unstructured instructions. This is one of the simplest experimental designs [21].
The groups (experimental and control) were randomly assigned. One group received the training;
the other group did not receive the training, and was used for comparison. A previous trial was
not required for this design, as participants were randomly assigned to the groups, and thus it
was assumed that both groups were statistically equivalent. In this design, the objective was to
determine whether differences existed between the two groups after the training program. Therefore,
a prior trial was not considered for this study design. Although this test could have been used to
determine whether the groups were comparable before the experiment, this was not done, to avoid
the possible negative effects entailed by the trail to the internal validity, which could be detrimental
for the participants’ learning. On the other hand, the participants were randomly assigned to the
groups and the experimental conditions, ensuring that the groups were equivalent (they had the same
socio-demographic characteristics, particularly not having any previous training or prior knowledge
about resuscitation).
2.2. Selection of Participants
The target population was the university population from the Region of Murcia (Spain); volunteers
were solicited through announcements in the virtual campus among the students from the Catholic
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University of Murcia. The collection of data was performed between the months of November 2019
and February 2020.
The study included all the volunteer participants older than 18 who had signed the informed
consent form and who did not comply with the exclusion criteria. These exclusion criteria were:
physical limitation that could impede them from performing chest compressions and ventilation for
2 min, intellectual limitation that could impede them from following and performing the orders,
refusing to participate in the study, being a healthcare worker or a healthcare student, and having
received CPR training at least 5 years prior. The participants were informed about the purpose
of the study to evaluate the efficacy of a method to teach CPR on-site in the least amount of time.
The participants were not informed about the results of their intervention until the end of the study.
The expert resuscitators were selected from clinical simulation teaching staff volunteers at the university.
The inclusion criteria were: being an instructor in basic life support (BLS) and automated external
defibrillation (AED) accredited by the European Resuscitation Council (ERC), and/or being a CPR
professor for more than 2 years. Ultimately, this group was comprised of eight experts, of which six
were women and two were men.
2.3. Intervention
After complying with the eligibility criteria to participate in the study, the participants were
randomly assigned to the experimental group “structured orders” or to the control group “unstructured
orders”. This assignment was performed using a random assignment tool (sealedenvelope.com, London,
UK). Likewise, once assigned to a group, the roles of ventilation (VR) or chest compression (CR) were
randomly assigned. Participants were blinded to the allocation until randomization. For performing
the mouth-to-mouth ventilations, face protection devices (Laerdal® Face Shield, Laerdal Medical
Corporation, Stavanger, Norway) were made available to the participants. When the research was
conducted, knowledge about the COVID-19 pandemic was unknown in Spain.
A total of 138 individuals comprised the final sample. Of these, 12 were excluded because they
had received CPR training in the last 5 years. Of the remaining 126 participants, 64 were randomly
assigned to the structured orders group (experimental group, EG) and 62 to the unstructured orders
group (control group, CG). Of the 64 EG participants, 32 were assigned the ventilation role (VR) and 32
to the chest compression role (CR); after the randomization, two VR participants were excluded when
they refused to perform mouth-to-mouth ventilation, one CR participant was excluded for fatigue
which impeded concluding the trial, and one participant was excluded due to loss of data. From the
62 participants in the GC group, 30 were assigned to the VR group and 32 to the CR group; after the
randomization, two CR participants were excluded due to fatigue that impeded them from finishing
the trial. Lastly, the 120 remaining participants received the training planned, and the results were
analyzed. A CONSORT study flow diagram is shown in Figure 1.
2.4. Experimental Group: Structured Orders
Before starting, the participants were told that they were dealing with a simulated scenario on the
street, and that they were witnessing how an expert performed CPR on a person in OHCA. They were
told that the expert would ask for their help after two cycles of 30 compressions/2 ventilations (30:2)
after their arrival. After this period, they would receive a series of orders that they had to follow to
provide CPR for the next 2 min.
Only compressions were performed during the time the expert gave orders. The orders provided
(adapted from the main guides in CPR terminology) [16,22–25] to the participants with the chest
compressions role (CR) were:
1.
2.

“Kneel in front of me”.
“Interlock your hands, one over the other, and straighten your arms”.
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3.
4.
5.

“When I count to three, you have to place your hand in the middle of the chest and compress
“hard and fast” [25] 30 times”.
“Have you understood?” (If the participant answered “NO” to this question, the order would be
repeated again without any changes).
“1, 2, 3, now!”

The orders provided to the participants with the ventilation role (VR) were given, while the CR
participants performed the first chest compressions. These orders were:
1.
2.
3.

“Put your hand on the forehead”.
“Put the other hand on the chin and lift”.
“Cover the nose and blow two times when your partner reaches 30”.

In this sequence of instructions, to warn the rest of the participants and the resuscitators that
the end of the compressions was near and to minimize the interruptions, the expert had the added
requisite of counting the last five compressions aloud.
The expert who participated in the experimental group was trained in the structured learning
method, and had previously practiced in simulation. The expert was the same for the completely
experimental group.
2.5. Control Group: Structured Orders
To conduct the trial with the unstructured orders group (CG), the expert and the participants were
informed about the same simulation scenario. The experts were told that they could ask for help after
two cycles of 30:2, and they were asked to give the sequence of orders they thought to be faster and
more opportune, following their intuition and previous knowledge, in order for the participants to
relieve them in the following 2 min.
To eliminate the learning effect [13], meaning the familiarization of the experts with the procedure,
and therefore improving the results in later trials, the pretest trials were dispensed with [26], and eight
different experts were selected to interact with the CG participants, so that they were not allowed to
repeat the trial more than four times. The experts were not study participants, and they did not have
prior knowledge of the structured orders utilized with the EG or the hypothesis of the study.
Comments, corrections, or explanations were not allowed in any of the two groups once the orders
were given and the CPR started by the participants.
2.6. Analysis Parameters
The main result of the study was the time needed for giving orders (seconds). The secondary
result variables were: pauses between compression and ventilation (seconds), depth (mm),
rate (compressions/minute), effective rate of ventilation (% between 500–600 mL), rate of chest
recoil (%), positioning of the hands (% of success with respect to the center of the chest), scores reached
in the mannequin (compression score (0–100), of ventilation (0–100), total/final (0–100)), age (years),
sex (male/female), weight (kg), height (meters), and body mass index (BMI) (kg/m2).
2.7. Measurements
The demographic data were collected in questionnaires after the informed consent. For collecting
the data relative to the quality of the CPR, the Resusci Anne QCPR® manikin (Laerdal Medical
Corporation, Stavanger, Norway) was utilized, which was calibrated and checked before conducting
the experiment, and periodically during the experimental phase.
2.8. Analysis
The continuous variables with a normal distribution were expressed as mean and standard
deviation (SD); the data without a normal distribution were described as median and interquartile
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range (IQR). A difference in means analysis was performed for independent samples with the Student’s
t test or the Mann–Whitney U test, according to the distribution of the data. The categorical variables
were described as frequencies and percentages (%). The results were considered statistically significant
at p < 0.05. The data were reported according to the CONSORT guidelines [27]. The processing and
analysis of the data were conducted with the statistical package IBM SPSS® for Windows version 22.0
(IBM Corporation, Armonk, DA, USA).
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3. Results
The mean age of the participants was 21 years old (SD 4.75), the mean height was 1.71 m (SD 0.08),
the mean weight was 66.1 kg (SD 12.14), and the mean BMI was 22.5 kg/m2 (SD 2.92). Of these,
60% (n = 72/120) of the participants were women. Table 1 shows the demographic data according to
groups (CG and EG).
Table 1. Baseline demographics (n = 120).
Demographic Variables

Unstructured Orders Group (n = 60)

Structured Orders Group (n = 60)

p-Value

Age (years)—mean (SD)
Sex (% female)
Height (m)—mean (SD)
Weight (kg)—mean (SD)
BMI (kg/m2 )—mean (SD)

21 (5.07)
36 (60)
1.72 (0.09)
67.3 (13.46)
22.7 (3.20)

21 (3.78)
36 (60)
1.70 (0.09)
64.3 (11.68)
22.1 (2.77)

0.669
0.574
0.31
0.209
0.236

Statistically significant differences were obtained (p < 0.0001) between the EG and CG for the
variables: time needed to give orders (Figure 2A), pauses between chest compressions and ventilations
(Figure 2B), depth, overall score, chest compression score, and chest recoil.

(A)

(B)

Figure
orders. (B)
(B)Pauses
Pausesbetween
between
chest
compressions
ventilations.
Figure2.2.(A)
(A)Time
Timeneeded
needed to
to give
give orders.
chest
compressions
andand
ventilations.

The mean depth was 51.1 mm (SD 7.94) for EG, and 42.2 mm (SD 12.04) for the CG (Table 2).
The median of the variable rate for the EG was 121 compressions per minute (IQR 110, 130), and
121 compressions per minute (IQR 113, 132) for the CG. The median of effective ventilation (% between
500–600 mL) was 20% (IQR 5, 50) for the EG, and 40% (IQR 0, 60.42) for the CG. The median for chest
recoil was 86.32% (IQR 62.36, 98.87) for the EG, and 58.3% (IQR 27.46, 84.33) for the CG. From the
participants, 83.3% (25/30) correctly positioned their hands in the EG, and 80% (24/30) in the CG
(Table 2).
No statistically significant differences were found according to sex, age, height, weight, or BMI
between the CG and the EG, or the VR or CR groups.
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As for the scores achieved (Figure 3), the means/medians obtained were: 67 points (IQR 49, 83) for
the EG, and 65 points (IQR 34, 81.5) for the CG in ventilation; 78.5 points (IQR 61.5, 87.25) for the EG,
and 53 points (IQR 37.25, 61) for the CG in compression; 73 points (SD 14.5) for the EG, and 45 points
Int. 22.47)
J. Environ.
Health
17, x CPR score.
8 of 12
(SD
forRes.
thePublic
CG in
the2020,
overall

The median of the variable rateTable
for the
EG was
121 compressions
per minute (IQR 110, 130), and
2. Study
outcome
data.
121 compressions per minute (IQR 113, 132) for the CG. The median of effective ventilation (%
Unstructured
Structured
t-Test/Mann–
p-Value
Variables
Study
between 500–600
mL) of
was
20% (IQR 5, 50) for theOrders
EG, and 40% (IQR
0, 60.42) for
the CG. The
median
Orders
Whitney U
forTime
chest
recoil was 86.32% (IQR 62.36, 98.87) for
the EG, and 58.3%
(IQR 27.46,
84.33) for<0.001
the CG.
needed to give orders (seconds)—mean (SD)
55.3 (26.09)
17.9 (2.34)
t = 7.813
From
participants,
83.3% and
(25/30)
correctly positioned their hands in the EG, and 80% (24/30) in
Pausesthe
between
chest compressions
ventilations
5 (5, 6)
4 (3, 4)
U = 152
<0.001
(seconds)—median
(IQR)
the CG (Table
2).
Depth (mm)—mean (SD)
42.2 (12.04)
51.1 (7.94)
t = 3.38
0.001
No Rate
statistically
significant
differences were
according
to sex,
weight,0.923
or BMI
(comp/min)—median
(IQR)
121found
(113, 132)
121 (110,
130)age, height,
U = 443.5
score
(0–100)—mean
45.03 (22.5)
73 (14.5)
t = 5.73
<0.001
betweenOverall
the CG
and
the aEG, or(SD)
the VR or CR groups.
Ventilation score (0−100) —median (IQR)
65 (34, 81.5)
67 (49, 83)
U = 370.5
0.437
Ascompression
for the scores
achieved (Figure
means/medians
obtained
were: 67U points
49, 83)
Chest
score (0–100)—median
(IQR)3), the 53
(37.25, 61)
78.5
(61.5, 87.25)
= 171 (IQR
<0.001
Hands
(IQR)
100)
10078.5
(100, points
100)
U =61.5,
437.5 87.25)
0.784
for the EG,
andposition—median
65 points (IQR
34, 81.5) for the100
CG(100,
in ventilation;
(IQR
for the
% Effective ventilation (500–600 mL) a —median (IQR)
(0, 60.42)
(5, 50)
U = 394.5
EG,
and 53 points (IQR 37.25, 61) for the CG in40compression;
7320
points
(SD 14.5)
for the EG,0.682
and 45
% Chest recoil—median (IQR)
58.3 (27.46, 84.33) 86.32 (62.36, 98.87)
U = 263.5
0.006
points (SD 22.47) for the CG in the overall
CPR score.
a
Two cases with missing data.

Unstructured Orders

Structured Orders

100%

Overal Score
100
80
60
40
20
0
Chest Compression
Score

Ventilation Score

Figure 3. Comparison of the scores reached by each group, with respect to the maximum score.

As for ventilation, 40% (12/30) of the CG participants correctly performed the head-tilt/chin-lift
maneuver
toComparison
ventilate. of
Inthe
thescores
EG, reached
this maneuver
was performed
byto66.67%
(20/30) score.
of the
Figure 3.
by each group,
with respect
the maximum
participants. Statistically significant differences were found in effective ventilation after performing
As for ventilation,
40% (12/30)
of the CG participants correctly performed the head-tilt/chin-lift
the head-tilt/chin-lift
maneuver
(p < 0.0001).
maneuver to ventilate. In the EG, this maneuver was performed by 66.67% (20/30) of the participants.
4.Statistically
Discussionsignificant differences were found in effective ventilation after performing the headtilt/chin-lift maneuver (p < 0.0001).
Increasing the rates of resuscitation when witnessing cardiorespiratory arrests is still a challenge
in Spain [28]. This study intended to demonstrate the efficiency of a fast and structured method
4. Discussion
of communication on-site for situations in which an expert is performing CPR in the presence of
Increasing
thewilling
rates ofto
resuscitation
when
witnessing
cardiorespiratory
arrests is still
a challenge
bystanders
who are
provide relief,
either
in the compression,
or in ventilation
maneuvers.
in Spain
[28]. This studyvicarious,
intended to
the efficiency
of a fast[13]
andare
structured
method
Observation-based,
or demonstrate
through-demonstration
learning
some one
of theof
communicationutilized
on-site methods
for situations
in which
an skills
expert
is Diverse
performing
CPR
in the
presence
most-commonly
for learning
motor
[29].
studies
have
suggested
thatof
bystanders
who are
to provide
relief, either
in the compression,
or inIn
ventilation
maneuvers.
visual
orientation
canwilling
accelerate
the acquisition
of complex
motor skills [30].
our case, we
believe
Observation-based,
vicarious,
or through-demonstration
learning
are some
one of (such
the mostthat this
visual guide offered
advantages
over instructions that were
not [13]
provided
in person
as
commonly
utilizedfor
methods
for learning
motor skills
[29]. Diverse studies
have
through
the phone,
example).
We also believe
that observational
learning
hadsuggested
effects (inthat
bothvisual
the
orientation can
accelerate
theasacquisition
complex
skills [30].
In our case, we
that this
experimental
groups
as well
the controlofgroup)
onmotor
the quality
of resuscitation;
thisbelieve
is the reason
visual
offeredof
advantages
instructions
were not variable
provided(structure
in personmethod)
(such as is
through
why
theguide
co-variation
the resultsover
attributed
to the that
independent
even
the phone, for example). We also believe that observational learning had effects (in both the
experimental groups as well as the control group)
on the quality of resuscitation; this is the reason
187
why the co-variation of the results attributed to the independent variable (structure method) is even
more powerful, as this observational learning was found in both groups (experimental and control).
Therefore, it is thought that there could be a causal attribution of the structured method towards the

Int. J. Environ. Res. Public Health 2020, 17, 5495

more powerful, as this observational learning was found in both groups (experimental and control).
Therefore, it is thought that there could be a causal attribution of the structured method towards
the improvement of CPR. Thus, it can be concluded that the use of structured orders results in the
better performance of CPR, compared to intuitive or unstructured orders of individuals without prior
knowledge of CPR.
The main finding of our study consisted of the statistically significant decrease in the time needed
to provide the orders that allowed relieving the expert and performing high-quality CPR. The time
invested by the expert in the experimental group was significantly less compared to the unstructured
orders group. The pauses between compressions and ventilations also decreased. In addition,
an improvement was registered in the mean depth and the chest recoil, compared to the set of
unstructured orders.
From our point of view, the decrease in these times could be related to the simplicity of the
orders, in agreement with the results from Hunt et al. [16], insofar as it was suggested that there
was a greater chance that the appropriate action could occur when short, easy, and specific phrases
were utilized. The pauses between compression and ventilation were significantly reduced in the
experimental group, with this result possibly due to the implementation of improvements proposed by
Lauridsen et al. [15], such as the use of backwards counting before the relief, or counting out loud of
the last five compressions.
The simplification of the orders can also improve the quality of the chest compressions [31].
This could help in the understanding and discussion of the results from other studies [32] that suggest
that non-trained bystanders are not useful during CPR.
As for ventilation, achieving the volunteer’s relief of the compression expert relies on a margin of
30 compressions (between 15–17 s) for the ventilation volunteer to receive the indications correctly.
The participants who performed the head-tilt/chin-lift maneuver performed effective ventilations
(500–600 mL) that were significantly better than those who did not. However, for the ventilation
skills, no significant differences were found between the groups; in fact, the scores reached by the
unstructured orders group were higher. Thus, it seems possible that although a layperson resuscitator
performs the head-tilt/chin-lift maneuver correctly, this does not ensure proper ventilation, but could
result in mistakes in the volume ventilated (hyperventilation or hypoventilation).
This makes us believe that on the one hand, ventilation is a skill that requires more training
time compared to compression, and on the other hand, that compression-only CPR in the presence
of an expert is also a valid alternative; not only for those people who are reticent about performing
mouth-to-mouth ventilation [33], but also for the notable public interest in learning CPR [34]. All of
these improvements resulted in higher scores, provided by the simulator, of the experimental group
than the control group.
The variables rate and hand positioning did not show significant differences between both groups,
and were within the range accepted by scientific societies [35].
Our study was conducted with the aim of assessing the effectiveness of providing orders. However,
this method has an added benefit, in that in a real-life situation in which the expert has to be relieved,
a layperson could be properly corrected fast. Thus, during the resuscitation procedure, the strong
points could be emphasized, and the weak points improved, in order to provide high quality CPR
until the arrival of the emergency services. This advantage is shown in studies, such as those from
González-Salvado et al. [36], which affirms that practical learning guided by an instructor provides
better results.
In conclusion, the learning of technical skills seems to be greatly simplified when the layperson or
beginner is allowed to observe an expert, as pointed out in other studies [37,38], which associate a
greater ability of response and performance of the layperson after viewing ultra-brief videos.
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Limitations
Among the main limitations of the study, we find the extrapolation of the results due to the
characteristics of the sample and the type of experiment. The external validity could be improved with
a representative sample of a real population, not only with a healthy university population. In the
second place, we believe that the validity of the experiments with simulation is limited, as it does not
occur in a real-life context, and other variables, such as stress or the interference from other spectators,
could not be taken into account. Another limitation that should be mentioned is the lack of a pre-test
to assess the resuscitation skills of the participants, beyond their statement of being a layperson. In this
case, the design of the study would have been more complex. Thus, this was not done, to avoid
the threat to the internal validity known as learning. However, if properly managed, it could have
provided a greater internal validity of the study, which could have helped establish, with greater
precision, if the groups were homogeneous for their comparison.
5. Conclusions
The use of a sequence of simple, short and specific orders, together with observation-based
learning, makes possible the execution of chest compression maneuvers that are very similar to those
performed by rescuers, and allows the teaching of the basic notions of ventilation.
Improvements were identified in the variables “time needed to give orders”, “pauses between
chest compressions and ventilations”, and “chest recoil” when CPR was performed by laypersons in
the experimental group.
The method of structured orders was shown to provide an on-site learning opportunity when
faced with the need to maintain high-quality CPR in the presence of an expert resuscitator before the
arrival of emergency services, and after their arrival, in case further help is needed.
More research studies are needed to assess these findings in a non-university population, and to
measure other variables that could have an influence on the results, such as the role of the layperson’s
stress when facing this situation in a non-simulation context.
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Abstract: In response to the COVID-19 pandemic, health care modalities such as video consultations
have been rapidly developed to provide safe health care and to minimize the risk of spread.
The purpose of our study is to explore Spanish healthcare professionals’ perceptions about
the implementation of video consultations. Based on the testimonies of 53 professionals,
different categories emerged related to the four identified themes: benefits of video consultations
(for professionals, patients, and the health system, and compared to phone calls), negative aspects
(inherent to new technologies and the risk of a perceived distancing from the professional), difficulties
associated with the implementation of video consultations (technological difficulties, lack of technical
skills and refusal to use video consultation among professionals and patients), and the need for
training (technological, nontechnical, and social-emotional skills, and adaptation of technical skills).
Additionally, the interviewees indicated that this new modality of health care may be extended to a
broader variety of patients and clinical settings. Therefore, since video consultations are becoming
more widespread, it would be advisable for health policies and systems to support this modality
of health care, promoting their implementation and guaranteeing their operability, equal access
and quality.
Keywords: clinical skills; COVID-19; healthcare providers; implementation; interpersonal skills;
perception; qualitative research; telemedicine; training; video consultation

1. Introduction
Telemedicine is the use of telecommunication systems to provide health care from a distance [1].
This modality comes in different variations: online consultations, by telephone or videoconference,
telemonitoring/screening with devices that monitor a patient’s vital signs, sensors with GPS trackers,
and chatbots for recommendations [2]. However, the most commonly used are video consultations [1,3].
The main medical conditions that require video consultations are hypertension, diabetes, heart failure,
asthma, chronic obstructive pulmonary disease and the care of elderly patients [3]. Therefore, video
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consultations have been widely used with patients who have common chronic conditions [4] and
primary care needs [5]; these types of consultations are even considered the future of healthcare [6].
More specifically, nursing professionals have used video consultations in follow-up care for patients after
surgery, patients with chronic diseases, families of children with cancer and premature newborns [7].
Telemedicine has demonstrated similar health outcomes and patient/healthcare professional satisfaction
compared with in-person healthcare consultations, and has improved access to health care services [1,8].
In addition, some cost-utility and cost-effectiveness studies have demonstrated that telemedicine can
reduce costs [1,8,9].
On March 11, 2020, the World Health Organization declared the novel coronavirus disease 2019
(COVID-19) outbreak as a pandemic. Most positive cases are asymptomatic or self-limiting, but the
clinical spectrum of the disease extends to severe progressive pneumonia with acute respiratory distress
syndrome (ARDS), which is a life-threatening condition requiring mechanical ventilation and intensive
care support [10]. The symptomatology of COVID-19 infection is not specific, which makes it clinically
indistinguishable from other viral respiratory illnesses [11]. According to recent systematic reviews,
the most common disease-related symptoms are fever, cough, muscle aches and/or fatigue, dyspnea,
headache, sore throat, and gastrointestinal symptoms [11] and skin lesions with different clinical
characteristics [12]. In addition, there is evidence that COVID-19 may exacerbate certain cardiovascular
symptoms and lead to cardiovascular complications [13]. Finally, some mental disorders have even
been aggravated during this pandemic [14]. In this sense, nurses are central to COVID-19 prevention
and the care of infected patients. Nurses are not only providing frontline care in severe COVID-19 cases
that require hospitalization, but are also monitoring outpatients in community settings, and providing
education to patients and the general public about the outbreak [15]. However, the rapid progression
of COVID-19 around the world has become a real challenge for health organizations and policies,
exemplified by the implementation of social distancing measures, such as quarantine periods [16].
As all healthcare professionals are at risk of contagion, new modalities of care are emerging in order to
avoid face-to-face contact with patients and to ensure that patients receive the care they need [17,18].
Furthermore, as governments have been promoting social distancing, the creation of safe medical
settings has become a priority [19] in order to avoid the risk of spreading the disease [20]. For instance,
in Spain, 24.1% of positive COVID-19 cases have been reported among healthcare professionals [21].
In this sense, video consultations are considered the perfect solution during this worldwide
pandemic [18], mitigating its impact on the population’s health and the use of health resources, and are
being promoted, especially in the United Kingdom and the United States of America [22]. In addition,
the population’s interest in telehealth and the number of telemedicine visits have dramatically
increased during the pandemic, owing to restrictions on in-person clinical encounters [23,24]. Moreover,
telemedicine platforms are ideal for responding to global infectious disease outbreaks and preventing
overcrowding in emergency departments in hospitals, primary care clinics and emergency services [25].
Consequently, many governments have been forced to adapt to the sudden implementation of
telemedicine to promote safety for low-acuity patients, their family members and healthcare
professionals, and to avoid delays in the provision of health care that may result in more health
problems or complicate existing clinical situations, jeopardizing patients’ future health [19]. For instance,
online mental health services have been promoted within the context of COVID-19 [20]. Therefore,
this pandemic is a call to action in countries without integrated telemedicine in their national health
system [22].
In Spain, 100% of the population has access to the public health system. In response to the
COVID-19 pandemic, the Spanish health authorities implemented follow-up systems at the primary
care level, mainly consisting of phone calls [2]. In addition, some private health providers offered video
consultations for the general public free of charge. Consequently, some Spanish health authorities are
currently strengthening the use of teleconsultations and telemedicine as a public health policy for the
reorganization and normalization of health care services.
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However, studies have paid surprisingly little attention to the perception of telemedicine among
healthcare professionals, mainly focusing rather on barriers to and difficulties with this modality
of healthcare [3]. Thus, when a new approach is implemented, it is important to examine how
it is perceived by healthcare professionals, as this could influence its usefulness and effectiveness.
Furthermore, introducing video consultations to healthcare services is far more difficult than healthcare
professionals assume, as they need to change their routines and the manner in which they care for
patients [17]. Healthcare professionals need to understand that interactions during video consultations
are different from face-to-face consultations, and thus, they need to be ready to deal with certain
challenges: establishing a connection and starting a video consultation, dealing with disruption to the
conversational flow, breakdowns of video consultation platforms and latency in the conversation [26].
Although at present health authorities are racing to implement virtual health-care technologies as
fast as they can, and healthcare professionals are motivated to use them to reduce the spread of
COVID-19 [27], their perceptions about this new modality of healthcare provision must be examined
in order to ensure and improve its effectiveness.
For this reason, the purpose of our study is to explore Spanish healthcare professionals’ perceptions
about the implementation of video consultations and its management in the provision of high-quality
health care.
2. Materials and Methods
2.1. Study Design
A descriptive observational study was carried out using a qualitative methodology.
This methodology is the most suited to achieving a deep understanding of the phenomenon of
interest [28], such as the emerging implementation of a modality for the provision of health care that
has an impact on the professionals who have to manage it. In this way, understanding their perception
regarding video consultations may help us to understand this phenomenon and make more informed
decisions regarding future courses of action. In addition, to ensure the quality and transparency of our
research, The Consolidated Criteria for Reporting Qualitative Research (COREQ checklist proposed by
Tong et al. [29]) was followed.
2.2. Sample and Setting
Although the sample size was not selected a priori, qualitative data were collected following
two precepts: the data saturation precept proposed by Morse [30] (interviews continue until new
elements of discourse are no longer collected) and the novelty precept proposed by Mayan [31] (data is
collected until it is considered that something important and novel could be derived therefrom about
the phenomenon of interest).
All study informants were working healthcare professionals in the public health system in the
same Spanish region. Consequently, biases related to different organizational and care environments
were avoided.
According to the recommendations for sample selection proposed by Patton [32], our purpose was
to use selected participants (healthcare professionals with or without experience in video consultation)
to obtain the greatest quantity of information in order to understand the phenomenon under study in
depth. In this way, snowball or chain sampling was carried out, identifying relevant participants with
the collaboration of key informants (training and research managers in healthcare departments) who
nominated good candidates for our study.
Ultimately, the study included a total of 53 healthcare professionals. The study was carried out
between 02 April 2020 and 25 May 2020.
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2.3. Data Collection
A structured interview, comprising four closed-ended and four open-ended questions, was used
to collect sociodemographic data and to facilitate in-depth discussion of all relevant topics (see the
interview outline in Table 1). All participants were interviewed online (using the Google MeetTM
video platform (Google, Mountain View, CA, USA)) due to social distancing restrictions during the
COVID-19 pandemic. The interviews lasted 15 min on average and were carried out by a researcher
with extensive experience in qualitative research, who had no working relationship with any healthcare
professional and strictly followed the interview outline, thus ensuring objectivity and avoiding possible
biases. The entire content of the interviews was recorded with the participants’ consent.
Table 1. Interview outline.
Aspects Addressed

Questions

Sociodemographic data

Age
Sex
Professional category
Work experience (years)
Workplace (primary health or hospital services)

Closed-ended questions about
general aspects of video
consultations

Open-ended questions about specific
aspects about video consultations

Do you consider video consultations to be an appropriate means by
which to provide health care?
If your answer was affirmative, which patients do you consider
would mainly benefit from this modality of health care?
If you have already held a video consultation, indicate the
approximate number of video consultations you have held.
Do you consider that healthcare professionals need to be trained in
this modality of health care?
Indicate the benefits and positive aspects associated with the use of
video consultations.
Indicate the negative aspects associated with the use of video
consultations.
Indicate the difficulties in implementing video consultations.
To properly hold a video consultation, which skills do you consider
are relevant and should be taught?

2.4. Data Analysis
The mean and standard deviation (SD) were calculated to analyze sociodemographic data and
responses to closed-ended questions. Qualitative data were obtained from the healthcare professionals’
responses to the four proposed open-ended questions. All perceptions and opinions from the healthcare
professionals were transcribed and reviewed by two different members of the research team who
were experts on qualitative methodologies. A content analysis of the qualitative data was performed;
this allowed us to discover the views of each health professional by analyzing their responses and
perceptions about the phenomenon of interest [33]. The themes identified were aligned with the four
proposed open-ended questions.
Subsequently, qualitative data were analyzed to identify reiterated words, sentences, or ideas
that were finally codified into different categories and grouped into the identified themes [31]. Firstly,
an initial reading of the discourses was performed to analyze the categories. Then, the emerging
categories were codified through the consensus and refinement reached by the two researchers [31].
All data were stored, managed, classified, and organized using the qualitative data analytical
software, ATLAS.ti 8 Windows (Scientific Software Development GmbH, Berlin, Germany).
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2.5. Ethical Considerations
This study was approved by the Research and Ethics Board of the Department of Nursing,
Physiotherapy, and Medicine at the university (nº EFM 75/2020), and was carried out following the
ethical principles for medical research of the international Declaration of Helsinki [34]. All participants
received information about the study, participated voluntarily, and provided their written consent.
In addition, and to ensure anonymity, the participants were numerically labeled in chronological order
according to the date of the interview, preceded by the letter “S” (subject).
3. Results
The quantitative data collected from the closed-ended questions showed that 96.2% of the
healthcare professionals considered videoconference consultations to be an adequate option for
providing health care, indicating which patients would most benefit from this modality. The types of
patients that were mentioned most often, i.e., in 14 to 7 informant responses, were chronic patients,
patients who required medical follow-ups and examinations, difficulties in movement (either due to
physical disability or geographical dispersion, or work reasons), and administrative petitions (such as
prescriptions, work leaves due to illness or accident, etc.). However, the types of patients that were
mentioned least often, i.e., in 4 to 2 responses, were resolutions of medical questions (from patients,
caregivers, mothers, etc.), any type of medical condition that did not require physical examinations,
on-demand consultations such as screening to evaluate in-person assistance or not, health education,
mental health disorders, common, minor diseases, and dermatology. Furthermore, most interviewed
professionals had not provided health care via videoconference (n = 44; 83%). Conversely, the number
of video conferences among healthcare professionals who had used this modality ranged from 1 to 5
(mean = 2.66; SD = 1.322). Lastly, 90.6% of participants considered it necessary to train and educate
professionals in this modality of healthcare. It should be noted that no differences were found based
on gender or professional category in any quantitative data collected.
As for the qualitative data, results were obtained after analyzing the contents of the open-ended
questions. During this content analysis, possible divergence in the participants’ discourse according to
their professional category and workplace (primary care or hospital services) was taken into account,
although these factors did not affect the majority of the categories identified, with a few exceptions,
as described in the corresponding category, presented below and grouped into four main themes
(aligned with the four open-ended questions) and the categories that emerged from the participants’
narratives and that were strongly supported by them (see also Table 2).
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Negative aspects inherent to
new technologies

Benefits of video consultations
for both healthcare
professionals and patients

Categories

Benefits of video consultations
compared to phone calls

Risk of perceived distancing
from professional

Negative Aspects

Benefits of Video
Consultations

Benefits for the health system

Theme 2.

Theme 1.

Lack of technical skills among
professionals and patients
Refusal to use video
consultations by healthcare
professionals and patients

Adaptation of technical skills

Nontechnical and
social-emotional skills

Technological skill

Skills Needed to Hold a Video
Consultation and Training is
Needed

Difficulties in the
Implementation of Video
Consultations
Technological difficulties

Theme 4.

Theme 3.

Table 2. Comprehensive list of themes and categories identified after thematic analysis.

Healthcare Professionals’
Perceptions about Video
Consultations’
Implementation
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3.1. Theme 1. Benefits of Video Consultations
Within the context of the COVID-19 pandemic, where interviews were conducted, the clear
benefit of avoiding spreading the disease was confirmed by healthcare professionals. In addition, they
considered that video consultations may provide numerous benefits, with no significant differences
according to their professional category or workplace. In this way, the categories that emerged, in order
of repetition frequency, are as follows:
3.1.1. Benefits of Video Consultations for Both Healthcare Professionals and Patients
Our healthcare professionals referred to avoiding movement that may be unnecessary (both
for patients who do not have to visit to health centers in person and healthcare professionals who
do not have to travel to patients’ homes). This benefit was repeated in the discourse of most
healthcare professionals.
“It avoids the patient’s travels to health centers” (S39)
“You can solve their problems without having to travel and they see you, which is important for
them” (S42)
“To avoid the loss of working hours in patients when the medical consultation coincides with their
working time, avoiding the time required to the movement from their works centers to the health
centers and the waiting for their turn“ (S7)
“The management of time, of the patient and the professional, convenience, flexibility, less
bureaucracy” (S43)
3.1.2. Benefits for the Health System
This category includes benefits such as efficient consultations, avoiding agglomerations and
waiting lists, quick resolutions of common, minor diseases, a decrease in workload at healthcare centers,
and cost reduction. In this sense, our healthcare professionals perceived that the implementation of
video consultations may have direct benefits for the health system.
“It favors accessibility and immediacy, and serves as an efficient filter for in-person consultation”. (S2)
“in specific situations, it can decrease the waitlist time” (S10)
“( . . . ) less crowds in waiting rooms, streamlining of banal diseases” (S11)
3.1.3. Benefits of Video Consultations Compared to Phone Calls
The informants indicated benefits of video consultations compared to phone calls, which is
currently the most used modality of telemedicine in Spain. In this sense, informants perceived as
beneficial the possibility of assessing patients’ physical aspect, in contrast to phone consultations.
Since the interaction is direct, contact with the patient is ensured, allowing both verbal and nonverbal
communication to occur.
“You can see the patient’s face ( . . . ) you can assess aspects of non-verbal communication” (S3)
“I have provided care on the phone with information via Telematics, although I think that the video
consultation goes beyond, because it allows you to assess the expression and transmit more to the
patient, re-enforcing communication” (S21)
“A faithful contact with the patient is maintained, dedicating the time needed without
interruptions” (S49)
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3.2. Theme 2. Negative Aspects
Two quite different categories emerged: the first was consistent among the interviewed
professionals, while the second was almost anecdotal.
3.2.1. Negative Aspects Inherent to New Technologies
Obviously, since it is a technology that does not require physical contact, there are some medical
procedures that are impossible. Our healthcare professionals highlighted two main issues: the
impossibility of physical examinations or procedural techniques during video consultations, and its
management and/or technological difficulties, such as a lack of access for both professionals and
patients (especially for the elderly). In this case, general practitioners mainly indicated the impossibility
of performing physical examinations as a major drawback. Although our informants considered some
negative aspects of this modality, they did not propose any solutions to address them.
“There is a lack of examination if it was needed” (S38)
“The elder population and those who are not so old, for them to have the tools necessary to conduct it,
and the knowledge, and this is relevant to some professionals” (S43)
“For some patients, it use could be complex. For those who are older, they need the necessary support
to be able to use this means of communication” (S50)
3.2.2. Risk of Perception of Distancing From Professional
Healthcare professionals were concerned that their patients may perceive the use of video
consultations as a form of distancing from the health professional. In this sense, healthcare professionals
were concerned that relationships with their patients may deteriorate and/or the internet connection
required to hold a video consultation may create an environment of mistrust for patients.
“The perception of some patients of distancing” (S33)
“Mistrust in the use of technology, difficulties for older people, who do not have the devices,
the relationship can be seen as more distant” (S34)
3.3. Theme 3. Difficulties in the Implementation of Video Consultations
The difficulties that emerged from the informants’ discourse were inherent to the use of new
technologies, which may be unfamiliar or challenging. The needs to provide resources to healthcare
professionals so that they could hold a video consultation, and the need to train and shape them for
the adequate use of this new modality, were underlined.
3.3.1. Technological Difficulties
In anticipation of the future implementation of this healthcare modality, technology was a
re-emphasized issue, related to certain patients having access to the required resources and technological
difficulties for both professionals and patients, with particular emphasis on the elderly.
“Not all the patients, especially the older ones, have access to these technologies or they don’t know
how to handle them” (S12)
“Lack of use by the professionals and the older patients” (S20)
“Computer problems and the older patients who do not know how they work” (S38)
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3.3.2. Lack of Technical Skills Among Professionals and Patients
Another difficulty for the implementation of this healthcare resource is the lack of technical
suitability of both professionals and patients, mainly regarding the elderly.
“It needs more time and adequate technical skills from both parties” (S2)
“Perhaps at first, until the population is familiarized with this technique” (S26)
“Difficulty of older people to adapt to this method” (S50)
3.3.3. Refusal to Use Video Consultations by Healthcare Professionals and Patients
This issue emerged in a handful of the analyzed discourses. Our informants were concerned
about the possible refusal to use this new modality by professionals and/or patients.
“Technical difficulties. Rejection of specific patients/doctors to this type of distance care” (S7)
“Mistrust, resistance from both parties towards the use of the technology” (S34)
3.4. Theme 4. Skills Needed to Hold a Video Consultation and the Need for Training
Within in this theme, technological skills appeared once again to be the main issue, while
nontechnical and social-emotional skills were second. To a lesser extent, the need emerged to adapt
the technical skills that are required for this modality.
3.4.1. Technological Skill
This is related to the need to adequately manage the software or application used and the
technological requirements.
“Handling of telematics tools” (S20)
“Correctly use the technology” (S29)
“Use of the informatics tools or applications” (S34)
3.4.2. Nontechnical and Social-Emotional Skills
Informants emphasized a wide variety of skills, since they were concerned that such skills may
not be adequately managed using a modality without physical proximity. In this way, they indicated
the following skills in order of importance: effective communication (the most repeated), empathy and
patience, verbal and nonverbal language, skills required for structured and guided clinical interviews,
assertiveness, and conflict resolution.
“Communication skills (active listening, empathy, emotional support), motivation, creativity, conflict
resolution, patience” (S35)
“Active listening, communication and clinical interview skills, deferred conflict resolution, fomenting
trust through this medium” (S48)
3.4.3. Adaptation of Technical Skills
This is related to the need to find a substitute for physical contact. Although the interviewees
raised this concern, they did not propose any solutions.
“Probability of guiding a self-examination” (S16)
“Assess clinical aspects that can replace the clinical examination in part” (S32)
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4. Discussion
Our results show that even though 83% of the interviewed informants had not conducted a video
consultation, they considered it to be an adequate option for health care (96.2%). Most of our participants
had not used this modality because the most common form of telemedicine in Spain is the phone call,
although the Spanish health system is currently encouraging the use of video consultation as a public
health policy for the reorganization and normalization of healthcare services [2]. Taking into account
that video consultations are currently considered a necessary tool, the present study was proposed to
explore Spanish healthcare professionals’ perceptions about their future implementation and adequate
management in this country; it is very important to gauge health care providers’ perceptions of this
approach, given that the they are the ones who will conduct such consultations, and therefore, the
quality of this modality will be dependent on them. These perceptions have not been investigated to
date, although recent studies have focused on the general population, indicating a growing interest in
telehealth, as it is a highly-demanded modality of health care during the pandemic [24].
In addition, the interviewed professionals indicated numerous clinical situations and diseases
where video consultations may be used (for both chronic and acute disease conditions). In this sense,
they are in agreement with the reviewed evidence, in that this technology could be useful in cases such as
chronic diseases, medical follow-ups, and mental health or dermatology examinations [7,35]. However,
the interviewed healthcare professionals extended video consultation use to almost all patients who
had access to this technology, as also indicated by new research on this growing field [36–38].
Furthermore, as this modality of healthcare may be complex, the healthcare professionals
interviewed considered that training was needed (90.6%). This is because the most-utilized modality
of telehealth in Spain is still the phone call [2]. However, it should be taken into account that the
implementation of an effective program in telemedicine takes time [18], so it is logical that training and
education would be needed. In this sense, this finding is consistent with the study by Portnoy et al. [39],
who stated that healthcare professionals may be trained and shaped to be “telefacilitators”.
Telemedicine has been shown to be an ideal response to the COVID-19 pandemic, with its use
having been greatly extended in recent months [25]. This was shown by healthcare professionals
themselves, who indicated the avoidance of infection and spread as a clear benefit of video consultations.
Also, many other benefits for both patients and healthcare professionals were noted, e.g., avoiding
travel, wider availability, its immediate nature, saving time, ease of use and consequent increased
efficacy [40]. In this way, video consultations improve accessibility, and can be used to opportunely
tend to urgent concerns. Regarding time-saving, Calton et al. [40] stated that video consultations saved
“windshield time” for home-visiting general practitioners.
Additionally, the healthcare professionals interviewed considered that video consultations offered
efficient screening for consultations, avoiding crowds and waiting lists, allowing for quick resolutions
of common, minor diseases, and decreasing workloads and costs in healthcare centers, as shown by
other studies [1,8,9,25].
In contrast, our informants considered as negative the improper use of the technology and the
inability to perform physical examinations. However, there are current platforms, applications, and
medical devices that may compensate for the need to perform such examination at patients’ homes, so
medical procedures or techniques may be adapted to some patients [41,42]. In this sense, it is important
to ensure that remote healthcare professionals are able to see that the patients are performing the
examination correctly [41].
The difficulties identified by our informants regarding the implementation of video consultations
were consistent with those of other studies [1,3,8,39,41]. Technological difficulties are the most
worrisome issue among healthcare professionals. In addition, it should be noted that the refusal to use
video consultations may be solved by performing preliminary trials, which often improve attitudes
towards technology [40]. However, problems may arise among patients of advanced age, who may have
reduced cognitive abilities [3]. Conversely, the barriers perceived by patients for the implementation
of video consultations should also be taken into account. In this study, the perception of patients was
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not addressed. In this sense, a previous study indicated that although patients were willing to use
them, they will likely go back to in-person consultations, as they may prefer to be attended to by their
usual healthcare provider, or they may even ignore video consultations if they do not know how to use
them [39]. There is no doubt that video consultations are needed in different health systems; therefore,
this pandemic is a call to action in countries without such an option already integrated into their health
systems [22]. However, most countries have not created a regulatory framework to authorize and
integrate telemedicine into their national health systems, including during emergency and outbreak
situations [22]. Although our informants did not indicate any ethical issues related to the use of video
consultations, previous studies have raised concerns that exchanging health information and providing
care electronically could create new risks regarding the quality of healthcare, safety, privacy and
confidentiality [43,44]. As for the skills needed to hold a video consultation, the healthcare professionals
perceived that they needed to be trained to improve their technological skills. This is congruent
with other studies that identified the need for staffing qualified professionals in this modality of
healthcare [45]. In addition, our informants indicated the need for training regarding both nontechnical
and social-emotional skills, such as effective communication, empathy, patience, nonverbal and verbal
language, skills required for a structured and guided clinical interview, assertiveness, and conflict
resolution. They emphasized a wide variety of skills which they felt may not be adequately managed
using this healthcare modality. Although social-emotional skills related to video consultations have not
been analyzed in depth, Humphreys et al. [46] stated that the interaction between patients and health
care providers during video consultation care was substantially different from in-person care, mainly
in cases of palliative care or cancer patients. However, other studies indicated that both types of care
may be similar if the internet connection is of high-quality [40,41]. In this way, patients and healthcare
providers tend to communicate in the same manner as in in-person consultations. Minor technical
breakdowns have been demonstrated not to cause major disruptions to clinical interactions [41]. In fact,
video consultations have been considered an effective modality in the provision of health care to cancer
and palliative patients and their relatives [40,47,48], for whom nontechnical and social-emotional skills
are essential. Therefore, training regarding video consultation, to facilitate its adequate adaptation in
the provision of high-quality care, is needed [46]. Furthermore, our informants perceived that they
should be trained in adapting medical procedures and techniques, although this is more complex, as
specific devices may sometimes be required at patients’ homes [41].
Video consultations were considered as a promising tool before the COVID-19 pandemic [49],
and at present, are being used around the world [1,3] due to the need to avoid the spread of the
virus [17,18]; therefore increased training and research in this field are required to ensure that
high-quality health care is being provided. However, patients will also need to be provided with the
devices required to adequately perform video consultations [41,44].
Lastly, as we carried out a small-scale qualitative study, there could be limitations related to the
transferability of our findings. Nonetheless, this study aimed to address healthcare professionals’
perceptions about the immediate implementation of video consultations in their daily clinical practice,
and this objective was achieved. In this sense, it should be noted that most interviewed informants
had never held a video consultation, so their perceptions may change when they use this modality of
health care. In addition, video consultations may differ according to the platform, software, or devices
used. Consequently, more research on this topic is recommended. Lastly, it would be advisable to
study the barriers perceived by patients related to the implementation of video consultations.
5. Conclusions
For the effective implementation of video consultations as a modality of health care within a
health system, it is important to examine how it is perceived by healthcare professionals, as this could
have an impact on its effectiveness. Our informants identified the positive and negative aspects related
to video consultations, the difficulties associated with its implementation, and the skills required for
its management; they also acknowledged that training is required. During the COVID-19 pandemic,
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the implementation of video consultations may yield information on the future of telemedicine with
the goal of providing healthcare not only to chronic patients, but also to those with acute diseases. They
have been shown to be useful in a broader sense, and so should not be stopped when the pandemic is
mitigated. As our informants indicated, the use of video consultations may be extended to a wide
variety of patients and clinical situations. It would be advisable to implement health policies and
systems to support this modality of health care, promoting its implementation and guaranteeing its
operability, equal access and quality of healthcare.
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Abstract: The objective of the present study was to evaluate the activities of daily living (ADLs) using
the Barthel Index before and after infection with the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) and also to determine whether or not the results varied according to gender. The ADLs
of 68 cohabiting geriatric patients, 34 men and 34 women, in two nursing homes were measured
before and after SARS-CoV-2 (Coronavirus 2019 (COVID-19)) infection. COVID-19 infection was
found to affect the performance of ADLs in institutionalized elderly in nursing homes, especially in
the more elderly subjects, regardless of sex. The COVID-19 pandemic, in addition to having claimed
many victims, especially in the elderly population, has led to a reduction in the abilities of these
people to perform their ADLs and caused considerable worsening of their quality of life even after
recovering from the disease.
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Coronavirus 2 (severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)) is an
infectious disease that causes a severe acute respiratory syndrome. This virus belongs to the
family of positive-sense enveloped RNA beta coronaviruses that emerged in Wuhan, China,
in December 2019 [1]. It is the cause of the clinical disease known as COVID-19, which has
caused more than 50 million infections and more than 1.25 million deaths according to the
World Health Organization (WHO) [2].
In Spain, 5417 nursing homes exist, with 690 of these in Castilla y León, of which 71%
are private [3].
According to the recent monographic report on Spain from the ltccovid.org portal, a
site that belongs to the International Long-Term Care Policy Network, which is a network
managed by the London School of Economics (LSE), data updated on May 28 indicate that
237,906 people have been infected by COVID-19 in Spain and 27,119 have died from this
disease. Deaths in nursing homes have risen to 19,194, which is 70% of the total number of
deaths, with 2449 in Castilla y León [4].
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In a disease as infectious as COVID-19, host factors are the key to determining the
severity and progression of the disease [5]. For severe COVID-19 disease, the main risk
factors include age, male gender, obesity, smoking, and comorbid chronic diseases, such as
hypertension, type 2 diabetes mellitus, and others [6–8].
Symptoms that are presented by COVID-19-infected patients vary from one person to
another and can mimic symptoms present in other common infections. The most frequently
found symptoms are fever, cough, myalgia, fatigue, dyspnea, anosmia, and ageusia [9,10].
Sometimes, these patients report having increased sputum production, headache, hemoptysis, diarrhea, and myalgia [11–16], although it is believed that approximately 20% of
patients do not present any type of symptom [17]. The average recovery time in someone
with mild illness is two weeks, while in severe illness, it can be 3–6 weeks [18]. After
several weeks of convalescence, rehabilitation is essential to recover functionality as soon
as possible, especially in the elderly population. The goal of rehabilitation in patients with
COVID-19 infection is to facilitate improvements in the sensation of dyspnea, relieve anxiety and depression, reduce virus-associated complications, improve functionality, preserve
pre-existing functions, and improve the quality of life by helping these patients to regain
the same level of physical and functional independence that they had before contracting
the disease.
After resolution of the acute phase, physical, emotional, and psychological impairments can often persist for a prolonged period and contribute to complex and multi-factorial
disabilities that require continuous care and rehabilitative multimodal management [19–21].
As part of the rehabilitative therapy of these patients, evaluation of several factors that
can affect these individuals once they have recovered from the virus is recommended:
(1) deterioration of general functionality, (2) deterioration in the ability to carry out activities of daily living (ADLs), and (3) social disadvantages, which are evaluated using
scales such as the Performance Status, the Barthel index, and the Functional Independence
Measure [22].
In a community dwelling, screening of older people and assessing their abilities to
conduct ADLs, such as getting out of bed, toileting, bathing, dressing, grooming, and eating,
are frequently used as indicators of the functional status of an individual. These measures
are applied to detect early onset of disability and are key factors for care management [23].
Geriatric assessment using the Barthel index is very important when aiming to optimize the care of elderly patients during a new epidemic outbreak. Therefore, the goal
of this study was to evaluate ADLs in residents before and after contracting COVID-19
by establishing a period of time in which no underlying disease or prompt rehabilitation
could invalidate the results. The Barthel index was selected as the assessment tool to verify
if an individual’s ADLs decreased after overcoming the infection, which activities were
most affected, and whether or not the gender of the elderly person affected the results.
2. Materials and Methods
The clinical study was designed as a longitudinal prospective cohort study. This
study was approved by the ethics committee of the San Carlos Clinical Hospital of Madrid
with internal code 21/251-E. Authorization was requested from the management of the
two geriatric residences under study, and all patients provided informed consent before
enrolling in the study. From March 2020 to December 2020, 68 residents contracted and
overcame the SARS-CoV-2 virus, with different degrees and affectations.
For the sample size, we based our calculations on previous results obtained by
Masanori Okamoto et al. [24] in which they analyzed the Barthel index in patients who had
been diagnosed with benign tumors and then underwent surgery. They then compared
these patients to the patients diagnosed with atypical lipomatous tumors who were surgically treated and obtained results of 98.01 ± 0.62 and 97.08 ± 2.49, respectively. For a
two-tailed test with an α level of 0.05 and 95% confidence interval (CI) and a statistical
analysis of the desired power of 80% (error β = 20%), a minimum sample size of 59 people
was obtained, and after estimating a 15% dropout rate, a total of 68 people was needed.
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The ADLs were evaluated in the residents periodically by the nurse using the Barthel
index. The Barthel index (or Barthel scale) is an instrument used in medicine for the
functional assessment of a patient.
In the homes for the elderly in Spain, more specifically in those of Castilla y León, the
community in which our study was conducted, the ADLs of residents were evaluated in
order to establish the degree of dependency, a scale established by Royal Decree 504/2007
of 20 April for determining the dependency situation established by the Law 39/2006,
of 14 December. This decree addresses the promotion of personal autonomy and care
for people who are in a dependent situation. Based on this decree, it is mandatory for
nursing homes to conduct at least two determinations of the Barthel index in these types of
residences annually; therefore, based on this regional law and the Barthel Index, which
has a track record of being used in numerous studies and is still widely used today as
a simple method to assess ADL for various diseases [25], we decided that this index
would be a good indicator for evaluating the impact that the pandemic had had on our
institutionalized elders.
This scale is used to measure the ability of a person to perform 10 basic ADLs; in this
way, a quantitative estimate of their degree of independence can be obtained. The scale
is also known as the Maryland Disability Index. The patient is questioned with respect
to different activities, and their abilities to perform each of the corresponding activities is
assigned a score according to their ability to perform the activity.
In the case of washing and grooming, if a patient can perform it without any complication, a maximum score of 5 points is given; however, if a patient cannot perform the
activity, they are assigned a score of 0. The activities of eating, dressing, stooling, urinating,
using the toilet, and climbing steps can have maximum score of 10 points if an individual
can successfully perform the activity; however, if they need help with the activity, 5 points
are given; if they are unable to perform it, a score of 0 is assigned. Finally, moving and
walking carry maximum scores of 15 points each. If a person needs a minimal amount of
help to carry out the activity, the person receives a score of 10 points, whereas if the person
needs more help, they will be awarded 5 points. If the person is completely dependent on
help, a score of 0 is assigned.
Once all of the scores are obtained, the sum is organized in such a way that the totally
independent residents will have a score of 100, the residents with mild dependency will
have a score of 91 to 99 points, moderate dependency is established with a score of 61 to
90, severe dependence entails scores ranging from 21 to 60 points, and total dependence is
considered as a score of 20 points or less [25,26]. The Barthel index values obtained at a
maximum of three months before the disease was contracted were used as the reference
values. Indices were obtained at a maximum of three months after overcoming the infection
and being discharged by the medical team in order to assess whether the infection had
changed the status of the ADLs and therefore the degree of dependence had changed.
All of the individual Barthel scores were collected in an Excel table after scores were
collected in the morning to ensure that the tiredness derived from the daily activity was
not a factor that would have altered the results.
All of the results were added to determine the score by item and the total score.
The facilities used in the sample are among those with the greatest number of elderly
people, and they are the residences that have more control over the ADLs. Among these
places, some of them are arranged (indicating that part of the care derived from living in the
residence receives public funding) in which the administration performs a very exhaustive
monitoring of the places. This type of residence conducts Barthel assessments every three
months; thus, when the pandemic affected these facilities, all of the elderly residents had
been tested with the index, at most, three months prior to the start of the pandemic. After
taking into account that SARS-CoV-2 was contracted by residents in the facility, affecting
almost all them in a short period of time, we were able to obtain the Barthel index values
in the survivors immediately after contracting the virus up to a maximum post-exposure
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time of three months, thus assessing the pure effects of the virus without the possibility of
improvement after rehabilitation, derived diseases, and complications.
The ability to eat in the dining room of the residence hall or in the resident’s room was
evaluated, the ability to dress was assessed in the resident’s room and always with their
usual clothes, and the ability to go to the toilet and pass urine and stool was evaluated in
their own toilet so as not to change the usual conditions under which the elderly perform
these activities. The ability to climb stairs and wander was evaluated in the presence of the
physiotherapist and at places that the elderly residents usually walked.
Based on the information from medical records, we analyzed the following factors:
(1) age, (2) sex, (3) height, (4) weight, and (5) body mass index (BMI).
All residents belonged to two nursing homes in the province of León, Castilla y León,
Spain. The study population was Caucasian and Spanish-speaking, with a medium–low
sociocultural level and a medium economic level. Regarding the religion of the elderly,
they were Catholic and the level of education in the majority was basic.
This index has been described by many authors as the most widely used index for evaluating ADL in chronically ill patients and periodically evaluating their progression [27–29].
The reliability of the test according to Cronbach’s alpha is 0.86–0.92 for the original version
and 0.90–0.92 for the version proposed by Shah et al. [28].
A sample of 68 residents was taken. These people were divided into two groups
according to gender (men and women). The inclusion criteria dictated that the patients
were older than 65 years [30], that they lived together in the nursing home, and that they
had a clinical diagnosis of COVID-19 infection.
The elderly who had contracted and recovered from SARS-CoV-2 were recruited into
the study.
The follow-up period was defined as the time that had elapsed from prior to the
SARS-CoV-2 infection until recovery. The Barthel index was evaluated over a maximum
time frame of six months, a maximum of three months before contracting COVID-19 and
a maximum of three months post-infection using the score obtained before infection and
after recovery in a certain period of time to evaluate only the impact on the ADL caused by
the COVID-19 infection and not the possible events that could happen a posteriori or the
improvements derived from rehabilitation.
The protocols used for assessing the elderly were followed at all times according to the
guidelines established by the health authorities. Controls were evaluated by polymerase
chain reaction (PCR) and antigen tests administered to detect when the virus went into
remission and when the patients were transferred to what was called the “clean zone” (the
residences had to carry out isolation protocols and divide the buildings into clean and dirty
zones, depending on whether the resident had an active infection). Therefore, once the
residents obtained a negative result on the tests, they were transferred to the clean zone,
free of SARS-CoV-2, and the Barthel assessment was performed. It should be noted that the
elderly who went to the COVID-19-free zone had substantially improved their situation
and were well enough to be able to resume their pre-infection life, although the majority
had limitations.
Indeed, most of the elderly in this study were polymedicated and presented a variety
of pathologies. It is true that comorbidities could affect ADL in a manner similar to lung
infections suffered in winter (flu, pneumonia, catarrhal processes), which could cause an
elderly person to become bed-ridden for days or even weeks. However, the virulence of
this infection is devastating, not only for the lives it has claimed, but for the substantial
loss of independence for an elderly patient.
Of course, during the days of convalescence, the elderly stopped their physical activities, as happens with other seasonal or bacterial infections, but no infection had caused
a loss of muscle function or energy in patients in such a short time as did the COVID-19induced virus.
The residence was divided into zones, which were delineated by floors, so that
residents could move around on the floor on which they were located. Dining and living
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rooms were doubled so that the elderly could maintain their normal activities as much as
possible, but it is true that during the most acute days, as in other infections, the elderly
patients remained bedridden.
The habits of the elderly were effectively suspended since the entire operation of
the facilities was forced to switch to contingency plans and most types of activities were
suspended, which is one reason that the ADLs of the elderly were not the same, but
this would not explain such a marked loss in such a short period of time in the ADLs of
these patients.
Regarding the issue of comorbidities, we could have conducted a study on whether
the comorbidities of the patients studied were a decisive factor in causing the loss of
independence when performing ADLs, whether any of the administered medications
caused confusion in these patients, or how much the elderly regained their independence
in their ADLs once rehabilitation was initiated (it must be taken into account that the elderly
began rehabilitation with physiotherapy and occupational therapy after the convalescent
period and once discharged with negative PCR results) but the Barthel assessment was
administered before rehabilitation to accurately determine the impact of the virus on
our participants.
Statistical Analysis
A descriptive analysis of the characteristics of the participants from both groups was
performed. Continuous variables were reported using the mean and standard deviation
(SD) and confidence interval 95% (IC95%). The normality of the data was tested using the
Shapiro–Wilk test.
For parametric data, paired T-tests were used to determine differences within the
same group, and an independent T-test was used between groups.
The differences between before and after COVID-19 were analyzed using one-way
repeated-measures analysis of variance (ANOVA). The age, weight, height, and BMI were
analyzed as quantitative covariates to test within-subjects effects, and sex was analyzed as
a categorical variable to test between-subjects factors, followed by pairwise comparisons
using the Bonferroni correction.
For demonstrating the effect size of the comparisons, the Cohen’s d coefficient was calculated. Cohen’s d effect size can be interpreted as described previously: (1) values ≤0.20
indicate slight effects, (2) values between 0.20 and 0.49 indicate fair effects, (3) values
between 0.50 and 0.79 indicate moderate effects, and (4) values >0.79 indicate large effects [31].
For all analyses, a value of p < 0.05 was considered statistically significant. The data
were analyzed using SPSS software for Mac (Version 22; IBM Corp, Armonk, NY, USA).
3. Results
All of the variables showed a normal distribution (p > 0.05). A significant difference
between the ages, heights, and weights of the group of men with respect to the group of
women was found; however, for BMI, no significant difference was noted. All data are
shown in Table 1.
As can be seen in Table 2, the results of the Barthel index, pre- and post-COVID-19
infection, present significant differences for all evaluated and for the total score.
As can be seen in Table 3, the pre-COVID-19 results of the Barthel index based on
gender were compared. Significant results were obtained for both the transfers and ambulation of women compared to men with women, who obtained lower scores for both
items; however, after recovering from the COVID-19 infection, the difference in ambulation was still significant between genders. In this case, men obtained worse scores than
women, while in transfers, a significant difference did not exist. Urination appeared to
be significantly different between men and women, with the latter obtaining the worst
scoring, whereas before contracting the infection, differences were insignificant.

211

Int. J. Environ. Res. Public Health 2021, 18, 7258

Table 1. Demographic and descriptive data of the sample population according to male and female groups.
Total Group
N = 68

Male Group
N = 34

Female Group
N = 34

Mean ± SD
(IC95%)

Mean ± SD
(IC95%)

Mean ± SD
(IC95%)

p-Value

Age (years)

85.86 ± 6.42
(84.03–87.69)

84.00 ± 6.06
(81.49–86.50)

87.72 ± 6.34
(85.09–90.34)

0.039

Weight (Kg)

68.52 ± 14.84
(64.30–72.74)

72.76 ± 13.97
(66.99–78.52)

64.28 ± 14.74
(58.19–70.36)

0.042

Height (cm)

168.32 ± 10.85
(165.24–171.40)

175.52 ± 9.04
(171.78–179.25)

161.12 ± 7.11
(158.18–164.05)

0.001

BMI (Kg/m2 )

24.07 ± 4.21
(22.87–25.27)

23.54 ± 3.69
(22.01–25.07)

24.59 ± 4.68
(22.65–26.52)

0.384

Demographic and Descriptive Data

Abbreviations: BMI, body mass index; SD: standard deviation; IC95%: confidence interval; independent T-tests were used. p > 0.05 (with a
95% confidence interval) was considered statistically significant.

Table 2. Pre- and post-Coronavirus 2019 (COVID-19) results based on the Barthel index.
Before COVID-19
N = 68

After COVID-19
N = 68

Mean ± DS
(IC95%)

Mean ± DS
(IC95%)

Eat

10.00 ± 0.00
(10.00–10.00)

Wash up

p-Value

Cohen’s d

8.60 ± 2.48
(7.89–9.31)

<0.001 *

0.37

3.00 ± 2.67
(2.24–3.76)

1.00 ± 2.02
(0.43–1.57)

<0.001 *

0.38

Dress

8.10 ± 3.18
(7.20–9.00)

4.48 ± 4.04
(3.65–5.95)

0.407 *

0.44

Get ready

4.10 ± 1.94
(3.55–4.65)

3.10 ± 2.45
(2.40–3.80)

0.490 *

0.22

Deposition

9.60 ± 1.37
(9.21–9.99)

7.90 ± 3.51
(6.90–8.90)

<0.001 *

0.30

Urination

8.30 ± 2.60
(7.56–9.04)

5.70 ± 3.91
(4.59–6.81)

0.552 *

0.36

Toilet

7.70 ± 4.07
(6.54–8.86)

4.30 ± 4.17
(3.12–5.48)

0.600 *

0.38

Transfers

14.50 ± 1.82
(13.98–15.02)

9.00 ± 6.14
(7.25–10.75)

<0.001 *

0.51

Ambulation

14.50 ± 1.52
(14.07–14.93)

6.60 ± 4.99
(5.18–8.02)

<0.001 *

0.73

Steps

3.30 ± 4.36
(2.06–4.54)

0.40 ± 1.98
(0.16–0.96)

<0.001 *

0.39

Total score

83.20 ± 15.20
(78.7–87.67)

52.30 ± 27.22
(44.56–60.04)

<0.001 *

0.57

Variables

Abbreviations: DS: standard deviation; IC95%: confidence interval; * one-way repeated-measures analysis of variance (ANOVA) was used.
p < 0.05 (with a 95% confidence interval) was considered statistically significant.
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Table 3. Pre- and post-COVID-19 results based on the Barthel index by gender.
Before COVID-19
N = 68

After COVID-19
N = 68

Mean ± DS
(IC95%)

Mean ± DS
(IC95%)

Variables

Female

Male

p-Value

Cohen’s d

Female

Male

p-Value

Cohen’s d

Eat

10.00 ± 0.00
(10.00–10.00)

10.00 ± 0.00
(10.00–10.00)

1.00

NA

8.60 ± 2.29
(7.65–9.54)

8.60 ± 2.70
(7.48–9.71)

0.500

0.00

Wash up

2.60 ± 2.54
(1.54–3.65)

3.4 ± 2.78
(2.25–4.54)

0.147

0.13

1.20 ± 2.17
(7.65–9.54)

0.80 ± 1.87
(0.02–1.57)

0.244

0.09

Dress

8.00 ± 2.22
(6.66–9.33)

8.20 ± 3.18
(6.88–9.51)

0.413

0.03

5.00 ± 4.08
(3.31–6.68)

4.60 ± 4.06
(2.92–6.27)

0.364

0.04

Get ready

4.20 ± 1.87
(3.42–4.97)

4.00 ± 2.04
(3.15–4.84)

0.359

0.05

3.00 ± 2.50
(1.96–4.03)

3.20 ± 2.44
(2.18–4.21)

0.388

0.04

Defecation

9.40 ± 1.65
(8.71–10.08)

9.80 ± 1.00
(9.38–10.21)

0.153

0.14

7.60 ± 3.85
(6.01–9.18)

8.20 ± 3.18
(6.88–9.51)

0.275

0.08

Urination

8.00 ± 2.50
(6.96–9.03)

8.60 ± 2.70
(7.48–9.71)

0.209

0.11

4.6 ± 3.79
(3.03–6.16)

6.80 ± 3.78
(5.23–8.36)

0.022 *

0.27

Toilet

7.40 ± 4.11
(5.70–9.09)

8.00 ± 4.08
(6.31–9.68)

0.303

0.07

4.00 ± 4.33
(2.21–5.78)

4.60 ± 4.06
(2.92–6.27)

0.307

0.07

Transfers

14.00 ± 2.50
(12.96–15.03)

14.96 ± 0.20
(14.87–15.04)

0.031 *

0.26

9.20 ± 5.71
(6.84–11.55)

8.80 ± 6.65
(6.06–11.54)

0.410

0.03

Ambulation

14.00 ± 2.04
(13.15–14.84)

14.96 ± 0.20
(14.87–15.04)

0.012 *

0.31

8.40 ± 4.72
(4.44–10.35)

4.80 ± 4.67
(2.87–6.72)

0.004 *

0.35

Steps

3.00 ± 4.08
(1.31–4.68)

3.60 ± 4.68
(1.66–5.53)

0.00 ± 0.00
(0.00–0.00)

0.077

0.20

Total score

80.80 ± 16.18
(74.12–87.47)

85.60 ± 15.22
(79.31–91.88)

0.80 ± 2.76
(−0.3–1.94)

51.60 ± 26.52
(40.65–62.54)

0.428

0.02

0.315
0.142

0.07
0.15

53.00 ± 28.43
(41.26–64.73)

Abbreviations: DS: standard deviation; IC95%: confidence interval; NA: not applicable; * independent T-tests were used. p < 0.05 (with a
95% confidence interval) was considered statistically significant.

4. Discussion
In this study, using the Barthel index, the ADLs of patients who had contracted
the SARS-CoV-2 infection were evaluated. The Barthel index was applied to evaluate
10 items of ADL in two to four stages; its efficacy is widely accepted for this type of
assessment [29,32,33]. The Barthel index has been used to assess functional impairment
resulting from multiple sclerosis, cerebrovascular accidents, physical disabilities in the
elderly, and many other neurological diseases [29,34,35].
At the end of 2019, a new coronavirus, SARS-CoV-2, began to spread rapidly throughout the world, endangering the health of people around the planet [36]. This new disease
causes serious sequelae in 20% of affected patients, and admission to the intensive care
unit (ICU) is often necessary due to the respiratory problems; it can even cause death [16].
Muscle weakness is one of the most frequent problems in patients with long bedtime
periods and in patients seen in ICUs [37,38]. Critical illness survivors experience marked
disability and deficits in physical and cognitive function that can even persist for years
after their initial ICU stay [39].
Disability acquired after ICU is associated with reduced health-related quality of life
and worse ADL [40].
Our study suggests that ADLs could be reduced after contracting COVID-19. In a
study by Iwashyna et al., it was concluded that the elderly, after suffering with severe
septicemia, present cognitive impairment and substantial disability that worsens their
ability to perform ADLs [41]. Our study shows that COVID-19 infection causes a significant
deterioration in all basic ADLs, including eating, washing, dress, getting ready, defecation,
urination, using the toilet, transfers, ambulation, and steps, if the results of institutionalized
elderly patients with respect to the results of ADL pre- and post-COVID-19 are compared.
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Gender and age are the main risk factors for contracting COVID-19 disease [42]. A
study found that in similar age groups, the infection was more serious for men than for
women [43], and it was men who had the highest mortality rates [44]. These data could
explain why, after contracting COVID-19, men obtained worse ADL scores than women
despite having a lower average age.
However, the results before contracting the infection were worse for women, a finding
that could be explained because aging is the main cause of deterioration [45]. The women
in this study had an average age of 87.72 years, which was greater than that of the men; it
should be noted that studies conclude that it is from the age of 80 and upward when the
death rate of >95% is more significant [46].
The state of emergency resulting from the COVID-19 pandemic, which has had a
greater impact on older people, especially with respect to those in institutions, has been
minimally studied in terms of the quality of post COVID-19 ADL. Few reports evaluate the
relationship between the Barthel index and COVID-19-derived sequelae. We found that
the Barthel index, which is a simple and widely used method for assessing ADL, showed
a significant correlation with the sequelae suffered by institutionalized patients who had
contracted COVID-19, and the total results of the Barthel index could potentially be used
to predict the related quality of life after recovering from COVID-19. We believe that the
Barthel index is a useful tool for classifying and quantifying impairment in ADLs.
This study has a limitation with respect to the number of participants, but due to
the unpredictability of the pandemic, not many elderly people who had undergone a
Barthel assessment three months before contracting the COVID-19 infection could be
found, regardless of the dramatic mortality caused by the infection (>94%). This situation
made it even more difficult to increase the study sample number since it was important to
perform the Barthel assessment in a short time frame and ensure that other aspects, such
as emerging diseases or improvements due to the rehabilitation of these subjects, did not
influence our results.
5. Conclusions
Of course, the pandemic has completely taken the worldwide population out of their
normal lives, especially the older institutionalized population. It is important to develop
maintenance programs for ADLs in situations of this type; perhaps it would be interesting
to develop an early rehabilitation plan so that a patient suffering from the infection could
continue to undergo rehabilitation despite continuing to test positive on the PCR test in
order not to lose ADL capability. This could apply not only to this infection but to all
types of illnesses. Promoting the autonomy of patients despite suffering from infection in
order to prevent deterioration should be carried out. These pandemic situations must be
addressed in order to be prepared and minimize the impact that they may cause on the
elderly population.
In summary, this study shows a significant reduction in the quality of ADLs among the
elderly institutionalized population in two nursing homes immediately before contracting
and after recovering from the COVID-19 infection as measured by the Barthel index.
It appeared that the infection induced by SARS-CoV-2 caused a deterioration in the
ADLs more in men than in women and that undoubtedly age was closely related to the
loss of the ability to carry out ADLs. Elderly men, especially, saw their abilities diminish
more than women, who, although their capacities diminished, did so to a lesser extent.
All of these findings should be taken into account to alleviate the impact that this
infection is having not only on the health of our elders and the consequential health
expenses that this situation will have but also in terms of the barrier to personal autonomy
in the day to day lives of patients. It should be highlighted that the results of this study
were not altered by the possible improvement derived from early rehabilitation or the
worsening caused by an emerging disease. Data that substantiate our results would be of
vital importance for a multidisciplinary team in order to evaluate the deterioration of the
ADLs of the surviving elderly people, in order to establish an immediate and personalized
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rehabilitation plan, not only to preserve their health but also to preserve the quality of life
of these people after they recover from this disease.
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Abstract: Shift work nurses experience multiple health problems due to irregular shifts and heavy
job demands. However, the comorbidity patterns of nurses’ health problems and the association
between health problems and turnover intention have rarely been studied. This study aimed to
identify and cluster shift work nurses’ health problems and to reveal the associations between health
problems and turnover intention. In this cross-sectional study, we analyzed data from 500 nurses who
worked at two tertiary hospitals in Seoul, South Korea. Data, including turnover intention and nine
types of health issues, were collected between March 2018 and April 2019. Hierarchical clustering
and multiple ordinal logistic regressions were used for the data analysis. Among the participants,
22.2% expressed turnover intention and the mean number of health problems was 4.5 (range 0–9).
Using multiple ordinal logistic regressions analysis, it was shown that sleep disturbance, depression,
fatigue, a gastrointestinal disorder, and leg or foot discomfort as a single health problem significantly
increased turnover intention. After clustering the health problems, four clusters were identified
and only the neuropsychological cluster—sleep disturbance, fatigue, and depression—significantly
increased turnover intention. We propose that health problems within the neuropsychological cluster
must receive close attention and be addressed simultaneously to decrease nurse’s turnover intentions.
Keywords: nurses; turnover intention; hierarchical clustering; fatigue; sleep

1. Introduction
Nurses often work irregular shifts and bear high physical and psychological job demands that may,
in turn, jeopardize their health status. Specifically, shift work may cause a variety of physical and mental
health problems [1]. The deterioration of nurses’ health status could not only lead to a decline in their
quality of life but could also affect the quality of care provided by them [2]. In addition, health problems
may affect nurses’ turnover, which is a serious issue worldwide [3]. The high turnover rate of nurses has
led to an increase in both direct and indirect costs in the health system and could further protract the
shortage of nurses that has lasted for the past several years [4]. A recent survey of Korean nurses reported
that about 10% of shift work nurses cited health problems as their main reason for resigning [5].
Prior studies also show that nurses complained of two or more health problems simultaneously,
which may be interrelated [2,6–8]. Musculoskeletal pain in nurses has been reported in many
studies [9,10], and poor dietary habits due to irregular shift work were reported to cause gastrointestinal
disorders [11,12]. Sleep disturbance, which is most frequently reported in studies of shift nurses,
could lead to mood disorders, such as depression, both of which lead to chronic fatigue [13–15].
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Although nurses experience various health problems, there is relatively little research on the
relationships between complex health problems in nurses [2]. Moreover, few studies have investigated
the relationship between concomitant health problems and turnover intention.
Because the burden may vary depending on the number and the kind of health problems shift
work nurses have [16], it may be important to identify specific comorbidity patterns of nurses’ health
problems through clustering and determine which clusters most affect turnover intention, where a
cluster-that is, a comorbid pattern of health problems—can be defined as a group of concurrent or
related health problems that can be distinguished from other clusters [17].
Int. J. Environ. Res. Public Health 2020, 17, x
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turnover intention among shift work nurses. In this analysis, we defined shift work as a combination of
day, evening, and night shifts; therefore, we excluded four nurses, including three nurses who worked
only daytime hours and one nurse who worked from midday to 8 p.m.
2.2. Data Collection
The primary purpose of the SWNHT study was to investigate health problems, presenteeism,
and turnover intention in shift work nurses. To enroll novice nurses without shift work experience,
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we distributed and collected survey envelope packages that included survey instructions, consent
forms, and a questionnaire on the third day of their work orientation before ward placement. To enroll
experienced shift work nurses, we attached a recruitment notice to the ward bulletin boards, and nurses
who wished to participate in the study voluntarily contacted the research team. We maximized
voluntary participation by protecting confidentiality, ensuring anonymity, and no hospital-associated
researchers took part in the data collection process. We collected the follow-up data through an
online survey program; their response rates were 69.4% (NRN T1, NRN T2) and 89.7% (ERN T1).
The SWNHT study questionnaire included questions regarding general and job-related characteristics,
health-related variables (e.g., dietary habits, menstrual symptoms, exposure to blood and body fluid,
sleep, fatigue, depression, physical activity, etc.), occupational stress, presenteeism, and turnover
intention. To objectively verify the sleep scale data, we also obtained actigraphy data from the subjects
who consented to wear the actigraphy.
2.3. Measurements
2.3.1. Demographic and Job-Related Characteristics
The examined demographic characteristics included age (years), education (bachelor’s degree or
lower/master’s degree or higher), marital status (single/married), having children (yes/no), and body
mass index (kg/m2 ). The examined job-related characteristics included work unit (general ward,
intensive care unit, delivery room, and emergency room), months of shift work experience, and the
average number of night shifts per month.
2.3.2. Turnover Intention
We measured turnover intention since it is the most predictive measure of actual turnover [20].
In a longitudinal study in Europe, nurses who had turnover intentions were more likely to leave their
jobs [21]. In this study, the subjects were asked to choose one of four options (strongly agree, agree,
disagree, or strongly disagree) to answer the question: “I plan on staying for the next year” [22].
2.3.3. Health Problems
The nine health problems in this study were selected by two professors at a nursing college and
two nurses in a research team, and were based on reviews of the literature about shift work nurses’
health problems [10,18,23–27]. These were (1) upper musculoskeletal pain (including neck, shoulder,
and back pain), (2) leg or foot discomfort, (3) sleep disturbance, (4) fatigue, (5) depression, (6) menstrual
disorders (including dysmenorrhea and menopause symptoms), (7) gynecological disorders (including
disease of the uterus or ovary), (8) headaches (including migraine, dizziness, and chronic headaches),
and (9) gastrointestinal disorders (including gastric ulcer, diarrhea, constipation, and stomachache).
Among the nine health problem categories, sleep disturbance, fatigue, and depression were measured
using the instruments described below. For the other six health problem categories, the subjects were
asked to indicate the health problems they experienced during the last month with “yes” or “no.”
Sleep Disturbance
To assess the quality of sleep, we used the Korean version of the Insomnia Severity Index (ISI), which was
developed by Morin and translated by the Korean Sleep Research Society. The insomnia severity scale
consists of seven questions related to sleep disorders measured on a 5-point scale (0–4 points) for each item.
The score ranges from 0 to 28; higher scores indicate a lower quality of sleep. A score above 10 indicates
sleep disturbance [28]. The Cronbach’s alpha value of the Korean version of ISI was 0.928 in our study.
Fatigue
Fatigue was measured using the Fatigue Severity Scale (FSS). The FSS consists of nine questions
about the degree of fatigue during the past week and is scored from 1 (strongly disagree) to 7 (strongly
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agree). A higher average score indicates higher fatigue. The criterion for fatigue is more than four
points on average [29]. The Cronbach’s alpha value of the FSS was 0.917 in our study.
Depression
We measured depression using the shortened Center for Epidemiological Studies Depression Scale
(CES-D). The shortened CES-D consists of 10 questions about depressive feelings and thoughts during
the past week and is scored from 0 (less than 1 day) to 3 (about 5–7 days). Higher total scores indicate
more depressive symptoms. A total score of 10 or above indicates depression [30]. The Cronbach’s
alpha value of the shortened CES-D was 0.877 in our study.
2.4. Statistical Analysis
All analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) and R
Project for Statistical Computing software version 3.4.4 (CRAN, Soule, Korea). We confirmed that
there were no missing data. The descriptive statistics (frequency, percentage, mean, and standard
deviation) for the demographic characteristics were analyzed. Pearson’s chi-squared test, Fisher’s
exact test, and an analysis of variance were used to identify general characteristics associated with
turnover intention. Hierarchical clustering was used to group the health problems reported by
participants. Hierarchical clustering is a statistical method for grouping objects or variables according
to the similarity between clusters using a bottom-up approach. In the field of nursing, this technique
has been used mainly for symptom clustering of cancer patients; however, it has recently become more
widely used in various studies [31]. The method used for measuring the distance between variables
was the squared Euclidean distance and the linkage method used for measuring the distance between
clusters was the average linkage. The number of final clusters is usually determined by the researchers
by taking into account clinical suitability [32]. Multiple ordinal logistic regressions that included
covariates, such as education, marital status, having children, body mass index (kg/m2 ), work unit,
months of shift work experience, and the number of night shifts per month, was used to investigate the
association of single health problems and clusters of health problems with turnover intention. The four
categories of “strongly agree,” “agree,” “disagree,” and “strongly disagree” used for the turnover
intention variable satisfied the proportional odds assumption at p > 0.050 with the covariates and
variables of interest.
2.5. Ethical Consideration
This study was approved by the Institutional Review Board (IRB) at Seoul National University
Hospital (IRB No. H-1712-094-907) and the Samsung Medical center (IRB No. 2017-12-075-002).
After agreeing to participate in the study, all nurse participants signed a consent form and completed
the baseline questionnaire.
3. Results
3.1. Demographic and Job-Related Characteristics
The participants were 500 female nurses working shifts, including night shifts. The nurses’ mean
age was 26.7 years (standard deviation (SD) = 4.20), and 19.8% were over 30 years old. There were no
differences in demographic and job-related characteristics between the participants in the two tertiary
hospitals. Most nurses were single (88.2%) and had no children (94.0%). The average body mass
index (BMI) was 20.19 kg/m2 ; 22.8% of the subjects were underweight and only one subject was obese.
The shift work length was 35 months on average, which was highly correlated with age (r = 0.92,
p < 0.001). Therefore, we excluded age from the covariates of the multiple ordinal logistic regressions
(Table 1).
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Table 1. Demographic and job-related characteristics by turnover intention (n = 500).
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One hundred and eleven nurses (22.2%) had a turnover intention and 12 nurses (2.4%) strongly
intended to leave. The turnover intention was statistically higher in subjects who were younger
(F = 5.70, p = 0.001), had no children (χ2 = 10.14, p = 0.030), had a lower BMI (F = 4.24, p = 0.006),
and had shorter periods of shift work (F = 6.83, p < 0.001).
3.2. Prevalence and Association between Single Health Problems and Turnover Intention
The mean number of health problems was 4.5 (range 0–9), with 95.2% (n = 476) of participants
having more than two health problems. The most frequently reported health problem was upper
musculoskeletal pain (82.4%), followed by leg or foot discomfort (67.8%), fatigue (65.0%), and sleep
disturbance (62.4%). The associations between single health problems and turnover intention
using multiple ordinal logistic regressions are provided in Table 2. Fatigue (odds ratio (OR) = 3.4,
95% confidence interval (CI) = 2.21–5.24), depression (OR = 1.79, 95% CI = 1.22–2.62), leg or foot
discomfort (OR = 1.69, 95% CI = 1.12–2.56), sleep disturbance (OR = 1.61, 95% CI = 1.10–2.37), and a
gastrointestinal disorder (OR = 1.51, 95% CI = 1.03–2.19) were significantly related to turnover intention.
Table 2. Association between single health problems and turnover intention using a multiple ordinal
logistic regression.

Total
Variables
Upper Musculoskeletal Pain
Leg or Foot Discomfort
Sleep Disturbance
Fatigue
Depression
Menstrual Disorder
Gynecological Disorder
Headache
Gastrointestinal Disorder

(n = 500, 100.0%)
n (%)
412 (82.4)
339 (67.8)
312 (62.4)
325 (65.0)
207 (41.4)
194 (38.8)
36 (7.2)
195 (39.0)
222 (44.4)

Adjusted 1
Odds Ratio

95% CI

p

1.07
1.69
1.61
3.4
1.79
1.26
0.98
1.2
1.51

0.65–1.74
1.12–2.56
1.10–2.37
2.21–5.24
1.22–2.62
0.86–1.85
0.47–2.01
0.82–1.75
1.03–2.19

0.775
0.012 *
0.013 *
<0.001 *
0.002 *
0.229
0.959
0.343
0.031 *

1 Adjusted for education, marital status, having children, body mass index (kg/m2 ), work unit, shift work experience
(months), and the number of nights per month (days) in multiple ordinal logistic regression model; * p < 0.05.

3.3. Hierarchical Clustering of Health Problems
Based on the hierarchical clustering analysis, four clusters were identified (Figure 2): the pain
cluster (upper musculoskeletal pain and leg or foot discomfort), the neuropsychological cluster
(depression, sleep disturbance, and fatigue), the gynecological cluster (menstrual disorder and
gynecological disorder), and the gastrointestinal cluster (headache and gastrointestinal disorder).
3.4. Prevalence and Association between Clusters of Health Problems and Turnover Intention
As a result of our multiple ordinal logistic regression analyses, only the neuropsychological cluster
(depression, sleep disturbance, and fatigue) was found to be significantly related to turnover intention.
In the neuropsychological cluster, if the participant had only one health problem, it did not relate
to turnover intention. If the participant experienced two (OR = 3.35, 95% CI = 1.90–5.92) or three
(OR = 5.73, 95% CI = 3.17–10.33) health problems in the cluster simultaneously, the odds ratio of the
turnover intention increased linearly, which was statistically significant (F = 5.84, p < 0.001; Table 3).
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Figure 2. Dendrogram of the health problem clusters.
Table 3. Association between clusters of health problems and turnover intention using multiple ordinal
logistic regressions.
Cluster
Pain Cluster
Neuropsychological
Cluster
Gynecological
Cluster
Gastrointestinal
Cluster

Health Problem
Contents
Number
Upper
musculoskeletal pain
+ Leg or foot
discomfort
Sleep disturbance +
Fatigue + Depression
Menstrual disorder +
Gynecological
disorder
Headache +
Gastrointestinal
disorder

0
1
2
0
1
2
3
0
1
2
0
1
2

n (%)

Odds Ratio

37 (7.4)
175 (35.0)
288 (57.6)
99 (19.8)
97 (19.4)
165 (33.0)
139 (27.8)
292 (58.4)
186 (37.2)
22 (4.4)
193 (38.6)
197 (39.4)
110 (22.0)

1.00
0.57
1.11
1.00
1.59
3.35
5.73
1.00
1.22
1.21
1.00
1.43
1.60

Adjusted 1
95% CI

p

0.27–1.23
0.54–2.30

0.155
0.763

0.85–2.97
1.90–5.92
3.17–10.33

0.141
<0.001 *
<0.001 *

0.83–1.81
0.48–3.05

0.298
0.676

0.94–2.19
0.98–2.64

0.092
0.060

1 Adjusted for education, marital status, having children, body mass index (kg/m2 ), work unit, shift work experience
(months), and the number of nights per month (days) in multiple ordinal logistic regression model; * p < 0.05.

4. Discussion
We investigated the prevalence of shift work nurses’ health problems and characterized the
patterns of symptom modalities by clustering health problems. We then investigated the association of
single health problems and clusters of health problems with turnover intentions. We found that most
shift work nurses experienced multiple health problems at the same time. We also found that having
more than two health problems in the neuropsychological cluster was significantly related to turnover
intention. This study was the first to attempt the clustering of nurses’ health problems and explore the
relationship between the clusters and turnover intention in shift work nurses.
We found that 22.2% of nurses had turnover intention. In previous studies, turnover intention
varied from 4% to 54% [33–35]. The first reason for the difference in turnover intention between
existing studies and our study could have been the different measurement tools used in each study.
While our study asked about future plans regarding turnover, such as “I plan on staying for the next
year,” other studies asked how often they thought about turnover in the past [36,37]. Some studies
measured turnover intention with various questions, such as whether they were seeking another job
or whether they thought about leaving the nursing profession forever [33,38]. The second reason
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that turnover intention in our study was higher than in previous studies may be due to different
hospital environments. The hospitals where our study was performed were tertiary hospitals in Seoul,
which had a higher patient severity and higher nurse labor intensity than other hospitals in Korea.
Third, we measured turnover intention and not actual turnover, which is reported to be higher than
actual turnover rates [21]. In 2018, the annual average nurse turnover rate was 13.9% in Korea [5].
We found that fatigue was common in our subjects, highly related to turnover intention, and had
the highest odds ratio (OR = 3.4, 95% CI = 2.21–5.24). Our results were consistent with a previous
study that reported a positive correlation between fatigue and turnover intention [39]. Although we
could not determine with certainty how long they had suffered from fatigue, it appeared that fatigue
was one of the common disabling health problems that lead to turnover intention. Fatigue may exert
a direct effect on turnover intention since nurses’ fatigue has been reported to interfere with work
efficiency and concentration and increase the risk of medical error and injury [40,41]. Although the
direction of causality was not identified, nurses’ fatigue was reported to be related to sleep disturbance,
poor health, and depression [18,25].
Not surprisingly, we found that about 50% of nurses complained of fatigue and sleep disturbance
at the same time and sleep disturbance was associated with turnover intention as a single health
problem (OR = 1.61, 95% CI = 1.10–2.37). Sleep disturbance has received the most attention as a
cause of turnover intention among nurses’ health problems [42,43]. Irregular and insufficient sleep
time due to shift work may often cause sleep disturbance, which may affect nurses’ physical and
mental health [1]. Another finding of interest was that about 28% of nurses had all three interrelated
symptoms of fatigue, sleep disturbances, and depression; this was associated with turnover intention
as a single health problem (OR = 1.79, 95% CI = 1.22–2.62). Depression in nurses is prevalent
in many studies, and in one study, the prevalence of depression among nurses was almost twice
as high as in other professions [26,44,45]. Depression may decrease concentration, which reduces
the productivity of nursing and affects nurses’ judgment, thus increasing occupational injury and
turnover intention [26,43].
Our study revealed that fatigue, sleep disturbance, and depression may play important roles
in increasing turnover intention as a cluster and as individual symptoms. Approximately one-third
of nurses experienced all three health problems; these findings suggest fatigue, sleep disturbance,
and depression in the neuropsychological cluster were correlated with each other. Despite the fact
that biological and behavioral mechanisms in the development of depression, fatigue, and sleep
disturbances are unknown, several studies have reported that these three health problems are related
and co-occur [46,47]. Most importantly, 80% of nurses experienced one or more health problems in
the neuropsychological cluster and this cluster was associated with turnover intention. Moreover,
their odds ratio of turnover intention increased linearly as the number of health problems increased
within this cluster. Future studies should probe the comorbidity of sleep disturbance, depression,
and fatigue of shift work nurses and develop comprehensive health promotion to alleviate these three
health problems.
We found that having a gastrointestinal disorder was another common health problem, which was
consistent with the result of a previous study of 20,000 Korean nurses [12]. This high prevalence of
gastrointestinal disorders among shift work nurses may, first, be due to disturbed circadian rhythm.
The gastrointestinal system, like sleep, has a circadian rhythm, which controls bowel movement and the
secretion of gastric juices [48]. Second, it might be due to irregular meal times and skipped meals [49].
Although not shown in the result, most of the nurses in our study reported eating irregularly (92.8%)
and they ate breakfast twice a week, which was lower than the average number of times Korean adults
eat breakfast [50]. The most common reason for skipped meals in our study was irregular work times
(64.8%). Considering that having a gastrointestinal disorder was common among shift work nurses
and was a single health problem that increased turnover intention, special attention needs to be paid to
having regular and sufficient mealtimes as much as possible.
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In our results, gastrointestinal disorders and headaches formed the gastrointestinal cluster.
This connection could be explained by the association between the brain and the stomach through
neural, endocrine, and immune pathways and the high prevalence of headaches in patients with a
gastrointestinal disorder [51,52]. However, the gastrointestinal cluster was not related to turnover
intention. It is possible that headaches, as an individual health problem, had no significant association
with turnover intention, which could have decreased the effect of the cluster. Furthermore, we presume
that headaches as a single health problem were not shown to be associated with turnover intention
because headaches are often easily relieved by medication and may not have been as severe as a
gastrointestinal disorder.
Upper musculoskeletal pain, which had the highest prevalence, formed a pain cluster with leg or
foot discomfort. Nurses work most of the time in a standing position, walking an average of 8747 steps
(4.1 miles) per shift [53], and high physical demands have been associated with musculoskeletal
problems in nurses [54]. Additionally, multi-site musculoskeletal pain has been shown to be more
common than single-site pain, especially in women [55]. Unexpectedly, this cluster was not related
to turnover intention, although leg or foot discomfort was related to turnover intention. This might
be because most nurses (82%) suffered upper musculoskeletal pain regardless of turnover intention
and, similar to the gastrointestinal cluster, the association of the pain cluster with turnover intention
was reduced by the effect of upper musculoskeletal pain. Although the pain cluster did not relate
to turnover intention, given that these health problems in the pain cluster had a high prevalence
and cause sickness and absence from work and decreased work productivity [24], there is a need
to investigate the prevalence of musculoskeletal disorders in nurses by workplace and to provide
appropriate prevention and treatment programs.
Although our study provides a new perspective on nurses’ health problems, it has some limitations.
First, this study relied on self-report measures of health problems, except for three health problems
(sleep disturbance, depression, and fatigue). Second, we surveyed only the presence of health problems,
but not the severity; however, as the participants were nurses with medical knowledge, their judgment
of the presence of health problems might be more reliable than that of the general public [56],
which would partially compensate for the fact that some health problems were not assessed with
standardized tools. Third, we could not infer the causal relationship from the cross-sectional design of
the study. The fourth significant limitation is that this study did not measure how many nurses actually
leave their job; therefore, the findings of our study may not apply to actual turnover, as turnover
intention does not always lead to actual turnover. Fifth, the shift work nurses who participated were
all female and from two tertiary hospitals in Seoul in Korea. Therefore, the generalizability of the
results is limited. Future studies on the comorbidity of sleep disturbance, depression, and fatigue in
shift work nurses from various hospitals in various regions, along with the inclusion of male nurses,
are recommended.
5. Conclusions
In this study, the association of single health problems and clusters of health problems with
turnover intention differed. Although fatigue, sleep disturbance, depression, gastrointestinal disorders,
and leg or foot discomfort were related to turnover intention as single health problems, after clustering,
only the neuropsychological cluster—including fatigue, sleep disturbance, and depression—was
related to turnover intention. Given that nurses had more than two health problems and turnover
intention increased linearly within the neuropsychological cluster, these problems must receive close
attention and be addressed to decrease the nurse turnover rate. Future studies should implement
longitudinal research to determine the effect of the neuropsychological cluster on turnover.
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Abstract: Nurses are key professionals in healthcare sectors, whose job attitude is closely associated
with patient health outcomes and safety. Job crafting describes how workers shape their tasks to
find a sense of meaning and value in their work. This study aimed to examine the associations
of happiness at the individual level and nursing work environments at the organizational level
with job crafting among hospital nurses in Korea. This cross-sectional study analyzed survey data
from 220 nurses working in four Korean hospitals. Multiple linear regression modeling was used
to examine associations among the study variables. Nurses who were satisfied with their lives
were significantly more likely to exhibit higher levels of job crafting (B = 0.07, p < 0.001). Nursing
work environments had no significant association with nurses’ job crafting. In comparison with
nurses working in general units, operating room nurses were significantly less likely to craft their job
(B = −0.35, p = 0.001). Organizational support should be established to improve nurses’ happiness
and job crafting. Hospitals should provide various opportunities for education and training to
strengthen job crafting.
Keywords: happiness; job crafting; nurses; work environment

1. Introduction
Due to rapid technological changes and an explosive increase in information volume and flexibility
in the workplace, job descriptions in the healthcare sector require revision and updating frequently [1].
Job-centered human resource management has expanded granular job units and the roles of individuals,
leading to organizational changes. Currently, it is considered that change cannot occur without workers
who voluntarily immerse themselves in these organizational changes [2]. Individual autonomy,
creativity and immersion have come to the fore in terms of workforce management because these
characteristics positively affect the organization and help achieve organizational goals. In these contexts,
job crafting has attracted increased attention. Job crafting is defined as the process of modifying tasks
to make the work more meaningful [3]. Job crafting is related to workers’ behaviors, i.e., their intention
to find a sense of meaning and value in their work, and it also has a positive effect on both individuals
and the organization. Previous research supports the positive results of job crafting, including job
satisfaction and organizational commitment [4], psychological well-being [5] and productive job
outcomes [6].
As nurses are the key professionals in healthcare sectors, their job attitudes are closely associated
with patient health outcomes and safety [7]. In organizations where nurses deliver quality nursing
care with positive attitudes toward their jobs, turnover and healthcare costs are reduced [8]. For these
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reasons, hospitals should understand factors associated with nurses’ job crafting and encourage nurses
to develop positive motivation for their work. The key determinants of job crafting have been reported
as individual characteristics such as a high sense of vocation [3], self-directedness [9], high levels of
psychological capital [10], intrinsic motivation for job performance [11] and extroversion [12]. Workers
can achieve job crafting through self-directed behaviors; thus, the effect of the personal characteristics
of the job crafters themselves would be greater than that of organizational characteristics [6].
On a personal level, happiness is the ultimate goal in life for nearly everyone. As workers spend
most of their daily lives in workplace settings, their happiness is closely related to their working
life [13]. People who often experience happiness are more likely to actively set new goals at work and
try to realize them. These factors, in turn, can result in better job outcomes [14]. Nurses who are happy
can become immersed in their professional nursing practice, perform their work creatively and have
a positive effect on organizational performance [15]. Happiness—a positive emotion—and internal
satisfaction with life can act as intrinsic motivators for nurses to craft their jobs.
In terms of human resource management for nurses, organizations should foster good work
environments in which job crafting can be emphasized and facilitated [3]. Nurses provide frontline
care to patients and collaborate with various professionals in hospitals, and thus require frequent
emotional exchanges with coworkers [16]. Due to high nurse turnover rates and low staffing levels,
it may not be feasible for hospital nurses to undertake new tasks or additional work during their
shifts [17]. It is important to create working environments where nurses can find the true meaning of
nursing practice and support them with policies that engender positive motivation for their work.
Individual and organizational factors have rarely been collectively included as potential factors
for job crafting in studies involving Korean nurses. Therefore, our study aimed to examine the effects
of happiness at the individual level and nursing work environments at the organizational level on the
job crafting of hospital nurses in Korea. Our research question was whether happiness and nursing
work environments may be associated with the job crafting of hospital nurses in Korea.
2. Materials and Methods
2.1. Design
This study employed a cross-sectional survey design.
2.2. Participants and Data Collection
We selected four hospitals based on variations in hospital characteristics, which included teaching
status (2 teaching and 2 non-teaching) and location (2 in Seoul and 2 outside metropolitan areas).
All hospitals had more than 500 beds. After obtaining approval from the Institutional Review
Board of the study hospital, data were collected in April 2019. Nurses with more than 6 months of
nursing experience were invited to participate in the study, and approximately 2900 nurses in the four
hospitals met the inclusion criteria. As the study units were conveniently selected, the number of
available nurses was estimated at 450. A structured questionnaire along with the recruiting notice and
informed consent form were enclosed in an envelope. We distributed 240 data collection packages.
After completing the consent form and questionnaire, the participants were asked to enclose the
materials in a sealed envelope and return them to designated locations for collection by the research
staff. To maximize voluntary participation, anonymity and confidentiality, no hospital associates were
involved in data collection procedures. Of the 240 questionnaires, 231 were returned (a return rate of
96%). After excluding 11 nurses with missing information for key variables, we analyzed the data
for 220 nurses. According to Cohen’s (1988) formula for determining the appropriate sample size for
multiple linear regression with an effect size of 0.15 (i.e., medium size), a power of 0.95 and an alpha of
0.05 with 12 explanatory variables, the study required a sample size of 184 [18]. Therefore, the sample
size of our study was deemed sufficient.
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2.3. Measures
Happiness was measured using the Korean happiness index, a culturally sensitive indicator
developed by the Korean Psychological Association [19]. Happiness has different meanings according
to an individual’s view of life or values, and even the same person has a different point of view of
happiness depending on his/her situation. The Korean happiness index is comprised of 3 subdomains:
life satisfaction (the cognitive element of happiness, 3 items), positive affectivity (3 items) and negative
affectivity (3 items). In this study, all items were rated on a Likert-type scale, ranging from strongly
disagree (1) to strongly agree (7). Item scores were summated for each subdomain. The happiness
score was calculated by subtracting the negative affectivity score from the combined score of life
satisfaction and positive affectivity, which was then transformed into a 100-point scale. Higher scores
in life satisfaction, positive affectivity and the overall happiness score indicated a better point of view of
happiness, whereas higher scores in negative affectivity indicated an unpleasant emotion. Acceptable
reliability and convergent and discriminative validity were demonstrated in a previous study [20].
This instrument was likewise determined to be reliable in our study (Cronbach’s α = 0.75–0.92).
Nursing work environments were assessed using the Korean version of the Practice Environment
Scale of the Nursing Work Index [20]. This instrument has been used globally to measure nursing
practice environments. It consists of 29 items representing the following 5 subdomains: nurse
participation in hospital affairs (9 items), nursing foundation for quality of care (9 items), nurse
manager ability, leadership and support of nurses (4 items), staffing and resource adequacy (4 items)
and collegial nurse-physician relationships (3 items). Each item has a 4-point Likert scale ranging from
1 (strongly disagree) to 4 (strongly agree). In this study, each subdomain score was calculated using
the average score of the items. Higher scores indicated better perceived nursing work environments.
Nursing practice environments can be classified as favorable (having 4–5 subdomains with scores
higher than 2.5), mixed (having 2–3 subdomains with scores higher than 2.5) or unfavorable (having 0–1
subdomain with scores higher than 2.5) [21]. This scale was demonstrated to have satisfactory construct
validity and reliability in a previous study [20]. A reliable internal consistency with Cronbach’s α
ranging from 0.67 to 0.83 was found in the present study.
Job crafting was measured using the Korean version of the job crafting questionnaire [22].
This instrument has 3 subdomains with 5 items in each: (1) task crafting, which refers to shaping the
nature and scope of the work; (2) cognitive crafting, which involves redefining one’s perception of
the job; and (3) relationship crafting, which describes changing the type and nature of interactions
with colleagues at work. Item responses range from 1 (strongly disagree) to 5 (strongly agree).
Each subdomain was evaluated based on the mean of the item score, with higher scores indicating
higher levels of job crafting. The instrument was reported to have concurrent, convergent and construct
validity [22] and exhibited good reliability in our study (Cronbach’s α = 0.78–0.85).
Additional participant data collected included demographic characteristics (age, gender, marital
status and educational attainment) and job-related variables (years of experience working as a registered
nurse, work units, work schedule, overtime, position and monthly income).
2.4. Data Analysis
Descriptive analysis involved frequencies and percentages for categorical variables and means
and standard deviations for continuous variables. To compare job crafting according to personal and
job-related characteristics, analysis of variance and t-test were performed. To examine the associations
of happiness and nursing work environments with job crafting, we generated multiple linear regression
models. The outcome variable, job crafting, was checked for normality using the Shapiro–Wilk
test and was found to be normal (p > 0.05). The independent variables, happiness and nursing
work environments, were treated as continuous variables. The statistical model was adjusted for
potential confounding from personal and job-related characteristics with the exception of age (due
to its strong correlation with years of registered nurse experience) and gender (few male nurses in
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the sample). Analyses were conducted using SPSS Statistics for Windows Version 25.0 (IBM Corp.,
Armonk, NY, USA).
The Institutional Review Board of Seoul National University Bundang Hospital reviewed and
approved the study protocol (IRB NO: B-1903-528-301).
3. Results
The demographic characteristics of the participants are shown in Table 1. Nurses ranged in age
from 23 to 56 years with an average age of 31 years. Almost all of them were female. Approximately
two-thirds of the nurses were unmarried and held a bachelor’s degree. The mean years of experience
as a registered nurse was 7.5 years with a range of 0.5–25 years. Slightly more than half the participants
were working in general wards.
Table 1. Demographic characteristics of study participants.
Variable

Categories

n (%)

Age, years

Mean (standard deviation)
<30
31–39
≥40

30.91 (6.08)
109 (49.5)
89 (40.5)
22 (10.0)

Gender

Male
Female

12 (5.5)
208 (94.5)

Marital status

Single
Married

146 (66.4)
74 (33.6)

Educational (degree) attainment

Associate’s
Bachelor’s
Master’s/Doctoral

41 (18.6)
156 (70.9)
23 (10.5)

Years of experience working as a
registered nurse

Mean (standard deviation)
<3
≥3 and <5
≥5 and <10
≥10

7.50 (5.84)
59 (26.8)
36 (16.4)
58 (26.4)
67 (30.5)

Work units

General wards
Intensive care unit, Emergency room
Operating rooms
Outpatients

118 (53.6)
62 (28.2)
23 (10.5)
17 (7.7)

Work schedule

Fixed
Rotating

40 (18.2)
180 (81.8)

<1
≥1 and <2
≥2

79 (35.9)
116 (52.7)
25 (11.4)

Overtime, hour(s) per day
Position
Monthly income, million won

Staff nurse
Charge nurse

185 (84.1)
35 (15.9)

<3
≥3 and <3.5
≥3.5

60 (27.3)
108 (49.1)
52 (23.6)

The mean happiness score was 56.8 out of a possible 100 (Table 2). Nurses rated their work
environments as mixed (3 subdomains with scores higher than 2.5), with the highest score for nurse
manager ability, leadership and support of nurses (2.8) and the lowest score for staffing and resource
adequacy (2.0). The mean score of job crafting was 3.6, with cognitive crafting having the lowest score
(3.5) and relationship crafting having the highest score (3.7).
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Table 2. Descriptive findings of key variables.
Key Concept

Subdomain

Mean (SD)

Minimum

Maximum

Happiness

Total score
Life satisfaction
Positive affectivity
Negative affectivity

56.80 (15.49)
14.48 (3.11)
13.43 (3.54)
12.21 (3.63)

0
3
3
3

94.35
21
21
21

Total score
Nurse participation in hospital affairs
Nursing foundation for quality of care
Nurse manager ability, leadership and
support of nurses
Staffing and resource adequacy
Collegial nurse–physician Relationships

2.51 (0.38)
2.36 (0.47)
2.76 (0.35)

1.24
1.33
1.11

3.79
3.78
3.78

2.77 (0.58)

1

4

1.96 (0.58)
2.56 (0.60)

1
1

3.75
4

Total score
Task crafting
Cognitive crafting
Relationship crafting

3.59 (0.52)
3.58 (0.56)
3.50 (0.71)
3.68 (0.60)

2
1.8
1
1.8

4.93
5
5
5

Nursing work
environments

Job crafting

SD—standard deviation

Nurses who were satisfied with their lives were significantly more likely to exhibit higher levels
of job crafting (B = 0.07, p < 0.001) (Table 3). Nursing work environments had no significant association
with nurses’ job crafting. In comparison with nurses working in general wards, operating room nurses
were significantly less likely to craft their job (B = −0.35, p = 0.001).
Table 3. Associations of happiness and nursing work environments with job crafting among nurses.
Independent Variable

Categories

B

p

Happiness

Life satisfaction
Positive affectivity
Negative affectivity

<0.001
0.159
0.212

Nursing work environments

Nurse participation in hospital affairs
Nursing foundation for quality of care
Nurse manager ability, leadership and support Of nurses
Staffing and resource adequacy
Collegial nurse–physician relationships

0.07
−0.02
−0.01
0.13
0.07
0.02
0.03
0.09

0.206
0.529
0.737
0.655
0.108

<30
31–39
≥40

0.21
0.213
0.06
0.614
reference

Gender

Male
Female

0.14
0.248
reference

Marital status

Single
Married

−0.14 0.081
reference

Educational attainment

Associate’s
Bachelor’s
Master’s/Doctoral

−0.04 0.692
−0.12 0.259
reference

Years of experience working
as a registered nurse

<3
≥3 and <5
≥5 and <10
≥10

−0.30 0.055
−0.03 0.842
0.07
0.505
reference

Age, years
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Table 3. Cont.
Independent Variable

Categories

Work units

Intensive care unit, Emergency room
Operating rooms
Outpatients
General wards

0.08
0.260
−0.35 0.001
0.08
0.587
reference

Work schedule

Fixed
Rotating

0.10
0.344
reference

<1
≥1 and <2
≥2

−0.18 0.090
−0.14 0.115
reference

Position

Staff nurse
Vharge nurse

0.07
0.440
reference

Monthly income, million
won

<3
≥3 and <3.5
≥3.5

0.05
0.661
−0.10 0.337
reference

Overtime, hour(s) per day

B

p

4. Discussion
As job crafters, nurses value the nature of nursing as a profession (i.e., cognitive crafting), develop
and use the expertise learned from work experience to improve their practice, embrace new work
areas (i.e., task crafting), build intimate relationships with patients and caregivers and interact with
colleagues through coaching and mentoring (i.e., relationship crafting) [23]. Our findings indicated that
nurses who reported greater satisfaction with their lives were more likely to exhibit proactive attitudes
toward crafting their job and roles at work. Life satisfaction is known to create psychological capital,
which may facilitate an individual’s ability to think about and interpret their daily lives and events at
work in a positive light [24]. Furthermore, those satisfied with their lives could be self-motivated to
redesign their jobs [25]. In this case, nurses’ happiness would enhance self-esteem and passion for
professional roles and quality job performance [26], which are all associated with job crafting.
Unexpectedly, nursing practice environments had no significant association with nurses’ job
crafting when controlling for individual-level happiness in a multivariate statistical model. This
suggests that the effect of individual-level happiness on the outcome was stronger than that of
organizational level characteristics. Consistent with our findings, job crafting among employees in
large Korean corporations has been reported to be associated with individual-level characteristics such
as personality, temperaments and autonomy rather than team environmental factors (e.g., team culture
and leaders’ leadership style) [27].
In comparison with nurses working in general wards, operating room nurses were less likely to craft
their job. Due to the lack of research on job crafting among operating room nurses, the results could not be
explained with evidence. Nevertheless, one possible explanation may be differences in job autonomy and
decisional authority, which were reported to help workers redesign their job and exercise job crafting in
nursing and other professions [28]. In the controlled environments of operating rooms, the scope of duties
for nurses is more standardized and formalized; thus, job autonomy is lower. The delivery of regular
job-crafting-related education and training programs to operating room nurses could address this issue.
Increasing autonomy in a job creates intrinsic motivation due to the perception that one can control one’s
job performance [29]. Organizational cultures that establish nurses’ own scope of duties by granting the
nurses greater autonomy in independent decision making should be nurtured.
In terms of the job crafting subdomains, our nurses reported the lowest score in cognitive crafting.
The cognitive change to solve problems at work can consequently result in a change in the task and
relational aspects, which could affect nurses’ organizational commitment and job satisfaction [3]. In
order to enhance the value and meaning of nursing and improve task and relationship crafting, it
is necessary to offer training programs that can provide directions for job crafting. Moreover, as the
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behaviors of the job crafting subdomains are interrelated in a complex manner, it is necessary to
improve hospital nurses’ job crafting from an integrated perspective of task, cognition and relationship
crafting rather than focusing on specific areas alone.
The level of happiness among our study nurses was moderate, which was similar to the findings
of a previous study involving Korean nurses [30]; however, it was lower than that observed in a
general population of adults [19]. One of the well-known factors that can affect female workers’
happiness is participation in leisure activities, which can relieve job stress and increase both job and
life satisfaction [31]. Many organizations now offer leisure support such as reimbursement for cultural
activity expenses, travel programs and social clubs. However, hospital nurses may be limited in their
leisure activities because of irregular and/or rotating shift schedules and night shifts [32]. Therefore,
strategies to increase happiness among nurses should be thoroughly explored. To ensure sufficient
leisure time and increase nurses’ happiness, hospital organizations should consider shortening nurses’
working hours through improved staffing, flexible work schedules and reduced overtime.
Our findings should be interpreted with consideration of the study limitations. First, our nurses
were recruited from four hospitals through a convenience sampling process; thus, there are concerns
over generalizability. Second, our study was cross-sectional and could not demonstrate causal
relationships among variables. Lastly, the self-reported data could be vulnerable to denial and social
desirability bias.
5. Conclusions
Nurses who are job crafters have greater job satisfaction, provide better nursing care and help
hospitals achieve organizational goals [4]. Our study demonstrated that happiness at the individual
level rather than nursing practice environments at the organizational level was significantly associated
with job crafting among nurses. To improve nurses’ happiness and job crafting, organizational
supports should be established, such as leisure activity programs and minimal overtime. In addition,
organizations should identify the facilitators and barriers of nurses’ job crafting across positions and
unit types and provide various opportunities for education and training to promote job crafting. These
organizational efforts could contribute to positive work motivation and create an environment where
nurses can be happy especially when they have to be at the workplace for an extended period. Future
studies should include larger sample sizes from multiple sites so that representative findings can be
obtained. In addition, further studies should suggest evidence-based approaches for improving nurses’
happiness and job crafting.
Author Contributions: S.C., K.H. and Y.C. conceived the study. S.C. and K.H. designed the research. S.C. collected
and analyzed the data. S.C., K.H. and Y.C. wrote the initial manuscript and revised it for intellectual content. All
authors have read and agreed to the published version of the manuscript.
Funding: This research was funded by the National Research Foundation of Korea (NRF) grant funded by the
Korean government (MSIT) (No. 2019R1F1A1058862).
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.

4.

Lim, M.; Ha, Y.; Oh, D.; Sohn, Y. Validation of the Korean version of Job Crafting Questionnaire (JCQ-K).
Korean Corp. Manag. Rev. 2014, 21, 181–206.
Herold, D.M.; Fedor, D.B.; Caldwell, S.; Liu, Y. The effects of transformational and change leadership on
employees’ commitment to a change: A multilevel study. J. Appl. Psychol. 2008, 93, 346. [CrossRef] [PubMed]
Wrzesniewski, A.; LoBuglio, N.; Dutton, J.E.; Berg, J.M. Job crafting and cultivating positive meaning
and identity in work. In Advances in Positive Organizational Psychology; Bakker, A.B., Ed.; Emerald Group
Publishing Limited: Bingley, UK, 2013; Volume 1, pp. 281–302.
Ghitulescu, B.E. Shaping Tasks and Relationships at Work: Examining the Antecedents and Consequences of
Employee Job Crafting. Ph.D. Thesis, University of Pittsburgh, Pittsburgh, PA, USA, 2007.

237

Int. J. Environ. Res. Public Health 2020, 17, 4042

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

Berg, J.M.; Grant, A.M.; Johnson, V. When callings are calling: Crafting work and leisure in pursuit of
unanswered occupational callings. Organ. Sci. 2010, 21, 973–994. [CrossRef]
Tims, M.; Bakker, A.B.; Derks, D. The impact of job crafting on job demands, job resources, and well-being. J.
Occup. Health Psychol. 2013, 18, 230. [CrossRef]
Ko, J.-O. Influence of clinical nurses’ emotional labor on happiness in workplace. J. Korea Contents Assoc.
2013, 13, 250–261. [CrossRef]
Shusha, A. The effects of job crafting on organizational citizenship behavior: Evidence from Egyptian medical
centers. Int. Bus. Res. 2014, 7, 140. [CrossRef]
Tims, M.; Bakker, A.B. Job crafting: Towards a new model of individual job redesign. SA J. Indus. Psychol.
2010, 36, 1–9. [CrossRef]
Luthans, F.; Youssef, C.M.; Avolio, B.J. Psychological Capital: Developing the Human Competitive Edge; Oxford
University Press: New York, NY, USA, 2007; p. 256.
Slemp, G.R.; Kern, M.L.; Vella-Brodrick, D.A. Workplace well-being: The role of job crafting and autonomy
support. Psychol. Wellbeing. 2015, 5, 7. [CrossRef]
Sharma, D. Factors affecting employee engagement: A brief review of literature. Int. J. Manag. Soc. Sci. 2016,
4, 240–246.
Fisher, C.D. Happiness at work. Int. J. Manag. Rev. 2010, 12, 384–412. [CrossRef]
Fredrickson, B.L. The role of positive emotions in positive psychology: The broaden-and-build theory of
positive emotions. Am. Psychol. 2001, 56, 218. [CrossRef] [PubMed]
Loukzadeh, Z.; Bafrooi, N.M. Association of coping style and psychological well-being in hospital nurses.
J. Caring Sci. 2013, 2, 313. [PubMed]
Baylina, P.; Barros, C.; Fonte, C.; Alves, S.; Rocha, Á. Healthcare workers: Occupational health promotion
and patient safety. J. Med. Syst. 2018, 42, 159. [CrossRef] [PubMed]
Tims, M.; Bakker, A.B.; Derks, D. Development and validation of the job crafting scale. J. Vocat. Behav. 2012,
80, 173–186. [CrossRef]
Cohen, J. A power primer. Psychol. Bull. 1992, 112, 155–159. [CrossRef]
Suh, E.K.; Koo, J.S. A concise measure of subjective well-being (COMOSWB): Scale development and
validation. Korean J. Soc. Pers. Psychol. 2011, 25, 95–113.
Cho, E.H.; Cho, M.N.; Kim, E.Y.; Yoo, I.Y.; Lee, N.J. Construct validity and reliability of the Korean version of
the Practice Environment Scale of Nursing Work Index for Korean Nurses. J. Korean Acad. Nurs. 2011, 41,
325–332. [CrossRef]
Lake, E.T.; Friese, C.R. Variations in nursing practice environments: Relation to staffing and hospital
characteristics. Nurs. Res. 2006, 55, 1–9. [CrossRef]
Slemp, G.R.; Vella-Brodrick, D.A. The Job Crafting Questionnaire: A new scale to measure the extent to
which employees engage in job crafting. Int. J. Wellbeing. 2013, 3, 126–146.
Wrzesniewski, A.; Dutton, J.E. Crafting a job: Revisioning employees as active crafters of their work. Acad.
Manag. Rev. 2001, 26, 179–201. [CrossRef]
Duffy, R.D.; Dik, B.J.; Steger, M.F. Calling and work-related outcomes: Career commitment as a mediator.
J. Vocat. Behav. 2011, 78, 210–218. [CrossRef]
Seligman, M.E.P.; Csikszentmihalyi, M. Positive psychology: An introduction. In Flow and the Foundations of
Positive Psychology; Csikszentmihalyi, M., Ed.; Springer: Dordrecht, The Netherlands; Heidelberg, Germany,
2014; pp. 279–298.
Leigh, A.; Grant, A.M. Eight Steps to Happiness: The Science of Getting Happy and How it Can Work for You;
Victory Books: Melbourne, MEL, Australia, 2010.
Park, H. The Hierarchical Linear Relationship among Job Crafting, Individual and Team Level Variables of
Employees in Large Corporations. Ph.D. Thesis, Seoul National University, Gwanak-gu, Seoul, Korea, 2015.
Petrou, P.; Demerouti, E.; Peeters, M.C.; Schaufeli, W.B.; Hetland, J. Crafting a job on a daily basis: Contextual
correlates and the link to work engagement. J. Organ. Behav. 2012, 33, 1120–1141. [CrossRef]
Katz, D.; Kahn, R.L. The Social Psychology of Organizations; Wiley: New York, NY, USA, 1978; p. 848.
Ju, E.J.; Kwon, Y.C.; Nam, M.H. Influence of clinical nurses’ work environment and emotional labor on
happiness index. J. Korean Acad. Nurs. Admin. 2015, 21, 212–222. [CrossRef]

238

Int. J. Environ. Res. Public Health 2020, 17, 4042

31.

32.

Son, S.; Park, J.-Y.; Suh, K.-H. Relationships between gratitude disposition, subjective well-being, and feeling
of happiness among female workers: Focused on mediating effects of job attitude. Korean J. Stress. Res. 2015,
23, 215–223. [CrossRef]
Lee, K.; Suh, Y. A phenomenological study on happiness experienced by career nurses. J. Korean Acad. Nurs.
Admin. 2014, 20, 492–504. [CrossRef]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

239

International Journal of

Environmental Research
and Public Health
Review

Mishel’s Model of Uncertainty Describing Categories
and Subcategories in Fibromyalgia Patients,
a Scoping Review

Ana Fernandez-Araque 1, * , Julia Gomez-Castro 1 , Andrea Giaquinta-Aranda 1,2 ,
Zoraida Verde 3 and Clara Torres-Ortega 1,4
1
2
3
4

*

Department of Nursing, Faculty of Health Sciences, University of Valladolid, 42004 Soria, Spain;
juliamaria.gomez@uva.es (J.G.-C.); agaranda1993@hotmail.com (A.G.-A.); clara.torres@enf.uva.es (C.T.-O.)
Haemodialysis Service, Santa Bárbara Hospital, 42005 Soria; Spain
Department of Biochemistry, Molecular Biology and Physiology, University of Valladolid, 42004 Soria, Spain;
zoraida.verde@uva.es
Emergency Service of the Hospital Santa Bárbara, 42005 Soria, Spain
Correspondence: anamaria.fernandez@uva.es; Tel.: +0034-975129514

Received: 21 April 2020; Accepted: 19 May 2020; Published: 26 May 2020




Abstract: The aim of this review was to demonstrate the presence of categories and subcategories
of Mishel’s model in the experiences of patients with fibromyalgia by reviewing qualitative studies.
Uncertainty is defined as the inability to determine the meaning of disease-related events. A scoping
review of qualitative studies was carried out. Twenty articles were included, with sample sizes
ranging from 3 to 58 patients. Articles from different countries and continents were included. Three
categories of the model and eight subcategories could be shown to be present in the experiences
of fibromyalgia patients through the scoping review. The first category, concerning antecedents of
uncertainty in patients with fibromyalgia, is constituted by the difficulty in coping with symptoms,
uncertainty about the diagnosis and uncertainty about the complexity of the treatment. The second
concerns the cognitive process of anxiety, stress, emotional disorder and social stigma. The third
category refers to coping with the disease, through the management of social and family support and
the relationship with health care professionals.
Keywords: fibromyalgia; stigma; illness uncertainty; scoping review; qualitative research

1. Introduction
Uncertainty characterizes the nature of fibromyalgia syndrome (FMS). FMS is associated with
psychiatric comorbidity and coping problems [1,2]. FMS is a chronic pain condition, which has a global
mean prevalence of 2.7 % [3,4]. FMS is a chronic musculoskeletal disease which affects physical, mental
and sexual health [5]. FMS affects 2.4% of the Spanish population [4]. The Committee of the American
College of Rheumatology (ACR) formulated a construct of fibromyalgia 30 years ago in an attempt to
rectify a situation of diagnostic confusion faced by patients presenting with widespread pain [6].
Fibromyalgia is a complex syndrome. Evidence-based interdisciplinary guidelines have suggested
a comprehensive clinical assessment to avoid this diagnostic conundrum [7]. At diagnosis, most
individuals have been experiencing symptoms and have been in the health care system for at least
5 to 8 years [8]. The profound symptomatic impact of FMS may be exacerbated by the perceived
inauthenticity [9,10]. Its unpredictable course raises concerns about when and how symptoms will
appear or progress, with uncertainty being one of the most characteristic emotions of this disease [11].
All this can have a negative emotional, psychological and socioeconomic impact, both on the patient
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and on the family [12]. Emphasis in FMS research has shifted over the past decade and in the last
year [13].
The concept of uncertainty has been used in many disciplines including nursing, medicine,
and health communication with slightly differing definitions, extensions, and applications. Nurses
provide information that helps patients develop meaning from the illness experience by providing
structure. Nurses help patients to manage chronic uncertainty by assisting with patients’ reappraisal
of uncertainty from stressful to hopeful in addition to providing relevant information [14,15].
The Uncertainty in Illness Theory and its reconceptualization are models derived from and for
nursing practice [16]. Uncertainty in illness is defined as a cognitive state resulting from insufficient
cues with which to form a cognitive schema or meaning of a situation or event. Mishel proposes that
managing uncertainty is critical to adaptation during illness, and his theory explains how individuals
cognitively process illness-associated events and construct meaning from them [17]. This theory is based
on Warburton’s information processing theories, the study of Budner’s personality and is influenced
in turn by the ideas of Lazarus and Folkman that relate uncertainty with stress and coping [18].
However, Mishel added uncertainty as a stressor in the context of the disease, which is valuable for
nurses. This allows us to assess aspects categorized into complex diseases that the individual has to
face [19]. The concepts of the theory are organized around three categories using what is known as
Mishel’s model of uncertainty in disease [16,17]: firstly, the antecedents of uncertainty refer to the form,
composition and structure of the stimuli that the person perceives before some prominent subcategories
such as difficulty coping with symptoms, uncertainty regarding diagnosis and uncertainty about the
complexity of treatment; the second category is the cognitive appraisal of uncertainty, which can vary
from person to person and depends on two main subcategories—uncertainty as a danger, and anxiety,
stress expression, emotional disorder and stigma [20]; the final subcategory involves coping with
uncertainty through social and family support, through health professionals and through support with
peers [21].
Uncertainty affects almost every aspect of a person’s life. In response to the confusion and
disorder caused by a state of continuous uncertainty, the system has no choice but to change to survive.
Ideally, under conditions of chronic uncertainty, the person should gradually move from a negative
assessment of uncertainty to the adoption of a new way of seeing life that accepts this as part of its
reality. This occurs through the cognitive assessment of uncertainty and coping with the uncertainty
relating to the disease [22,23].
Therefore, we consider it relevant to show how the three basic categories of Mishel’s model
for uncertainty about the disease may be present in qualitative studies carried out in patients with
fibromyalgia due to its high potential for uncertainty and high emotional demands. Although the
studies analyzed in this article are not based on this model, we intend to demonstrate the presence of
these categories and be able to detect them, and to show professionals how and where to act, based on the
experiences of the patients themselves through the review of qualitative studies. This makes it possible
to determine at which moment of the disease process are nursing interventions most time-effective and
beneficial for the positive adaptation of the person to their experience of fibromyalgia [24].
The aim of this review was to demonstrate the presence of categories and subcategories of Mishel’s
model in the experiences of patients with FMS by reviewing qualitative studies.
2. Materials and Methods
A scoping review was carried out, considering qualitative studies with methodological rigor.
We selected original articles that explored the experiences of patients with fibromyalgia in order to
detect the existence of the three categories present in Mishel’s theory of uncertainty about the disease.
2.1. Search
The inclusion criteria for the selection of studies were qualitative designs on adult patients
diagnosed with fibromyalgia syndrome, with individual or group intervention methods and verbal
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accounts of experiences, regardless of the use of the Mishel model as a theoretical framework. Studies
selected were conducted within the last ten years, in any language, with free or private access; as we
used the library database of the University of Valladolid, this provided us access to articles without
free access.
Different search sources and databases were used, such as SCOPUS, CINAHL and PubMed. In the
same way, we used descriptors from MESH, CINAHL/MeSH, subject. Headings and DeCS (for the
Spanish Language) were employed, in addition to non-standardized terms. The English terms that we
used were fibromyalgia, uncertainty, coping, and Mishel. The search was conducted from October
2019 to January 2020, including publications until 2020. We used the following search string for Scopu:
fibromyalgia AND uncertainty AND Mishel. For the PubMed database, we used fibromyalgia OR fibro
* [tiab] O fibromyalgia AND coping [tiab] O uncertainty [tiab] Mishel O experiences and qualitative
investigation [mh]. For the CINAHL Boolean/Phrase, we used the terms fibromyalgia, uncertainty,
and Mishel.
2.2. Critical Evaluation
First, we carried out a selection by the title and the abstract of the articles. Then, we discarded
repeated articles and those that had no relation to our objective. The articles that we considered
relevant, after reading the full text, were evaluated through a peer review. The model used to evaluate
the methodological quality of the articles analyzed was the CASPe program for qualitative studies [25],
eliminating those that did not meet the minimum established methodological criteria (Table S1).
The assessment points included in this guide are “present”, “doubtful” and “not registered”. Therefore,
some eligibility criteria were proposed: of the nine questions, when an article presented three negative
responses or two negative responses and a doubtful one, this article was excluded for the review
of this study. In total, three articles were excluded, which guarantied the methodological quality of
this review.
2.3. Data Extraction
Subsequently, two authors performed an in-depth reading and extracted the data shown in Table 1.
The first extraction consisted of obtaining the following data from each article, for a first analysis:
relevant data (author/s, publication date and country); setting context design/model; aim of this study;
age range; sample; gender of participants, method of data collection, type of interview.
For the review of the participants’ experiences, the same two authors also proceeded to look
for the existence in the discourses of aspects related to uncertainty about the disease itself—called
antecedents of uncertainty—with a cognitive appraisal of uncertainty and coping with uncertainty.
The presence of the three categories of the Mishel model allowed us to go one step further by
searching for subcategories within each category, which was intended to show real evidence in the
verbal accounts of FMS patients with greater emphasis and clarity. Supplementary file 1 shows
this review.
2.4. Process Followed to Determine the Categories and Subcategories of Uncertainty
We proceeded with two steps to extract and show the presence in the verbal accounts and
experiences of patients with FMS of the categories and possible subcategories in each study: (1) we
identified statements, responses, individual or group aspects related to uncertainty, cognitive processes
and coping with the disease in each study and their coincidence or not with the rest of the studies
reviewed; (2) after having identified the categories, we carried out a second in-depth reading that
allowed us to obtain subcategories and classify them according to the Mishel model [19].
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3.1. Antecedents of Uncertainty
3.1.1. Difficulty Coping with Symptoms
In total, 75% of the studies reviewed in our article agree that the unpredictable and changing
nature of symptoms leads to a negative evaluation of physical symptoms. The most prominent
factors are generalized chronic pain, fatigue, sleep disorders, memory problems, and the feeling
of bloating. All these symptoms influence the perceived difficulty to cope with the disease and
therefore to adapt to the disease [8,31,33,36]. As a result of the review within this category, we obtained
a subcategory—difficulty in coping with symptoms—due to their severity and variability as a
stressful factor in the disease process [16,22,28,30,37,40,42] which must be thoroughly evaluated to
reduce uncertainty.
3.1.2. Uncertainty Regarding Diagnosis
Diagnosis occurs a last resort because there is no conclusive proven evidence of the disease, so
it is considered an invisible disease [27,28]. From the time a patient begins contacting healthcare
professionals until diagnosis, an average of approximately 7 years elapses [28,36,41]. During this
time, patients are in a situation of uncertainty [40]. In total, 76.16% of the reviewed studies show—in
the experiences of FMS patients—the need for a firm diagnosis as a turning point to develop coping
strategies in the health–disease process and reduce anxiety. Therefore, it is the second subcategory
identified in our results.
3.1.3. Uncertainty about Complexity of Treatment
This third subcategory—the complexity of the treatment of this syndrome—identified appears
in the verbal accounts and experiences of 33.33% of the selected studies [27,28,33]. Patients with the
highest degree of uncertainty about prognosis were those with the worst adherence to treatment [36].
Most of the participants in the different studies (Table 2) stated that health professionals lack information
on the use of the various medications prescribed [40]; patients manifested unpleasant side effects of
medications, which occasionally led them to avoid their use [23,28]. These patients then look for other
therapy options such as non-pharmacological treatment and moderate physical exercise.
3.2. Cognitive Appraisal
In regard to the category of cognitive assessment, the presence of two subcategories is highlighted:
the perception of danger by the presence of stress, anxiety and emotional disorders, and the cognitive
perception and experience caused by the stigma of the disease [22,29,30,33,36,38,41].
3.2.1. Uncertainty as a Danger: Anxiety, Stress and Emotional Disorder
This disease is linked to psychopathology, stress, anxiety and depression. Chronic pain as a routine
produces a great deal of suffering and limitations [37], and people affected by FMS feel imprisoned
by pain [40]. Another method which some people use to try to confront the diagnosis is to approach
religion or spirituality [16], which emerges as an emotional support. Faith in some superior being fills
these people with motivation, relief, self-improvement, and strength.
Therefore, stressful and emotional factors may lead to a sense of danger that may constitute
another subcategory drawn from the experiences of patients suffering from this disease. Depending on
the individuals’ own experiences, education and internal resources, the cognitive assessment of danger
will differ from one patient to another.
3.2.2. Stigma
This subcategory was found in 38% of the selected articles (Table 2). Social stigma is the feeling of
prejudice against people with FMS. On one hand, there is a stigma of the mental illness that surrounds
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this pathology; on the other hand, patients may feel morally offended by the supposed faking of their
symptoms, when no obvious signs of illness are found [27,30,33]. Feeling believed by society and
supported is a reinforcement of the mechanism of adaptation to FMS [40,41]. Many fibromyalgia
patients, in addition to suffering discrimination and prejudice from others, also suffer from these
feelings towards themselves.
Furthermore, we discovered another flaw within the social stigma, which we can label as a gender
stigma: gender stigma appears as FMS mainly affects women, and there is a stereotype of a “woman
who complains” [29]. In total, 14% of the articles analyzed identify gender self-stigma as the inability
to fulfil feminine tasks imposed by society, which creates a feeling of remorse in women [29,35,36].
In men, fatigue is seen worse than in women, thus generating a feeling of helplessness and loss of
virility [32].
3.3. Coping with Uncertainty
Coping strategies are the thoughts and behaviors that the person often uses to respond to stressful
situations and lessen the perceived threat of experiencing chronic illness [19,20,41]. As a result of our
review, we have identified important repetitions in the verbal accounts of the experiences of FMS
patients that need to be reduced though effective coping mechanisms.
3.3.1. Coping with Social and Family Support
This subcategory was found in the review by means of three main verbal accounts: social support,
family and work repercussion. In 16 of the articles included in this review (Table 2), the importance of
sufferers having effective social relationships in their lives is expressed, because these relationships
help them to overcome negative situations related to the disease. Pain and relapses can lead to the
impossibility of making plans and social isolation, because patients cannot perform the same activities
as before the disease [23]. In order not to be judged by people close to them, some patients avoid
talking about the disease and the feelings that it entails, therefore avoiding the problem and developing
a maladaptation to the situation [41].
Another aspect that many studies show is the great impact on work that the disease
produces [32,35,37,40,42]. In environments where there is no public health system, patients may
depend on parents or partners to pay for medical bills, leaving those without family support
unprotected [31]. It is important to highlight among these results that people try to maintain personal
and work roles, using energy dosing strategies to improve their self-concept [39]. The relationship
with partners is especially affected because the physical discomfort of these patients leads to a negative
mood. On the other hand, the disease involves a change in affectivity and sexual life that is not always
well accepted in a couple [29,33,38].
3.3.2. Coping through Health Professionals
One of the subcategories identified and the one that most concerns us is that related to health
professionals. This factor was highlighted by more than half of the studies analyzed (Table 2); it was
found that a patient’s lack of confidence in healthcare professionals is one of the factors that increases
uncertainty. The relationship with healthcare professionals is controversial since there are those who
believe in the disease and those who do not [25].
Participants demand credibility from healthcare professionals from the first moment they attend
the consultation. Empathy is demanded, along with a comprehensive approach, taking into account
expectations and the psychological dimension [22,30]. Most often, patients report that their doctors
told them the name of their illness, but they were not informed about its possible physical and mental
consequences, nor the possible treatments or therapies [27]. This discourse shows us a subcategory
that requires the evaluation of our work as health professionals.
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3.3.3. Coping through Peer Support (e.g., Associations)
In total, 38% of articles showed that patient associations can play an important role in finding
information, especially when the health system is fragile. Patient associations provide peer support,
relief, and shared experiences with others in the same situation. For this reason, in our results,
this subcategory was detected as an element to contribute to adequate adaptation and an effective
method of coping with FMS [40].
4. Discussion
The results of this review show the presence of the three main categories of Mishel’s model about
uncertainty in adults who suffer from FMS, which was the goal of our study, which was carried out
through the revision of the verbal accounts of patients and their experiences in the 20 studies selected.
The review included studies from different countries.
This theory has been applied to many chronic diseases, but few studies have been carried out
in people with fibromyalgia [11]. However, the identification of uncertainty as a stressor and the
ability to establish cognitive processes against stigma and coping through the use and availability of
family resources, peers and healthcare professionals can be useful for comprehensive patient care.
Furthermore, this can help us to evaluate and help patients to effectively deal with all the aspects
related to uncertainty cause by their disease.
Assessing patients with FMS by these categories will allow us to understand the nature of the
uncertainty for each patient individually and will help us to determine how to handle the uncertainty
of patients with this disease as these are the most relevant aspects of their disease which concern the
patients and interfere with the way they are coping with it [23].
The studies do not show differences in uncertainty regarding fibromyalgia between men and
women, perhaps due to the lack of studies in men; only one study with men in this review met criteria
for inclusion [39], and in those studies that involved men and women, there were a greater proportion
of women than men, as can be seen in Table 1 [8,23,35]. Although one author concluded that FMS has
a greater impact in men and it causes them to seek medical retirement earlier than women, this has not
been proven with a significant sample size or in a qualitative study [43].
In regard of patient’s age, the core sample were adults and mainly of intermediate age, which is
similar to other studies showing the prevalence of FMS [42]. Patients of working age experience
greater uncertainty.
We can affirm the existence of the first category of the Mishel model in the reviewed studies.
The perception of patients with FMS, on the basis of initial experience, even before knowing the
diagnosis, is similar [4,6,10,34,35,37,43,44], highlighting the difficulties that they have to understand
the symptoms, their uncertainty with regard to the diagnosis and uncertainty about the complexity
of treatment. It is important to consider the importance of the history of uncertainty in chronic
diseases [15,45].
In half of the reviewed studies, we observed that patients mentioned feelings of uncertainty
because of the symptoms, because of the pain and diagnosis complexity and because of the lack of
adequate treatment [8,27,28,31–34,37,38,41]. Patients with more pain, who suffer more frequent relapses,
have less resistance to stressors related to the disease, and therefore more uncertainty and consequently
a worse adaptation [42,43]. All this provokes chronicity and hopelessness [22]. Being diagnosed with
fibromyalgia caused mixed feelings in many of the participants [46], although it was a relief for them
to have a name for their pain [8,27,30,47]. When patients find a meaning for their disease experience,
they reduce their uncertainty or value the knowledge as providing a second chance. This indicates
the need to act at this stage and to assess the subcategories of the diagnosis, the symptoms and the
treatment, as well as to give information to the patients as nursing professionals and to be in closer
contact with the patients, meeting their requirements and supporting them as necessary.
Other authors such as Boulton et al. [28] and Cedraschi et al. [22] warn that diagnosis does
not suffice to reduce uncertainty due to the little knowledge that exists about the evolution of the
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disease and the prognosis; the feeling of the lack of knowledge of the disease and its treatment floods
the affected people with despair. The diagnosis is a relief, although it is sometimes difficult to live
with chronicity. The subcategory of the complexity of the treatment showed that those patients with
the greatest degree of uncertainty about their prognosis were those with the worst adherence to
treatment [36]. This is another important factor that nurses should understand about FMS patients.
The category of cognitive assessment was reflected in patients with FMS when they reported their
experiences of fear and threat [36]. In total, 66% of the patients in the studies analyzed show feelings
of vulnerability and fear without really accepting their new health–disease condition. This disease is
linked to psychopathology, stress, anxiety and depression. Chronic pain as a routine produces a great
deal of suffering and limitations [37], and people affected by FMS feel imprisoned by pain [40]. Another
way in which some people try to confront the diagnosis is to approach religion or spirituality [16],
which emerges as an emotional support. Faith in some superior being fills these people with motivation,
relief, self-improvement, and strength.
Patients use different strategies to cope with the disease, which are family support, peer support,
associations and support groups. Health professionals represent a main source of support.
In relation to health professionals, study participants value their credibility from the outset,
including their comprehensive and individualized attention. They seek a good level of communication
and understanding by professionals, and they need support in the search for effective solutions,
considering this therapeutic support in itself [27,30,35]. Therefore, the coordination of different
professionals is essential to understand the treatment prescribed, so multidisciplinary sessions would
be necessary [27,38]. Multidisciplinary intervention allows the implementation of solutions for
self-care, active listening, and reflection, leading to awareness and autonomy [38]. Health education
in self-care, support and understanding empowers a person with FMS [32]. According to the search
of Alameda et al. [27], the ultimate goal of nursing is to determine the vulnerability caused by the
exclusion of these people.
Family members may also experience uncertainty about the illness of one of their relatives; if this
occurs, care can be affected. Nurses should address the concerns of caregivers and provide information
about the disease [42]. The stability of women improves with the physical and moral support of the
partner and family [29].
Therefore, the three subcategories that have been detailed in Table 2 are present frequently in the
discourses of the experiences of FMS patients, and these coincide with the most important aspects to
assess in chronic and complex diseases [46]. This revision gives credence to these aspects in improving
the management of uncertainty.
For some patients, beating FMS means being happy in difficult circumstances and finding small
pleasures in daily life [41]. For others, it means clinging to fragments of their previous lives, whether
through work or by continuing to pay attention to aspects of daily life. Taking this into consideration,
we must continue to carry out studies and reviews that produce a benefit for a better nursing assessment
and performance in these patients.
This review is not exempt from limitations. Even though the sources used in the search are
pertinent, they might not give a full account of all the relevant studies in this subject. We must bear
in mind that, although the databases used to search for the studies are relevant, not all the available
studies were collected; therefore, there may be some missing relevant research in this area. We avoided
the use of excessive databases to limit the number of repeated articles found; however, a large number
of duplicate documents were discarded.
Finally, it would have been interesting to include studies with a more balanced sample of male and
female patients and to have been able to review and analyze a gender comparison with more scientific
evidence, as well as to have been able to identify possible gender differences and determine actions to
further reduce the level of uncertainty and to increase the patients’ ability to cope with the illness.
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5. Conclusions
The approach to these categories in the assessment of FMS patients can be a valuable tool for
a multidisciplinary team since it allows problems to be identified and interventions to be designed
which aim to reducing uncertainty and improve patients’ adaptation to the disease.
Uncertainty and FMS are closely linked due to a lack of knowledge about the pathophysiological
mechanisms of the disease.
People diagnosed with FMS often perceive uncertainty as a danger or threat, which leads to
situations of stress, anxiety and emotional disorder. The longer the uncertainty lasts in the context of
the disease, the more unstable the person’s mode of functioning will be.
This review demonstrates the presence of three categories and eight subcategories based on
Mishel’s model of uncertainty in disease. Addressing these categories can help patients find meaning
in FMS, properly manage uncertainty and accept it as a natural part of a new life that makes sense
despite the disease.
Practical Implication
The key message from the study findings for nurses is that they must be alert to potential risk
factors for patients with FMS.
This review shows which aspects are most relevant to assess in FMS patients to reduce their
uncertainty and face their disease with the best possible professional support.
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Abstract: Background: Alzheimer’s disease (AD) which is the most common type of dementia
is characterized by mental or cognitive disorders. People suffering with this condition find it
inherently difficult to communicate and describe symptoms. As a consequence, both detection
and treatment of comorbidities associated with Alzheimer’s disease are substantially impaired.
Equally, action protocols in the case of emergencies must be clearly formulated and stated. Methods:
We performed a bibliography search followed by an observational and cross-sectional study involving
a thorough review of medical records. A group of AD patients was compared with a control group.
Each group consisted of 100 people and were all León residents aged ≥65 years. Results: The following
comorbidities were found to be associated with AD: cataracts, urinary incontinence, osteoarthritis,
hearing loss, osteoporosis, and personality disorders. The most frequent comorbidities in the control
group were the following: eye strain, stroke, vertigo, as well as circulatory and respiratory disorders.
Comorbidities with a similar incidence in both groups included type 2 diabetes mellitus, glaucoma,
depression, obesity, arthritis, and anxiety. We also reviewed emergency procedures employed in the
case of an emergency involving an AD patient. Conclusions: Some comorbidities were present in both
the AD and control groups, while others were found in the AD group and not in the control group,
and vice versa.
Keywords: Alzheimer’s disease; comorbidity; older adults; elderly

1. Introduction
A general increase in life expectancy has caused an aging population and a resulting rise in the
incidence of diseases that were less prevalent a few years ago such as neurodegenerative disorders [1].
At present, Alzheimer’s disease (AD) is the most common type of dementia [2–17]. It was first described
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in 1907 [9] by the German physician Alois Alzheimer [1], who diagnosed it in a 51-year-old woman.
It was described as a disease characterized by an impaired memory, disorientation, and hallucinations
leading to death [1]. Currently, AD is considered to be a neurodegenerative disease [1,9,11–13,15,17–20]
that is progressive [4,11,12,17–20] and results in mental or cognitive dysfunctions [1,5,11,17].
AD has become a major world health problem affecting a continuously increasing number of
people. In Spain, 500,000–800,000 people suffer from AD, a number expected to double by 2050 [2,3].
More specifically, it is calculated that 10% of the population aged ≥65 years and 50% of that ≥85 years
will suffer from AD [18]. Aging, therefore, greatly increases the risk of AD [6,9,21], which by now has
become a social and public health issue [1].
The main symptom of AD is the loss of episodic memory [4,9,10,14]. This is accompanied by
other characteristic “warning signs” [4,6,9,20,22] namely:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Failures or memory loss, which make everyday activities difficult;
Difficulty to face and/or solve problems;
Disorientation;
Difficulty understanding visual images and spoken language;
Problems with oral and/or written language;
Placing objects out of place;
Diminished and absent capacity of judgment;
Loss of initiative;
Personality changes, including apathy and depression;
Higher anxiety levels, restlessness, and sleep disorders;
Development of a state of increased dependency.

1.1. Pathophysiology of AD
The pathophysiology of AD is characterized by the occurrence of neurofibrillary tangles and
neuritic plaques [2,3,5,10,12,17]. Several theories try to explain its onset [2–5,7,8,12,16,23,24] as follows:
Amyloid theory The essential element of extracellular deposits is the protein β-amyloid, which forms
fibrils that aggregate and cause the development of diffuse and neuritic plaques. The β-amyloid
protein is produced by an abnormal cleavage of the amyloid precursor protein (APP). Normally, the
product of secretase α action is a soluble peptide that can be easily removed from the body. In AD,
the cleavage is performed by β- and γ-secretases producing insoluble peptides that are removed from
neurons. Microglial cells unsuccessfully attempt their removal, and this results in inflammation and
nerve damage.
Tau protein theory The tau protein is the main component of intracellular deposits in neurons.
It is a microtubule-associated protein, with microtubules being cytoplasmic structures involved in
the assembly and function of the cytoskeletal network of cells including neurons. Tau acts as a
microtubule stabilizer. In AD, Tau hyper-phosphorylation prevents its binding to tubulin and results
in autoaggregation and formation of neurotoxic intraneuronal precipitates.
Cholinergic theory A decrease in the levels of the neurotransmitter acetylcholine in patients with AD
causes a diminished performance of neural connections.
In addition to the three theories mentioned above, several other hypotheses have attempted to
explain the etiology of AD, such as oxidative stress and glutamate-mediated excitotoxicity [7,12].
1.2. Risk and Protective Factors
AD is associated with a series of risk and protective factors. A risk factor is understood as one that
increases the probability that an individual will develop a health problem or disease; while a protective
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factor is one that reduces such probability. We present a list of such factors that are associated with AD
as follows:
Risk factors [4,19,21,23,25–31]
•
•
•

Non-modifiable factors include age, gender, genetics-related (karyotype alterations,
gene mutations, etc.), parental education, family background;
Modifiable factors include low educational or socioeconomic level, obesity, type II diabetes
mellitus, cardiovascular diseases (hypertension, atherosclerosis, heart disease, atrial fibrillation,
and dyslipidemia), smoking, stroke, depression, alcohol abuse, and pneumonia;
Environmental factors [24] include aluminum, pesticides, pollution.

Protective factors [21]
•

physical, educational, intellectual and social activities, moderate consumption of alcoholic
beverages, and a Mediterranean diet.

Establishing which factors are protective or risk-linked for AD patients is made difficult by these
patients’ inherent inability to communicate consistently. One way to approach this problem is by
detecting comorbidities associated with AD and developing possible action protocols to be employed
in emergency cases. The present study compared the comorbidities in a population of individuals
aged ≥65 years and diagnosed with AD with those in an undiagnosed (control) population of similar
characteristics, in the city of León, during 2019. In brief, the objectives of this work are as follows:
•
•
•

To compare the sociodemographic characteristics of the individuals in the two populations
under scrutiny;
To establish and compare the comorbidities associated with the individuals of each of the
two populations;
To know, if any, the protocols of action employed by the Alzheimer Center of León or the León
University Hospital in emergency situations concerning people with AD.

The cognitive or mental impairment that people with Alzheimer’s disease present increases the
difficulty they have in expressing themselves and manifesting their symptoms. Therefore, there is
a need to study the comorbidities associated with Alzheimer’s, and to examine possible protocols
for action in the case of an emergency with these patients who have difficulty with expression and
communication. This proposal for action protocols would facilitate emergency situations (such as
triage in the emergency department) for these patients with other people, despite their difficulty with
expression and communication.
2. Materials and Methods
2.1. Population Study
We performed an observational and cross-sectional study of the medical records of the populations
under comparison. This involved a preliminary search strategy from primary and secondary
bibliographic sources. A total of 200 individuals were analyzed, 100 from each of the 2 populations.
A significance study was conducted using GPower software to estimate the sample size [32],
then, two groups were established, i.e., control and AD, each consisting of 100 subjects, which provided
a confidence level of 90%, on the basis of a total population with AD estimated in 7000 individuals,
in the León region of Spain [33]. The Alzheimer’s Center León register contains 370 patients, with
a proportion of them diagnosed with dementias other than Alzheimer’s (fluctuating percentage of
about 20% diagnosed with other types of dementia, primarily frontotemporal dementia, Parkinson’s,
and Lewy body dementia).
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2.2. Literature Search
The bibliographic search connected with the present study included the PUBMED, WOS,
and CUIDEN PLUS databases. A number of inclusion criteria were considered as follows:
•
•
•
•
•
•

Publications from 2014 to 2019;
Publications in English or Spanish;
Data concerning the adult population aged ≥65 years diagnosed with AD;
Both primary (original articles) and secondary (systematic reviews) sources;
Full texts accessible through the University of León Library;
Keywords employed (combined with Boolean operators AND and OR), in English included
Alzheimer’s disease, comorbidity, elderly, and aged and, in Spanish, “Enfermedad de Alzheimer”,
“comorbilidad”, “adulto mayor”, and “anciano”.

2.3. Data Collection
The current study was complied with the rules of the Helsinki Declaration of 1975. It was
approved by the Ethics Committee of León University Hospital according to Resolution #1929 of
26 February 2019.
The criteria for inclusion in the AD study group were:
•
•
•

Alzheimer’s disease diagnosis (this diagnosis has been previously identified by the Psychiatric
Service of the León University Hospital);
Age ≥65 years;
Residency in the city of León, Spain;
The selection of subjects meeting these criteria was random.
The criteria for inclusion in the control group were:

•
•
•

Not diagnosed with AD;
Age ≥65 years;
Residency in the city of León, Spain.

2.3.1. Alzheimer’s Disease (AD) Group
Data were obtained from the Alzheimer’s Comprehensive Care Center of León of the León
Alzheimer Center. Each subject was identified by a code number to protect anonymity and
confidentiality. This procedure was approved by the León Alzheimer Center and supported by signed
agreements. Medical records were reviewed at random, reached the maximum number of individuals
possible from the total number of people registered at the center, and met the inclusion criteria.
2.3.2. Control Group
Data corresponding to the undiagnosed population were collected from the León
University Hospital.
Subjects who were undiagnosed in the general population with Alzheimer’s disease,
were randomly selected among those attending the Emergency Department of León University
Hospital, for a few days, using the Gacela® computer program (León University Hospital, León,
Spain), considering the following characteristics: age, sex, reason for admission, and medical history
number. We used the Jimena® software (León University Hospital, León, Spain) to review and collect
data, which included the pathologies suffered and the list of drugs taken by each individual. Each
subject was identified by a code number to protect anonymity and confidentiality. This procedure was
approved by the León Alzheimer Center and supported by signed agreements.
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2.3.3. Data Processing
Data were stored and analyzed using an Office Excel® spreadsheet processor (2019 version)
(University of León, Spain). The data analyzed for both groups included age, sex, comorbidities,
and number of drugs taken. It is important to mention that diagnoses of comorbidities were uniformly
identified by both primary care and continuing care physicians. They were entered into an SPSS
version 24 computer statistical program (University of León, Spain), which was followed by analysis
of the variables for each of the 2 populations to be compared with each other.
Additionally, action protocols to be used in the case of an emergency involving a patient with
Alzheimer’s disease were obtained.
2.4. Significance Studies
Data significance level was calculated with Pearson’s Chi-square, and a value of p ≤ 0.1 was
considered to be satisfactory. As mentioned in Section 2.1., the 2 populations of 100 individual analyzed,
in the present study, provided a confidence level of 90% and p = 0.1.
3. Results
3.1. Sociodemographics
3.1.1. Gender Distribution
The entire sample of 200 individuals comprising both the control and AD groups consisted of 61%
women and 39% men. Figure 1 shows that the control group was composed of 47% males and 53%
females; whereas the AD group consisted of 31% males and 69% females.

Figure 1. Alzheimer’s disease and gender. This figure shows the number of men and women that
make up both the control group and the Alzheimer’s disease (AD) group.

3.1.2. Age Distribution
Figure 2 shows the comparative age analysis of the AD and control groups. This cohort study
indicates that the number of subjects within the age interval 76–85 years is the largest in both groups.
The age distribution of the AD and control groups clearly differs. The AD population shows an uneven
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pattern, with the >85 years group placed second after 76–85 years and a clearly smaller 66–75-year-old
group. Instead, the distribution is rather symmetrical in the control population. In brief, the age
interval in the AD group is shifted to older ages as compared with the control population.

Figure 2. Age range distributions of the AD and controls. This figure shows the distribution of both
the control group and the AD group, into three age range groups.

3.2. Pathologies
The comparison of the AD group with the control group and the analysis of the pathologies
observed in the populations under study shows three clear age range groups according to their higher,
similar, or lower incidence of pathologies.
3.2.1. Pathologies with a Higher Incidence in the AD Group
Table 1 shows the percentages of individuals with comorbidities more abundant in the AD group
than in the controls. The pathologies in question are cataracts, urinary incontinence, vitamin D
deficiency, osteoarthritis, hearing loss, osteoporosis, and personality disorders.
Table 1. Presence of comorbidities with higher incidence in the AD group.
Control Group

AD Group

%
12.0%
16.0%
5.0%
9.0%
1.0%
1.0%
1.0%

%
21.0%
38.0%
11.0%
26.0%
13.0%
20.0%
12.0%

Medical condition
Cataract
Urinary incontinence
Vitamin D deficiency
Osteoarthritis
Hypoacusis
Osteoporosis
Personality disorders

The percentage of individuals not affected by these comorbidities are the remaining quantities up to 100, since in
each group there are a total of 100 individuals.

Cataracts, urinary incontinence, and vitamin D deficiency affect 21%, 38%, and 11% of the
individuals in the AD group, respectively, doubling the values observed in the control group, which are
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12%, 16% and 5%, respectively. The difference is even more pronounced for osteoarthritis, which was
present in 26% of the individuals in the AD group as compared with 9% in the control group. Strikingly,
only 1% of individuals (one subject) was affected by hypoacusis, osteoporosis, or personality disorder
in the control group, while the values were 13%, 20%, and 12% in the AD group, respectively.
In particular, emphasis is placed on the relationship between osteoporosis and gender.
Figure 3 shows the difference in prevalence of osteoporosis between men and women in the control
and AD groups. As indicated in Table 1, 1% of women in the control group have osteoporosis while
there are no cases of men. In the AD group, a total of 17% of women and 3% of men have osteoporosis.

Figure 3. Osteoporosis’ disease and gender. This figure shows the percentage of men and women who
have osteoporosis, differentiated into the two groups under study.

Table 2 indicates the Pearson’s Chi-square values and significance levels for the comorbidities
shown in Table 1.
Table 2. Chi-square data and significance values for cataracts, urinary incontinence, vitamin D
deficiency, osteoarthritis, hypoacusis, osteoporosis, and personality disorders.
Medical Condition

Chi-Square

df

Sig.

Cataracts
Urinary Incontinence
Vitamin D deficiency
Degenerative joint
disease
Hearing loss
Osteoporosis
Personality disorders

2.940
12.278
2.446

1
1
1

0.086 *
0.000 *
0.118

10.009

1

0.002 *

11.060
19.207
9.955

1
1
1

0.001 *
0.000 *
0.002 *

* The Chi-square statistic is significant at the level 1.

The significance levels of cataracts, urinary incontinence, osteoarthritis, hypoacusis, osteoporosis,
and personality disorders were 0.086, <0.00, 0.002, 0.001, <0.00, and 0.002, respectively. These values
were lower than the p-value of 0.1. Instead, vitamin D deficiency showed a significance level value
of 0.118, i.e., higher than the p-value. Therefore, we can say that the differences observed for the
conditions listed on Table 2 are significant, except for vitamin D deficiency.
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3.2.2. Pathologies with a Lower Incidence in the AD Group
Table 3 shows the percentages of individuals with comorbidities less abundant in the AD group as
compared with the control group. The comorbidities which were analyzed included eye strain (increase
in intraocular pressure), stroke, vertigo, hyperuricemia, circulatory insufficiency, atrial fibrillation,
and respiratory insufficiency.
Table 3. Presence of comorbidities with lower incidence in the AD group.
Control Group

AD Group

%
9.0%
5.0%
11.0%
14.0%
34.0%
11.0%
25.0%

%
2.0%
1.0%
2.0%
9.0%
21.0%
7.0%
4.0%

Medical condition
Eye strain
Ictus
Vertigo
Hyperuricemia
Circulatory insufficiency
Atrial fibrillation
Respiratory failure

The percentage of individuals not affected by these comorbidities are the remaining numbers up to 100, since in
each group there is a total of 100 individuals.

The AD group shows 2%, 1%, and 2% of individuals affected by eye strain, stroke, and vertigo,
respectively; whereas the values in the control group are higher, i.e., 5%, 11%, and 14%, respectively.
The percentages of control individuals affected by hyperuricemia (increased uric acid in the blood),
circulatory failure, and atrial fibrillation are 14%, 34%, and 11%, respectively. In the AD group, those
percentages are 9%, 21%, and 7%, respectively; all of them lower than in the undiagnosed population.
The percentage of individuals with respiratory failure is 25% in the control and 4% in the AD group,
indicating an incidence five times higher in the control group.
Table 4 shows the Pearson’s Chi-square values corresponding to the comorbidities listed
on Table 3.
Table 4. Chi-square data and significance values for eye strain, stroke, vertigo, hyperuricemia,
circulatory failure, atrial fibrillation, and respiratory failure.
Medical Condition

Chi-Square

df

Sig.

Eye strain
Ictus
Vertigo
Hyperuricemia
Circulatory insufficiency
Atrial fibrillation
Respiratory failure

4.714
2.749
6.664
1.228
4.238
0.977
17.786

1
1
1
1
1
1
1

0.030 *
0.097 *b
0.010 *
0.268
0.040 *
0.323
0.000 *

* The Chi-square statistic is significant at the level 10. b More than 20% of the cells in this subtable had predicted cell
counts less than 5. The Chi-square results may not be valid.

The significance levels of the comorbidities eye strain, stroke, dizziness, circulatory insufficiency,
and respiratory insufficiency are all below the p-value of 0.10. In contrast, the comorbidities
hyperuricemia and atrial fibrillation have a significance level of 0.268 and 0.323, respectively, i.e., higher
than the p-value of 0.10. Thus, we can say that the differences observed for the conditions listed on
Table 4 are significant except for hyperuricemia and atrial fibrillation.
3.2.3. Pathologies with a Similar Incidence in both Populations
Table 5 shows the comorbidities that do not show significant differences based on a comparison of
the control and AD populations.
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Table 5. Presence of comorbidities that do not show significant differences in both groups.
Control Group

AD Group

%
20.0%
6.0%
26.0%
7.0%
9.0%
64.0%
39.0%
12.0%
26.0%

%
19.0%
6.0%
27.0%
7.0%
8.0%
51.0%
45.0%
14.0%
31.0%

Medical condition
Type 2 diabetes mellitus
Glaucoma
Depression
Obesity
Arthritis
High blood pressure
Dyslipidemia
Anxiety
Heart disease

The percentage of individuals not affected by these comorbidities are the remaining numbers up to 100, since in
each group there is a total of 100 individuals.

The proportions of individuals affected by type 2 diabetes mellitus, glaucoma, depression, obesity,
arthritis, anxiety, and heart disease in the AD group are 19%, 6%, 27%, 7%, 8%, 14%, and 31%,
respectively. In the control group, these values are 20%, 6%, 26%, 7%, 9%, 12%, and 26%, respectively.
The figures show a similar incidence of these comorbidities in both the AD and control groups.
The comorbidities arterial hypertension and dyslipidemia present a relatively high incidence in both
the control and AD groups; with values, in the AD group, of 51% and 45%, respectively and, in the
control group, the corresponding percentages are 64% and 39%, respectively.
Table 6 shows the significance levels of the comorbidities type 2 diabetes mellitus, glaucoma,
depression, obesity, arthritis, dyslipidemia, anxiety, and heart disease are all well above the p-value of
0.10. Instead, hypertension shows a significance level of 0.063, which is lower than the p-value of 0.10.
Thus, we can say that only the differences observed for hypertension are significant.
Table 6. Chi-square data and significance values for type 2 diabetes mellitus, glaucoma, depression,
obesity, arthritis, hypertension, dyslipidemia, anxiety, and heart disease.
Medical Condition

Chi-Square

df

Sig.

Type 2 diabetes mellitus
Glaucoma
Depression
Obesity
Arthritis
High blood pressure
Dyslipidemia
Anxiety
Heart disease

0.032
0.000
0.026
0.000
0.064
3.458
0.739
0.177
0.613

1
1
1
1
1
1
1
1
1

0.858
1.000
0.873
1.000
0.800
0.063*
0.390
0.674
0.434

* The Chi-square statistic is significant at the level, 10.

3.3. Medication
The number of medications taken by individuals from both study populations shows an average
number of seven for each group, with the most abundant range being 6–10 medications.
Figure 4 shows that individuals in the control group took a larger number of drugs as compared
with the AD group, with no one in the AD group taking >15 drugs. Nonetheless, the average number
of drugs taken by each individual is the same (n = 7) in both groups.
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Figure 4. Number of medicines prescribed in the control and AD populations. This figure shows the
amount of medication taken by subjects belonging to both the control and AD groups.

4. Operating Procedures in the Case of Emergencies
This section outlines the analyses of possible courses of action in the case of emergencies involving
AD patients. We re-examined the standard operating procedures employed in the two centers from
which the data presented here were collected, namely the Alzheimer’s Comprehensive Care Center
and the León University Hospital (León, Spain) (Table 7).
Table 7. Comparative table of the action protocols of León University Hospital and Alzheimer’s
Comprehensive Care Center of León.
Comprehensive Care Center of León
Target

Coincidences
The differences

Key points

Lacks

León University Hospital

Activities to be performed by the nursing staff
Prevention and response in case of falls in patients
according to the different nursing diagnosis
with Alzheimer’s disease
lists of the NANDA that the individual with
Alzheimer’s disease has
-Use of specific support measures for wandering, i.e., walking sticks or support rails
-Specific protocol for physical restraint, if necessary, under medical order (with information to relatives)
-Specific nursing care monitoring skin integrity or reassessment of the need for restraints
-Increase environmental safety by avoiding slippery floors and architectural barriers, placing objects more
easily accessible, positioning beds at a lower height and with handrails to prevent falls
-Directed to all employees
-Directed only to the nursing staff
-The use of the J.H. Downton scale
-It assesses the presence of certain intrinsic factors (age,
drugs, or associated comorbidities) and extrinsic
factors (of an environmental nature as inappropriate
-Individualized protocol for the nursing staff
soil or equipment in each case)
-There is an action protocol in case of falls
-1st aid + 2nd reassures and secures the rest
-Evaluate general condition and emergency equipment
needs, report on the fall (questionnaire)
-The J.H. Downton scale is not used
-It does not take into account both intrinsic and
extrinsic factors
-Lack of personalized care by the employees because
-There is no protocol for intervention in the
there is a single protocol for all
event of a fall
-Lack of protocols for the rest of the professional
staff members working in the hospital

This table compares different points between the Protocol of the Alzheimer’s Center León and the Protocol of the
University Hospital of León
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The protocol for the Alzheimer’s Comprehensive Care Center regarding patients with Alzheimer’s
disease is focused on the prevention of falls and an action plan should a fall occur; whereas the
protocol for the León University Hospital refers to the activities the nursing staff should perform
according to the different nursing diagnosis lists of the NANDA (North American Nursing Diagnosis
Association), for individuals with AD. The main difference between these two action protocols is that
while that for the León University Hospital is exclusively directed to the nursing staff, the Alzheimer’s
Comprehensive Care Center’s protocol is aimed at all its workers. Each of these approaches has
different characteristics. A protocol of action, exclusively in the hands of the nursing staff, is based
on their qualifications and competence to handle AD patients, and is standardized and excludes
individual initiatives, thus, eliminating additional variables. An action plan aimed at all the workers
dealing with AD patients has to be centered on the needs of such patients and must contemplate the
fact that less qualified workers should seek professional advice whenever in doubt or when faced with
unexpected events.
Fall prevention can require the physical restraint of AD patients, which must only be performed
by medical order. In this respect, both centers have a specific protocol. When restraint requires the use
of straps, the patient’s skin integrity is first assessed. Importantly, the subjects in question and their
relatives must be informed. Furthermore, the Alzheimer’s Comprehensive Care Center’s protocol
contains a scale of evaluation of fall risks according to the J.H. Downton scale [34]. This evaluation has
been applied to all the individuals in this center, who are professionally supervised depending on their
individual risks. The reliability of the risk scale must be regularly reassessed. The León University
Hospital’s protocol does not use any scale to assess the risk of falls and simply considers the nature of
the mental state alteration of each AD patient, for example, dementia, delirium, etc.
The Alzheimer Comprehensive Care Center also considers some intrinsic and extrinsic factors
that affect fall risks. Classical intrinsic factors are age, medicines taken or associated comorbidities;
while extrinsic factors are of an environmental nature, for example, inappropriate floor surfaces, lack of
appropriate equipment, among others.
Procedures in the Event of a Fall
Intervention in the case of a fall is protocolized in the Alzheimer Comprehensive Care Center but
not in the León University Hospital.
The first step of the intervention is to help the person who fell, as well as reassure other individuals
in the vicinity who witnessed the event. The latter is essential since AD patients are particularly
sensitive to traumatic situations even if not personally involved, and their behavior can be altered.
The second step is a professionally conducted evaluation of the fallen patient’s condition, with the
help of an emergency team if necessary. It is extremely important to examine in detail why the fall
occurred, in order to detect its possible causes, and therefore prevent other falls. It is equally important
to consider the associated comorbidities of the patient, which may impinge on the action protocol to
be used.
5. Discussion
The purpose of this work was to study the prevalence of comorbidities in an AD population as
compared with a control population. First, we confirmed that the probability of developing AD is
associated with an older population and is more frequent in females, in agreement with previous
studies [26]. Presently, there is a debate as to whether AD is more prevalent among women due to
genetic reasons or as a result of their longer life expectancy, which would make them more susceptible
during later years.
Østergaard et al. (2015) [19] and Gallego and Guerrero (2017) [21] proposed that certain
cardiovascular factors could facilitate the appearance of Alzheimer’s disease. Among them, they
mentioned high blood pressure, type 2 diabetes mellitus, heart disease, dyslipidemia, and obesity.
This view was shared by Dugger et al. [25]. Our results do not fully support these suggestions. In fact,
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we detected a lower incidence of arterial hypertension in the AD group as compared with the control
group, which was significant (Tables 5 and 6). No differences were observed between the AD group
and the control group regarding the incidence of type 2 diabetes mellitus and obesity (Table 5). On the
contrary, the incidence values for dyslipidemia and cardiopathy, although non-significant (p ≥ 0.1),
indicate a higher prevalence in the AD group.
In our study, the incidence of glaucoma, depression, anxiety, and arthritis was similar, though not
significant, in both the AD and control populations. Xu et al. [35] claimed, in 2019, that the correlation
between glaucoma and Alzheimer’s disease was due to an enhanced susceptibility of AD patients to
glaucoma. Depression and anxiety were described as AD predisposing factors by Ehrenberg et al.,
in 2019 [36]. Kao et al. [37] proposed that the correlation between arthritis and AD was actually an
inverse relationship. According to our observations, there is a higher incidence of a history of stroke in
the control group as compared with the AD group. The difference was significant and disagrees with
previous studies by Nucera and Hachinski [27] and Hachinski [38], published in 2018, which showed
that a previous history of stroke predisposed AD.
The comorbidities that we observed to be less prevalent in the AD group are ocular tension, vertigo,
hyperuricemia, circulatory insufficiency, atrial fibrillation, and respiratory insufficiency. They are
all significant except for hyperuricemia and atrial fibrillation. Lu et al. [39] reported, in 2017, a lack
of a clear relationship between hyperuricemia and AD. No clear link between atrial fibrillation and
AD was found by Ihara et al., in 2018 [40], while a positive correlation with AD was observed for
vascular dementia.
The following comorbidities were found to be much more prevalent within the AD group as
compared with the control group: cataracts, urinary incontinence, vitamin D deficiency, osteoarthritis,
hearing loss, osteoporosis, and personality disorders. With the exception of vitamin D deficiency,
their incidence values were all significant. In particular, in Figure 3 it is possible to see that there is a
higher prevalence of osteoporosis in women than in men. This fact causes us to consider whether this
comorbidity is associated with sex rather than a diagnosis of Alzheimer’s disease. For this reason, it is
necessary to go deeper into the relationship between osteoporosis and Alzheimer’s disease and to see
the factors that cause this comorbidity in patients with Alzheimer’s. The vitamin D deficiency results,
though not significant, agree with those of Annweiler et al. [41] and Chen et al. [42]. The latter also
found, similar to our findings, that osteoporosis appears to be associated with Alzheimer’s disease.
Similarly, Lee et al. [43], Swords et al. [44], and Rouch et al. [45] reported the association of AD with
urinary incontinence, hearing loss, and personality disorders. The fact that the AD group consists of
more women (69%) than the control group (53%) may explain the higher incidence of osteoarthritis for
the AD group [46]. Similarly, the fact that it is composed of an older population could also explain that
this group of subjects has a greater number of associated comorbidities, not incidents in the same way
as for the control group [46].
Altogether, our results show a satisfactory number of coincidences, as well as some discrepancies
with those from other investigations. The discrepancies found could be due, among other possible
aspects, to the difference between the sample size of our study with that of the other investigations or
to the subjects chosen at random in one study or another.
6. Future Research
The observations reported, here, encourage further studies. First, an extension of the present
research involving a greater number of patients and controls would be advisable. Secondly, longitudinal
follow-up studies would allow the analysis of the existing and developing comorbidities of AD patients
over long periods of time. As far as the Alzheimer’s-free population is concerned, longitudinal studies
would enable the detection of people that develop AD related to ageing. It would be possible to
document whether the comorbidities they already suffered from were affected or not after the onset of
AD, or whether the comorbidities were in any way related to the onset of AD itself. Such retrospective
studies would obviously require a thorough analysis of medical records over long periods of time.
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Abstract: The identification of research priorities in line with current health needs and nursing
competencies is a priority. Nevertheless, barriers and facilitators perceived by nurses to performing
nursing research have scarcely been investigated. The main aim of this study was to explore the
situation in nursing research in Spain, as perceived by Spanish experts. A Delphi study technique
in two phases was applied using an online survey tool. A panel of 20 nursing experts in nursing,
teaching and management positions participated. The strengths highlighted were the possibility
of reaching the PhD level, the possibility of receiving continuous training in research methodology,
and access to scientific knowledge through the Internet. The weaknesses identified were the lack of
Spanish nursing journals in which to publish the research results, the lack of funding in nursing care
research, and the lack of connection between the healthcare institutions and the university. According
to the experts, elements that could enhance leadership in research are the creation of nursing research
units in hospitals, the economic recognition of nurses with PhDs, and considering research work as
part of their daily tasks in clinical settings. The idea of being subordinated to physicians still remains
in nurses’ ways of thinking.
Keywords: nurses; nursing research; Delphi method; consensus; Spain

1. Introduction
Over the past two decades, several factors have led to an increase in demand for qualified nursing
care: changes in providing health care, economic cutbacks in healthcare organization, and technological
developments. Bäck-Pettersson et al. [1] have suggested that nursing research should be geared towards
the study of principles for effective and efficient nursing practice and factors affecting perceptions of
health and well-being among individuals, families, communities and healthcare services.
The changes which nursing has undergone in Spain in the last two decades, both at an academic
and professional level and as to the evolution of the health system, have drawn a favorable framework
for the progressive incorporation of nursing professionals in the activities of scientific knowledge
generation and communication [2]. Thus, the identification of research priorities in line with current
health needs and nursing competencies is a priority in itself.
The Delphi method has been shown to be a widely used and flexible method that is particularly
useful in achieving consensus in a given area of uncertainty or lack of empirical evidence [3]. It seeks to
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gain the most reliable consensus of a group of experts by answering a series of sequential questionnaires
or “rounds” intermingled by controlled feedback [4,5]. The Delphi technique has been used in a wide
variety of nursing research, such as for determining the priorities of nursing administration research [6]
and for the delivery of health care to children [7–9]. With regards to the academic field, the quality of
nursing doctoral education and strategic directions for improving quality have been pointed out [10],
as well as the identification of characteristics and essential elements of lifelong learning [11,12].
To our knowledge, only one study has tried to identify the barriers and facilitators perceived
by nurses to the use of nursing research [13], focused on the Chinese context. The main difficulties
identified were lack of authority, lack of time, language difficulties, lack of financial resources and
lack of legal protection. The elements in favor were an improvement in management support, the
promotion of education to increase the knowledge base and the moderate increase in the time available
for implementation. The health center, academic training, and knowledge of the theoretical basis of
evidence-based nursing were the factors that influenced these barriers and facilitators’ perceptions [13].
Nevertheless, interest in Spain has been focused on establishing research priorities in healthcare [14,15],
but not in identifying the weaknesses, threats, strengths and opportunities to research in nursing.
In both cases, a list of closed priorities that had been previously agreed upon in a working group was
used, but professionals in the field of clinical practice were not included in the group of experts.
It has been recommended to periodically reevaluate the academic programs of the nursing
teaching centers to ensure that their approach is adapted to the current challenges, thus improving
productivity [16]. In a context in which research excellence is a priority [17], and taking into account that
access to external funding sources for the development of research projects requires a high competitive
level, it seems logical to examine the current situation to know if it is necessary to make changes. In
this sense, the Delphi method itself can provide elements for planning future scenarios [18].
Nurses play a pivotal role in the delivery of effective health care [8]. Considering that nurses and
midwives comprise almost 40% of the healthcare workforce, the care that they deliver has a significant
impact upon patient outcomes [19]. However, concerns about whether nurses and midwives use the
best available evidence to guide their clinical practice have been noticed [20,21]. A lack of research use
by nurses and midwives has potentially damaging consequences, with up to 30–40% of patients not
receiving appropriate care [22].
For this reason, the main aim of this study was to explore the situation in nursing research in
Spain, as perceived by Spanish experts. Secondary aims were to create a consensus on barriers and
facilitators to delimit the characteristics of nursing research in Spain at present, and, finally, to identify
the difficulties that clinical-care nursing professionals encounter in carrying out this task.
2. Methods
2.1. The Delphi Method
This study was conducted using the Delphi method. This method of study was developed in the
1950s by the RAND Corporation for military use [23]. The Delphi approach is a structured process that
utilizes a series of questionnaires or rounds to gather and to provide information without the need
for face-to-face meetings. The process continues until group consensus is reached. It is growing in
popularity, especially for nurse researchers and for health research in general. It provides a relatively
rapid and efficient way to obtain agreement from a wide variety of key informants by presenting a
series of questionnaires for ranking. Maintenance of participation levels at 50% to 80% is crucial in
reaching the consensus [24].
Google forms™ was used as the vehicle for distribution of the questionnaires. Participants were
provided the link to the questionnaires through email correspondence. The study had two rounds.
In addition to sociodemographic and educational characteristics of the panel members, which
are regarded as crucial to enable assessment of their credibility, round one was used to generate
ideas [25]. Participants were asked two open-ended questions, thus allowing panel members freedom
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in their responses. These questions were (a) “Comment and describe what are the main strengths,
opportunities and elements in favor of nursing in order to carry out your research activity. In other
words, what facilitates and/or would facilitate our research work?”; and (b) “Comment and describe
what are the main weaknesses, threats and difficulties and elements against nursing in order to carry
out your research activity. In other words, what obstructs or would hinder our research work?”.
Two researchers read the responses from the open-ended questions in the round one independently,
searching for relationships and patterns and classifying them into clusters of similar ideas. The most
commonly occurring attributes and concepts were identified and grouped into similar ideas. To validate
the concepts that occurred, the individual notes were compared, and a third researcher evaluated
the areas that deferred. Two researchers developed then the concepts that most commonly occurred
into statements that retained the panelists’ collective conceptual meaning. Statements were finally
classified into four categories, following the structure of a strengths, weaknesses, opportunities and
threats (SWOT) matrix. The number of items generated was 80. After that, two different researchers
classified every item into seven main categories created ad hoc: nursing environment, academic level
achieved, health administration, support for research from health administration, PhD issues, academic
background, and nursing profession.
In round two of the study, participants were asked to rate their agreement with a Likert scale with
numerical values attached to the scale range: zero (0) indicated strongly disagree and ten (10) indicated
strongly agree. Data were collected between November 2016 and March 2017.
2.2. Sample
Purposive sampling stratified by clusters was used for creating the panel of experts. An expert
has been defined as one of a group of informed individuals and specialists in their field or someone
who has knowledge about a specific subject [25]. Purposive sampling has been widely supported as an
appropriate method of sample selection, especially in qualitative research [26]. The most important
requisite of purposeful selection is the identification of experts in disciplines or domains directly
and indirectly represented in the research instrument or topic under discussion. In addition to this,
purposive sampling within maximum variation sampling is one way to obtain representativeness and
rich data by including a wide range of extremes [27]. Maximum variation or heterogeneity sampling is
described as a special kind of purposive sampling, which may be used to identify experts or cases
(in qualitative research) to provide rich information [27]. This sampling method aims to identify
themes or patterns that run through a range of variations.
Taking everything into account, the panel of experts consisted of four clusters: (1) nurses actively
working at hospitals or primary health-care centers; (2) nurses working as a lecturer or full-time
professor at the university; (3) nurses in a management position at a hospital (managing directors or
directors of nursing); and (4) nurses in a management position at the university (dean, vice dean or
head of the nursing department). These clusters include the professional fields of a nursing professional
in Spain.
Regardless of the group to which they belonged, the research team considered it of great importance
that the panelists show active research activity, given the topic of the proposed study. For this reason,
active research activity was verified prior to its inclusion in the panel of experts in the form of a
minimum of five papers indexed in Web of Science (WOS). There is little agreement about the size
of the expert panel. Sample size and heterogeneity depends upon the purpose of the project, design
selected and period for data collection. For the conventional Delphi, a heterogeneous sample is
used to ensure that the entire spectrum of opinion is determined. Moreover, anonymity provides an
equal chance for each panel member to present and react to ideas, unbiased by the identities of other
participants. Reactions are given independently, so each opinion carries the same weight and is given
equal importance in the analysis [25].
A reference group of twenty nurses representing all the clusters mentioned above was regarded
as a convenient group of informed individuals and specialists with the requisite expert knowledge
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concerning nursing research, thus qualifying them as panel members. The principal investigator
emailed them individually, explaining the characteristics of the study and proposing them to be part of
the panel of experts. All of them responded positively to the invitation.
2.3. Validity
Content validity was enhanced in some respects. Firstly, open-ended questions from round one
and statements from round two were pretested with a representative sample of nurses to ensure that
the concepts included in the study were clear. Secondly, the purposive study sample was comprised of
a panel of experts who actively participate in nursing profession [28], so that they are representative
of the area of knowledge [29]. Thirdly, successive rounds of the questionnaire increase the validity.
Finally, the validity of results will be ultimately affected by the response rates [25]. Nevertheless, the
findings should be regarded as expert opinions rather than indisputable data, and the validity and
credibility of the research depends on the accuracy of conducting and reporting in the study. It is also
important to be aware that the results only represent one moment in time [3,24].
2.4. Ethical Considerations
The Ethics Committee of the “Virgen de la Luz” Hospital approved the protocol (registration
number 2016/PI0116). Each participant was assigned a code to protect his or her data and affiliation.
Informed written consent was required by email. Information was provided on the purpose, risks,
benefits and social implications of participation. The right to refuse participation, to decline to answer
questions posed or to withdraw at any stage of the process without any penalty or consequence was
assured prior to eliciting participation. The ethical principles of the Declaration of Helsinki and the
Oviedo Convention of Human Rights and Biomedicine were followed.
2.5. Analysis and Consensus
Rated round two responses were recoded into three levels of agreement: 0–4 (low consensus), 5–7
(medium consensus), and 8–10 (high consensus). Only statements classified as high consensus were
analyzed. The percentage of high consensus, mean values and standard deviations were calculated.
The high consensus statements, with a percentage of ≥ 65%, a mean value of > 8.0 points and a standard
deviation of < 2.5 were finally considered as the final conclusion of the Delphi method. Data analysis
was performed using the computer package IBM SPSS Statistics version 24 (SPSS, Inc., Chicago, IL,
USA).
3. Results
As mentioned above, twenty introductory letters were sent (five from each cluster). Of these,
eighteen respondents fully completed both rounds (90%). Demographic and educational characteristics
of the panel members who responded to all rounds are presented in Table 1. Ten were female and
their ages ranged from 33 to 61 years old (mean = 46.61, SD = 9.84). Experts came from every area of
expertise equally: registered nurses (n = 2), management nurse positions (n = 2), lecturers or professors
at the university (n = 2) and lecturers or professors in management positions (n = 2). Almost all of the
participants had reached the PhD level (75%).
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Table 1. Characteristics of the study sample (panelists).
Characteristics

Male
(n = 8)

Female
(n = 10)

p Value

Age (mean ± SD)

41.63 ± 7.58

50.60 ± 9.92

0.051

0 (0.0 %)
6 (45.5 %)
2 (50.0 %)
8 (44.4 %)

1 (100.0 %)
7 (54.5 %)
2 (50.0 %)
10 (55.6 %)

0.830

1 (100.0 %)
1 (50.0 %)
6 (40.0 %)
8 (44.4 %)

0 (0.0 %)
1 (50.0 %)
9 (60.0 %)
10 (55.6 %)

0.498

2 (50.0 %)
2 (50.0 %)
2 (50.0 %)

2 (50.0 %)
2 (50.0 %)
2 (50.0 %)

2 (33.3 %)

4 (66.7 %)

8 (44.4 %)

10 (55.6 %)

Degree, n (%)
Registered nurse (prior to university level)
Registered nurse (prior to EHEA)
Registered nurse (EHEA, bachelor’s degree)
Total
Academic level,n (%)
Bachelor’s degree (RN)
Master’s degree (MSc)
Doctoral level (PhD)
Total
Work place, n (%)
Registered nurse
Management nurse position
Lecturer/Professor at the University
Lecturer/Professor at the University, management
position
Total

0.930

Abbreviations: SD = standard deviation; EHEA = European higher education area; RN = registered nurse;
MSc = Master of Science; PhD = doctorate.

High-consensus statements that reached the inclusion criteria are presented in Table 2 following
a double classification: on one hand, the structure of a SWOT matrix; on the other hand, the main
categories created ad hoc and the items. The items comprise a broad spectrum of nursing research
topics, from the nursing environment and profession to support from healthcare providers necessary
to develop research in nursing.
The strengths highlighted by the experts revolve around three dimensions or categories: academic
level achieved, health administration and support from health administration. The most important
ideas were the possibility of reaching the PhD level, the possibility of receiving continuous training
in research methodology, and access to scientific knowledge through the Internet. These strengths
could be reinforced with the following opportunities: the privileged position of nursing to perform
clinical research in all areas of health and care levels, the possibility of economic recognition with the
PhD level, the creation of specific clinical research units in nursing in the health services, and giving
visibility to nurses as researchers.
The weaknesses identified are related to nursing environment, support for research from health
administration and the nursing profession: the lack of Spanish nursing journals in which to publish
the research results, the lack of funding in nursing care research, and the lack of connection between
healthcare institutions and the university. Threats are also related to health administration and the
nursing profession. Firstly, “Care research is considered an extra task that must be performed outside
the workday” (Participant 9983H). Secondly, the lack of a research mindset among nursing professionals
is explained as “There is no culture of research within the profession” (Participant 9990Q). Thirdly,
panelists also point out that “The colleagues themselves make it difficult for professionals with research
concerns” (Participants 9990Q, 9989P, 9999Z, 9986L).
Finally, a threat related to the historical identification of nursing as a delegate and subordinate
profession to physicians with little leadership capacity is detailed as follows: “Become aware that
nursing has its own field of knowledge and that it is not subordinate to other sciences such as medicine”
(Participant 9997X), “It is not recognized that the nurse can investigate, and being considered as a
profession by organizations” (participant 9998Y), and “The persistence of a delegated, subordinate
self-image, along with the low ambition of professionals” (9993T).
The rest of the statements that did not reach the minimum consensus required are included in the
Supplementary Table S1, as they can help to provide a full picture of the nursing situation in Spain.
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Table 2. High-consensus statements after round two.

66.7
66.7
66.7

8.44 (1.91)
8.94 (1.11)
8.83 (0.85)

66.7

8.61 (1.20)

83.3

77.8

8.72 (1.87)

8.83 (2.30)

66.7

77.8

8.67 (2.14)

8.78 (2.05)

77.8
72.2

8.67 (2.35)
8.78 (2.21)

66.7

8.67 (1.97)

77.8
66.7

77.8

8.89 (1.41)

9.06 (1.06)
8.56 (1.38)

66.7
66.7

% of Agreement

8.78 (1.11)
8.39 (1.75)

Mean (SD)

Abbreviations: SD = standard deviation; PhD = doctorate; JCR = journal citation reports.

Health administration
Care research is considered an extra task that must be performed outside the workday
Nursing profession
There is no research mindset among nursing professionals, or lack of motivation
The colleagues themselves make it difficult for professionals with research interests
Persistence of nursing self-image as a delegate, subordinate profession with little leadership capacity

Nursing environment
There are few journals in the area of nursing in Spain, currently any Spanish nursing journal has JCR impact
Support for research from health administration
Nursing care research funding is not a priority policy
Nursing profession
Lack of connection between healthcare institutions and the university
Threats

Nursing environment
There is a wide range of possibilities in clinical research
Nursing professionals play an important role in almost all areas and health care levels
Health administration
Economic recognition of nurses with PhD level
To create nursing research units in hospitals supported by health management
Support from health administration
Give visibility to nurses as researchers
Weaknesses

Academic level achieved
To have achieved direct access to PhD programs
To reach academic positions with sufficient power to sustain and represent the voice of nursing
Health administration
Training and permanent updating in research methodology
Support from health administration
Access to scientific knowledge through the Internet
Opportunities

Strengths
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4. Discussion
The aim of this study was to explore the situation of nursing research in Spain perceived by Spanish
experts. To our knowledge, this study is the first to highlight the barriers and facilitators perceived
by nurses concerning nursing research in the Spanish context. When it comes to reaching consensus,
sharing knowledge, being able to make reflective statements without being personally confronted, and
obtaining responses from colleagues in the panel are described as some of the advantages of the Delphi
method. Previous studies have pointed out that the panel members affect each other and may change
their point of view during the rounds [24]. Moreover, the number of rounds is variable, and when this
number is increased, it becomes more difficult to achieve high participation levels [30]. Therefore, two
rounds were performed in our study in order not to bias the panelists’ opinions during the process.
When analyzing the international context, some common areas appeared as difficulties for nursing
research: lack of time during the workday, language difficulties, and lack of financial resources [13].
Having access to almost all areas and health care levels offers a wide range of possibilities in nursing
research, which was previously stated in other contexts [1]. Our study confirmed, as in the Swedish
context, that an element in favor of nursing research has been the development of doctoral education
programs within nursing science, which was made possible by the increase in the number of registered
nurses that have the PhD degree. Certainly, nursing research has increased in both quantity and
complexity, according to a recent scoping review that identified four global research priorities: nursing
theory development, methodology of nursing research, expertise in advanced nursing and professional
nursing practice [17].
While, in a study involving seven countries, it was noted as a concern that research in nursing
science may be compromised due to the primary supervision of nursing doctoral students by non-nurse
supervisors [10], in our context it does not appear as a threat with a sufficient degree of consensus,
although this phenomenon does exist. Nevertheless, it has been recently pointed out that nursing
as a discipline is rather young and the theoretical development of nursing knowledge is even more
recent [17]. The main difficulty in this field is the lack of connection between the healthcare institutions
and the university. Creating nursing research units in healthcare institutions and achieving economic
recognition of nurses with the PhD level are considered imperative to increase nursing research.
Previous studies carried out in Spain indicated as main barriers the lack of time during the
workday to implement new ideas, that nurses do not perceive as relevant the results of the research for
its application in clinical practice and the lack of collaboration of physicians for the implementation
of nursing research [31]. Even though they do not coincide exactly with the items that have been
proposed in our study, conceptual similarities are found, so that our panelists point out that there is
no research mindset among nursing professionals. The lack of collaboration with the medical group
was also indicated in round two of our study, but it did not reach a sufficient degree of consensus to
be included in the final items. Finally, while, in the first study in Spain, a lack of training in research
methodology was pointed out as a weakness [14], our study shows that this difficulty seems to have
been overcome because panelists identified it as a strength. In this regard, North American nurses in
management positions have recently assured, on the one hand, that they are not prepared with the
essential skills to succeed so that training and education are essential. On the other hand, they pointed
out that most healthcare institutions have prioritized workflow and productivity over research, which
does not favor nursing research [32]. These aspects have been stated in our study.
Our study shows that there is still a self-image as a delegate, subordinate profession with little
leadership capacity. This situation is specific to the Spanish context, but it has also been confirmed
in other contexts [13,28]. This situation is explained by the historical trajectory of the nursing
profession in Spain, given that the profession was conceived as an auxiliary of physicians [33]. Until
the transformation from polytechnics to university colleges since 1977, nursing did not become an
autonomous profession [34]. Certain factors have previously been stated to enhance nurses’ leadership
skills: gaining experience in policy development, having role models and incorporating leadership
skills in bachelors’ curricula [28]. Our study shows that academic positions to represent nursing voices
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are considered a strength in our country, but nothing is mentioned about achieving management or
health policy positions.
Limitations
Our study has several limitations that should be acknowledged. First, this method is not a
replacement for rigorous scientific reviews of published reports or for original research. Second,
the sample size was small, and this may be considered as a limitation in this study. Nonetheless, it has
been stated that a sample of 20–50 experts is recommended for surveys of expert opinions [35]. This
type of sampling is particularly useful if the target population from which experts may be drawn
is not clearly defined, or if there is great variation in the domain or phenomenon to be studied [36].
In any case, the level of agreement must be set by the researcher prior to implementation; in our case,
only high-level consensus and a percentage agreement of > 65% were analyzed. Third, not exploring
disagreement or marginalizing dissenting voices may also generate artificial consensus [36]. Fourth,
the existence of consensus from a Delphi process does not mean that the correct answer has been
found [25], but that a collegiate response has been obtained among the main representatives of the area
of knowledge [1], and this response represents an opinion in the instant object of the study; therefore, it
may vary over time [24]. Fifth, the sample was selected on purpose, as per the researchers’ knowledge
of the contribution that the expert panelists could make to the study. This may have resulted in some
relevant nurse leaders being excluded.
5. Conclusions
Our study allows us to conclude that the main strengths for nursing research in Spain highlighted
by experts were the access and development of PhD programs, as well as the privileged position
of nursing in all clinical settings. Elements that could enhance the achievement of leadership in
research according to the experts were the creation of nursing research units in hospitals, the economic
recognition of nurses with the PhD level, and considering research work as part of the daily tasks of
the clinical nurse. Despite the elapsed time, the ideas of being subordinated to physicians and having
little leadership capacity apparently remain in nurses’ ways of thinking. Experts pointed out that it
is necessary to work on the connection between the universities and the healthcare institutions, as
well as on raising awareness among professionals in the clinical field about the need for teamwork to
achieve leadership in care research. Given that the findings of a Delphi group represent expert opinion
rather than indisputable fact, further inquiry to validate the findings and to develop an international
panel of experts from different contexts may be important.
Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/9/3224/s1,
Table S1: Rest of the statements after round two (Low and medium-consensus statements).
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Abstract: Nurses who are capable of developing their competencies appropriately in the field of
management are considered fundamental to the sustainability and improvement of health outcomes.
These core competencies are the critical competencies to be developed in specific areas. There are
different core competencies for nurse managers, but none in the Spanish health system. The objective
of this research is to identify the core competencies needed for nurse managers in the Spanish health
system. The research was carried out using the Delphi method to reach a consensus on the core
competencies and a Principal Component Analysis (PCA) to determine construct validity, reducing
the dimensionality of a dataset by finding the causes of variability in the set and organizing them by
importance. A panel of 50 experts in management and healthcare engaged in a four-round Delphi
study with Likert scored surveys. We identified eight core competencies from an initial list of 51:
decision making, relationship management, communication skills, listening, Leadership, conflict
management, ethical principles, collaboration and team management skills. PCA indicated the
structural validity of the core competencies by saturation into three components (α Cronbach >0.613):
communication, leadership and decision making. The research shows that eight competencies must
be developed by the nursing managers in the Spanish health system. Nurse managers can use these
core competencies as criteria to develop and plan their professional career. These core competencies
can serve as a guideline for the design of nurse managers’ development programs in Spain.
Keywords: nurse manager; competence; core competencies; governance; leadership

1. Introduction
Economic and social changes have led to an adaptation of healthcare management at all levels
and a change in the way in which services are provided [1–6]. The relationship between the economy
and sustainability should be causes that make it necessary to develop management competencies
with a high level of development, because these competencies are related to higher performance and
outcomes [7–10]. To address these changes, nurses need to be part of the core of healthcare [2,4,11,12].
This claim is justified because the nurse is a professional with a high degree of leadership in many
healthcare processes [13], because of their closeness to patients, families and the community [14].
Multiple research programs are led by nurses, including oncology, mental health, patient safety,
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palliative care and childcare, among others, which shows the importance of the nurse in the healthcare
system [15–19]. For this reason, the participation of the nurse in the governance of healthcare
organizations is recognized as fundamental, both for health outcomes and the sustainability of the
health system [20–23].
The American Institute of Medicine, in its report entitled “The future of nursing: leading change
in health”, already identified nursing in 2010 as a key player in critical decision making and in the
transformation of healthcare [24]. In the same way, Weber et al. [25] and McClaringan et al. [20]
express themselves by stating that nursing is fundamental to the implementation of shared governance,
because their commitment and participation is essential for the sustainability and improvement of
health. Panayotou et al. [26] emphasizes nursing within strategic plans, so that their key actions are
focused on the creation of a culture of good practice. Brooks-Cleator et al. [27], in his studies on
transculturality and governance, focus on the importance of the nurse in establishing a culture of safety.
The involvement of nurses in social action committees has achieved a great impact on the everyday
problems of people [28], highlighting the importance of their participation in decision making [29].
When the nurse is involved in the different parts of the healthcare process (management and nursing
care), better results are achieved [30], communication is enhanced, together with collaboration between
the different professional groups, innovation, organizational commitment and retention of staff [23].
Nurse leaders and nurse manager are different roles, although there is a natural overlap of the
required competencies [1,10,31]. To develop the role of the nurse in the governance of healthcare
organizations, the Global Nursing Leadership Institute (GNLI) in the actions of Nursing Now (2020)
has developed a nurse preparation program designed to promote leaders for change, focused on new
policies to improve the health of the population [18,32]. Thus, to identify, mentor and train nurse
leaders, the management competencies are an essential resource [31]. Furthermore, for the integration
of nurses at different levels of organizational management and governance, the nurse should develop
management competencies that go beyond the scope of nursing [33–35].
The nurse manager is responsible for planning and managing resources, organizing nursing
care, supporting teamwork, evaluating the services provided, and contributing to the achievement of
optimal results for the both the organization and the patients [36,37]. Based on the literature review, it is
necessary to increase the knowledge of the role of the nurse manager [36,38–41], because the necessary
competencies are often not clearly defined [35,42], which would explain this lack of conceptualization
of the nurse manager’s role. This same absence is evident in the Spanish context since there are no core
competencies for carrying out management functions.
Core competencies are the collective learning of the organization, especially with regard to skills
related to the generation of a product or service, so that all necessary knowledge and technologies are
integrated [43,44]. The core competencies in nursing management are associated with the success of
the healthcare organization [45]. Therefore, the core competencies for nurse managers are the set of
fundamental competencies needed to ensure their work effectiveness [46]. There are three functional
roles within nursing management, the operational nurse manager (performs his or her function at unit
level), the logistic nurse manager (performs his or her function at the department level), and the top
nurse manager (performs his or her function at the organizational level); all of them should develop
the core competencies to help improve the quality of healthcare. [46].
Hence, the main objective of this study is to propose the core competencies to be developed by the
nurse manager in the Spanish health system. To achieve this objective, the following specific objectives
were set:
•
•
•
•

To determine core competencies for each functional level of nursing management by
expert consensus;
To describe the level of development of competencies for each functional level of nursing
management by expert consensus;
To describe the training needed to develop each of the required competencies by expert consensus;
To evaluate the structural validity of the proposed core competencies.
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This paper is laid out as follows: first, the current state of knowledge about the nurse manager
is described. The second part explains the research methods. Next, the results are presented and
interpreted. Finally, the paper includes a discussion and conclusion.
2. Materials and Methods
2.1. Review Literature
Based on a scoping literature review during 2018-19 to identify existing competencies related to
nurse managers, electronic databases were used (Web of Science, Scopus, PubMed and CINAHL) to
conduct the search, identifying 56 competencies for nurse managers. Relevant studies were identified,
such as that carried out by the American Organization of Nurse Executives (AONE) who established
two competency models for nurse managers [47]. In addition, the literature review identified other
important research to define competencies—for example, the Chase instrument [48] or the research
carried out by Kantanen [42], DeOnna [35] or Pillay [49], among others. The results of this review are
the foundation for the execution of the current Delphi study, which assesses the competencies for nurse
manager positions.
2.2. Delphi Methodology
The study was carried out through four rounds of the Delphi method. The Delphi method is a
method used to obtain a consensus from a group of experts [50], where the overall view will provide
more solid information than that offered by a single person on an individual basis, thus reducing the
subjectivity [50,51]. The questionnaires were administered through the LimeSurvey online platform.
The questionnaires included an instruction form for the expert, the authorization to participate in the
research and the instructions. A reminder email was sent every 4 days until a reply was received.
After the survey, the researchers selected or excluded the items that received less than 80% agreement
among experts.
The objective of the first Delphi round was to reach a consensus among the panel of experts
about the core competencies for nurse managers. During the second round, the experts were asked
individually if they wished to reconsider their opinions in light of the feedback. In the third round,
the experts were asked to provide a consensus about the core competencies at each nurse manager
on a functional level. The experts also agreed on the training required for each level of competence
(expert, very competent, competent, novice advanced and novice). The fourth round allowed experts
to reconsider their opinions in view of the feedback from the third round.
2.2.1. Consensus
In any Delphi study, the definition of consensus should be set a priori. Thus, for this research, we
defined the consensus in three ways: (I) if at least 80% of the experts agreed with the competencies,
responding “agree” or “complete agreement” in the questionnaires; (II) if at least 80% of the experts
agreed with the degree of development of the competencies; (III) if at least 80% of the experts agreed
with the type of training required. Where an agreement was not reached, items were deleted for the
next Delphi round.
2.2.2. Participants
In this study, we decided to invite experts from two categories and twelve groups: experts in
health management (Table 1) and experts in the health environment (Table 1), because experts in these
two categories have valuable knowledge on nursing management.
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Table 1. Socio-demographic data from the panel of experts.
Demographic Variable

Frequency

Gender
Female
Male

32 (64%)
18 (36%)
Age

Mean
Standard deviation
<40 years
41–50 years
51–60 years
>60 years

49.52
11.02
10 (20%)
15 (30%)
18 (36%)
7 (14%)

Education
Master’s degree
Ph.D.

34 (68%)
14 (28%)

Scope of representation

Expert
group

Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Group 6
Group 6
Group 6
Group 7
Group 8
Group 9
Group 9
Group 9
Group 10
Group 11
Group 12

Minister of Health
Head of the Health Department
General Council of Nurses
Scientific Association
Trade Union
General Manager
Medical Director
Nurse Executive
Management Director
Middle Nurse manager
Nursing supervisor
Nurse
Doctor
Assistant Nursing Care Technician
Nursing Degree Students
Research/Teaching
Lawyer

3 (6.1%)
5 (10%)
3 (6%)
4 (8%)
3 (6%)
5 (10%)
2 (4%)
5 (10%)
1 (2%)
2 (4.1%)
3 (6.1%)
3 (6.1%)
2 (4.1%)
2 (4.1%)
2 (4.1%)
4 (8.2%)
1 (2%)

Source: own elaboration.

2.2.3. Variables
The variables of the study were:
•

•

Socio-demographic variables: To define the profile of the experts, information was collected
related to age, sex, profession, university education, postgraduate education, professional role,
place of study, years of professional practice, years of management experience, management
functions performed and international experience;
Competencies: From the review of the literature emerged the list of competencies to be proposed
for the experts.

2.2.4. The Delphi Questionnaires
Two questionnaires were developed ad hoc as measuring instruments.
•
•

Competencies needed for nurse managers (Appendix A): Each participant rated his/her level
of agreement or disagreement with each competency according to a one to five Likert scale
(1 = complete disagreement, 5 = complete agreement);
Level of competency development for nurse managers (Appendix B): In order to reach a consensus
about the level of development of the competencies at each level of management, the degree of
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agreement or disagreement with each competency according to a one to five Likert scale (1 = novice,
5 = expert), and the type of training required to develop the competencies, according to a one
to six Likert scale (1 = University Extension Diploma, 2 = Continuing education, 3 = University
Expert, 4 = University specialization diploma, 5 = master’s degree, 6 = Ph.D.) was recorded.
2.2.5. Level of Development
For this research, the term “level of development” was used to refer to the level of deepening in
each competency that the nurse manager should acquire in each of the functional levels, thus the level
of development would be:
•
•
•
•
•

Novice: follows the rules and plans;
Novice advanced: can provide partial solutions to unfamiliar or complex situations;
Competent: strong demonstration of competency;
Very competent: significant demonstration of competency;
Expert: when demonstrating the behavior of the competency model.

2.2.6. Validity and Reliability
The validity and reliability of the questionnaires was carried out with a group of 12 people selected
on the basis of the same criteria used for the panel of experts. The reliability of the questionnaires was
ensured by carrying out a Cronbach’s Alpha Coefficient analysis. The content validity was estimated
through expert judgement, which analyzed errors and ambiguities in the formulation of the questions,
excess items, proposals for improvement, suggestions for the style of the surveys.
2.3. Principal Component Analysis
The Principal Component Analysis (PCA) is a data transformation technique. The aim of the
method is to reduce the dimensionality of multivariate data, while preserving as much of the relevant
information as possible [52]. The factor analyses were carried out with respect to the theory of
Thurstone [53,54] (3 phases): first, the assessment of the adequacy of the data for factorial analysis,
second, the extraction of factors, and finally the rotation and interpretation of factors.
For determining the suitability of the data for factorial analysis, we used the Kaiser–Meyer–Olkin
(KMO) test. The next step was the extraction of factors, using Kaiser’s criteria, which makes the decision
based on an eigenvalue greater than one [55], and a scree plot, which is a graphical representation of
the eigenvalues. This graph helps to find the inflexion point and the number of factors above this point
that should be retained [56]. Finally, we proceeded with the rotation and interpretation of the factors,
through the varimax rotation method and Kaiser standardization, to achieve a structure as simple as
possible that was easy to interpret [57].
3. Results
3.1. Demographics of the Expert Panel
A total of 50 experts consented to participate and took part in the Delphi study. Table 1 lists
the demographic characteristics of the complete expert panel. The response rate for all of the Delphi
rounds was 100%.
3.2. Delphi Study
During the first and second Delphi rounds, 51 competencies were agreed by consensus (more
than 80%) from the proposed list. In round 1, the percentage of “total agreement” was 100% (“agreed”
or “complete agreement”) with the competencies decision making, communication skills, listening
and conflict management. In this round, more than 80% of the experts were in “total agreement” with
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eight competencies (Table·2): decision making, communication skills, listening, leadership, conflict
management, ethical principles, collaboration and team management skills.
Experts in round 2 were provided with individual feedback from the round 1 survey. This
feedback included the complete expert panel responses. Participants were asked if they agreed or
disagreed with the statements that were made in the previous round. From round 2, it appears that
the experts showed a “complete agreement” with a percentage equal to 100% in the competencies
identified as the core competencies (Table 2). In round 2, the competencies with less than an 80%
consensus were eliminated.
Table 2. Core of competencies.
Competency

Total Agreement

Decision making
Relationship management
Communication skills
Listening
Leadership
Conflict Management
Ethical principles
Collaboration and team
management skills

Round 1

Round 2

100%
84%
100%
100%
84%
100%
80%

100%
100%
100%
100%
100%
100%
100%

88%

100%

Source: own elaboration.

During the third and fourth Delphi rounds, the eight competencies from the core competencies
were shown to be necessary for the three levels of nurse manager existing in Spain (operations, logistics
and top management), differing in the level of development of the competencies at each level of
management (“Expert”, “very competent” and “competent”). The panel of experts in round 3 were
asked about the level of development of each competency to reach a consensus. The experts in round 4
were again provided with individual feedback from round 3, and asked to indicate their agreement
with statements that were made by participants in the previous round. The final consensus is shown in
Table 3.
Table 3. Development of core competencies at each level of nurse manager.
Competency

Top Management

Logistics

Operations

Decision making
Relationship management
Communication skills
Listening
Leadership
Conflict Management
Ethical principles
Collaboration and team management skills

Expert
Very competent
Expert
Expert
Expert
Very competent
Expert
Expert

Very competent
Very competent
Very competent
Very competent
Competent
Very competent
Very competent
Very competent

Very competent
Very competent
Expert
Expert
Expert
Very competent
Expert
Expert

Source: own elaboration.

During the third round, the experts were asked to indicate their opinion about the appropriate
training to reach the right level of competency. In round 4, experts were again provided with
individualized feedback from the previous round. The final consensus is shown in Table 4.
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Table 4. Training required by competency level.
Competency Level
Novice
Novice advanced
Competent
Very competent
Expert

Type of Training (Consensus)
University Extension Diploma (100%)
Continuing education (98%)
University Extension Diploma (90%)
Continuing education (90%)
University Expert (90%)
Continuing education (96%)
University Expert (100%)
University Specialization Diploma (96%)
University Expert (96%)
University specialization diploma (96%)
Master’s degree (96%)
Master’s degree (96%)
Ph.D. (96%)
Source: own elaboration.

3.3. Principal Component Analysis
The data were suitable for factoring as the correlation matrix showed a predominance of meaningful
results (p < 0.05), Bartlett’s test was significant (p < 0.001) and KMO value was 0.505. The integration
of competency listening into the competency communication skills was appropriate for factoring (as
shown in Table 5).
Table 5. Principal Component Analysis (PCA) of core competencies.
CP 1
Communication skills
Relationship management
Conflict Management
Leadership
Collaboration and team management skills
Ethical principles
Decision making
Explained variance
Eigenvalue
α Cronbach

0.851
0.771
0.620

28.43%
1.99

CP2

0.877
0.841
22.665%
1.587

CP3

0.773
0.706
17.576%
1.230

0.613

Source: own elaboration. Caption: communication (CP), leadership (CP2), decision making (CP3).

The extraction of factors showed three factors that explained 68.67% of the total accumulated
variance. The varimax rotation method yielded a three-factor solution: communication, leadership
and decision making (Table 5). The observed convergence between the Kaiser criteria and the scree
plot adds certainty to the results. The reliability of the core competencies showed a Cronbach’s alpha
value of 0.613, indicating a satisfactory result. (Table 5).
4. Discussion
This paper reports on the findings of the core competencies to be developed by the nurse manager
in the Spanish health system. Decision making, relationship management, communication skills,
listening, leadership, conflict management, ethical principles, collaboration and team management
skills were seen as the core competencies for nurse managers. These findings are consistent with the
findings from previous studies [47,51,52]. Kantanen et al. [42] emphasizes competency in decision
making as a critical competency. McCarthy [58] highlights core competencies that are aligned with our
research in communication, relationship management, ethical values and decision making. Our research
is also aligned with Pillay [59] and with Gunawan [60], when he described relationship management,
conflict management and collaboration and team management as basic competencies.
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To emphasize the strength of the core competencies identified in this research, we should say that
this were also identified through a scoping review of the literature, with the exception of the listening
skills and ethical principles, which were not found among the most frequent results in the review.
It should be noted that the frequency of citation in the selected articles was used as a criterion for
identifying the core competencies in the literature review.
This study identified that all the core competencies are needed independent of the functional
level of nurse managers (executive management, logistics and operational management). Although
each functional level requires different levels of competency development to be reached. There was a
consensus between the experts in Delphi rounds 3 and 4. These findings are consistent with findings
from previous studies (e.g., [47,58]). McCarthy et al. [58] highlighted that core competencies should
be common to all three levels of management at different degrees of development. The AONE [61]
has shown shared competencies in their different models (“Nurse Manager Competency”, “Nurse
Executive Competencies” and “Nurse Executive Competencies: CNE system”), and in the Nurse
Executive Competency Assessment Tool, which differentiates the degree of development of each
competency. In another sense, the AONE also defined non-shared competencies in their models.
With regard to the development of competencies, an agreement was reached in Delphi rounds 3
and 4. The experts agreed that competencies should be developed at “competent” (this was considered
to have been reached when there is a strong demonstration of competency), “very competent” (level
reached when there is a significant demonstration of competency) and “expert” level (level reached
when it demonstrates the behavior of the competency model). This proposal is in agreement with AONE,
who use the levels competent, proficient and expert for the development of competencies, emphasizing
how these levels are reached through master’s degree studies or a Ph.D. [62,63]. In contrast, in other
studies such as “Nurse manager competencies”, the focus is on the degree to which the competencies
contribute to the nurse manager’s work (minimally, moderately, significantly and essentially) [48].
Furthermore, the results of the current study emphasize the need for a high level of competence
development, in the same way that Crawford et al. [64] demonstrated by indicating how executive
practice would require a high degree of specialization and a specific development of competencies.
During Delphi rounds 3 and 4, the expert panel achieved a consensus about the training to be
developed by the nurse manager on the three competency levels (“expert”, “very competent” and
“competent”). The “competent” level is reached through continuing education, University Expert
and University specialization diploma. With regard to the “very competent” level, the consensus
was reached with University expert, University specialization diploma or master’s degree. Finally,
the “expert” level is reached through master’s and Ph.D. studies. We should keep in mind how
work experience and education significantly influence the development of competencies of nurse
managers [65]. However, experience as a nurse manager does not prepare them for the wide range
of skills needed, requiring specialized training and work experience in concrete situations [33,66].
Learning experientially as a nurse manager should be accompanied by prior planning and close
mentoring [67]. Previous studies show that the quality and level of training are responsible for
orienting nurse managers towards good governance and the acquisition of the global vision of the
organization [33,68,69]. Furthermore, the results of the current study emphasize how it is possible
to appreciate differences between nurse managers who have completed advanced management
programs with respect to others who have not participated in this type of training program, adding
evidence to previous studies [68,70]. We share the recommendations given by the Joint Commission
for Accreditation of Healthcare Organizations regarding the development of different career levels
for nurses according to their level of education, training and experience [71]. In addition, and just
like Fralic [72] affirmed, our results suggest that the training received by nurse managers would be
one of the key aspects, because they are responsible for managing the area with the largest number
of people, to make decisions about resource management and other areas such as quality of care,
patient safety, research, training, expenditure or investment. The present study, along with other
previous studies such as the research carried out by Herrin et al. [73], support that the master’s degree
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training allows the nurse manager to be able to carry out adequate decision making, as well as for
the effective management of health processes. In the same way, Rizani et al. [74] point out that the
average competence of nurses is higher when they have developed advanced studies (master’s degree
or Ph.D.), increasing with time their level of competency to a higher degree than those nurses who
have not developed advanced training.
The PCA verified the core competencies by defining three principal components named
communication (communication skills, relationship management, conflict management), leadership
(leadership and team management skills) and decision making (decision making and ethical principles),
which would therefore constitute the competency factors to develop the role of a nurse manager in
Spain (Table 6). The strength of the eigenvalue confirms the importance of the relationship between
decision making and ethical principles [75], the need for strong leadership in working groups [76]
and communication as a fundamental element in conflict resolution [77]. By comparing the core
competencies emerging from our research with the most relevant international studies into core
competencies for nurse managers, we would find a shared factor with communication, which should
indeed be presented as a shared factor [25,78,79].
Table 6. Comparison of core competencies.
Core Competencies
Communication
Leadership
Decision making

Leach et al. [79]
Organizational
Management
Interpersonal
effectiveness
Systemic thinking
Creative thinking

Weber [25]

Aone [47]

Influence

Leadership

Emotional Intelligence

Professionalism

Result orientation
Change Management

Communication
Leadership
Knowledge of the
health environment

Technical skills

Communication

Ability to adapt
Customer Service
Personal domain

Management vision

Source: own elaboration.

The communication ability that would be expected from the nurse manager should include the
ability to convey critical thinking and generate reflection in nurse teams prior to action [36]. In the
same way, it should, for example, facilitate conflict resolution and shared decision making, as well
as creation, participation and team management [80]. The differences that would arise between all
the core competencies could be related to the different health contexts in which management practice
takes place [58].
The purpose of this study was to determine the core competencies for each functional level of
nursing management by expert consensus. Our research contributes strong and important evidence to
the nursing management field. Firstly, we provide a baseline of competencies for nurses who intend to
carry out functions as nurse managers. Secondly, our study is also useful as a tool for evaluating and
detecting areas for improvement for nurse managers. Finally, the core competencies should be useful
for planning the professional development of nurse managers.
With regard to the limitations of this research, we should mention the different healthcare
contexts from which the body of research knowledge is derived. Nursing management has specific
characteristics for each of these contexts.
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5. Conclusions
This study found core competencies for nurse managers in Spain. The successful nurse manager
should develop all these competencies (as relevant to their practice) in today’s rapidly evolving
healthcare system. In conclusion, this study yielded a consensus on eight core competencies for
nurse managers in Spain: decision making, relationship management, communication skills, listening,
leadership, conflict management, ethical principles, collaboration and team management skills,
oriented towards leadership and good governance of health organizations, and on the basis of the
social responsibility of health professionals. The nurse manager is responsible for the largest area of
a healthcare organization, managing large budgets and large numbers of nurses. Therefore, a nurse
should not be promoted to the role of a nurse manager without advanced management training.
Our research shows the precise level of development of each competency for the different
functional levels of nurse manager. The nurse manager at any functional level should develop these
core competencies before being promoted to other roles as a nurse manager.
Any nurse who wishes to develop his or her professional career as a nurse manager should first
develop the core competencies shown here.
Moreover, our research shows the necessary education required to acquire the competency
development necessary for each different nursing management role. Both nurses who want to be
promoted to nurse managers and current nurse managers should follow the educational programs
shown in order to adapt their knowledge to the requirements of the role.
These core competencies may have implications for practice, organizational policy, and education
related to nursing management. The proposed core competencies may contribute to nurse manager role
design, selection processes, and nurse manager curriculum design for traditional academic institutions
and organizational continued professional development programs. Further understanding of core
competencies is likely to inform interventions, which may improve nurses’ work environment, patient
care, patient safety and organizational outcomes.
The following research should develop the characteristics corresponding to each of these
competencies and training situations.
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Appendix A. Competencies Needed for Nurse Managers
Please select the appropriate answer for each concept:
Table A1. List of competencies.
Level of Agreement Competency
Financial skills
Analytical Thinking
Decision-making
Innovation
Strategic Management
Human Resources Management
Legal aspects
Marketing
Organizational Management
Relationship Management
Communication skills
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1

2

3

4

5
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Table A1. Cont.
Level of Agreement Competency

1

2

3

4

5

Feedback
Evaluation of information and its sources
Listening
Information systems and computers
Technology
Leadership
Career planning
Influence
Change Management
Delegate
Conflict Management
Ethical principles
Power and Empowerment
Critical thinking
Collaboration and team management skills
Interpersonal Relations
Multi-professional management
Team Building Strategies
Result orientation
Care Management Systems
User care skills
Health policy
Identification and responsibility with the organization
Knowledge of the health environment
Quality and Safety
Quality and improvement processes
Clinical skills
Infection control practices
Standard Nursing Practice
Nurse Research
Nursing Theories
Care Planning
Nursing training planning
Professionalism
Integrity
Awareness of Personal Strengths and Weaknesses
Strategic Vision
Personal and professional balance
Compassionate
Diversity
Emotional Intelligence
Serve as a model
Basic Oral English
English medium level of writing
English medium reading level
Caption: 1 = Complete disagreement; 2 = Disagreement; 3 = No disagreement/No agreement; 4 = Agreement
5 = Complete agreement.

Appendix B. Level of Competency Development for Nurse Managers
In this section, you should mark which functional level(s) each competency corresponds to, taking
into account that the competency may be necessary for all three levels.
You should also indicate the level of development of this competence.
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Table A2. Development of competencies
Competency
Decision-making
Relationship Management

Communication skills
Listening
Leadership
Conflict Management
Ethical principles
Collaboration and team
management skills

Novice

Novice Advancing

Competent

Very Competent

Expert

Operations
Logistics
Top managment
Operations
Logistics
Top managment
Operations
Logistics
Top managment
Operations
Logistics
Top managment
Operations
Logistics
Top managment
Operations
Logistics
Top managment
Operations
Logistics
Top managment
Operations
Logistics
Top managment

Indicate to which degree of training each competence level should be developed:
Table A3. Type of training required
U. Ext D

C. Edu.

U. Exp

U. Spec. D.

Master

Ph.D.

Novice
Novice advanced
Competent
Very competent
Expert
Caption: University Extension Diploma (U. Ext D); Continuing education (C. Edu); University Expert (U. Exp);
University specialization diploma (U. Spec. D.); Master’s degree (Master); Ph.D (Ph.D).
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Abstract: The balance of personal life with professional life is a topical issue that is increasingly
worrisome due to globalization, the rapid introduction of new technologies into all areas of human
life, the overlap between time between work and family, new organizational systems, and changes in
the nature of work. This problem is accentuated by professions subjected to intense labor demands,
as is the case of nurses. Adopting the Job Demand–Control–Support model, the main purpose of
this research is to analyze how these factors lead to a greater or lesser degree of work–life balance.
The research proposes a logistic regression model, which was constructed with a sample of 991
nursing professionals from the V European Working Conditions Survey. The results obtained confirm,
on the one hand, that there is a significant effect of physical demands (but not psychological demands)
on work–life balance. On the other hand, the moderating effects of job control are partially confirmed
for psychological demands, and those of supervisor support (but not co-worker support) are partially
confirmed for physical demands. In conclusion, the present research shows that effective management
of nurses’ work context can decisively contribute to finding the difficult balance between personal
and professional time.
Keywords: job demands; job control; social support; work–life balance; nurses

1. Introduction
The balance of personal life with professional life is a topical issue that is increasingly worrisome
due to globalization, the intrusion of new technologies into personal life, the overlap between work
time and family time, new organizational systems, and changes in the nature of work [1]. This problem
is accentuated in professions with intense working hours or schedules [2]. Nursing professionals
are without a doubt in this situation. The role of a nurse is very demanding, as quick and effective
responses are required to deal with the health needs of the community. Furthermore, it is an industry
with an intensive work environment, which operates 24 h a day, 365 days a year, and sometimes
requires exceeding the standard 40 h week of full-time employment for the production of services [3].
Work–life balance (WLB) is understood as several individual and structural constraints of
their way of harmonizing work time and personal time according to an individual system of
values, goals, and aspirations [4]. Although much research on the WLB has focused its analysis
on the challenge of caring for children and the elderly [5–7], this is a topic of great importance in
current academic research [8] because achieving an optimal WLB is critical to personal well-being [9,10].
Despite this, given the intense interconnectedness of work and personal time, many workers have
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serious difficulties defining the boundaries between them and often cross those boundaries, which has
harmful consequences to their health and well-being [11]. Due to the changing nature of the current
workforce, the WLB has a broader and higher perspective on the EU political agenda, encompassing
aspects such as business organizational culture in terms of gender equality and social protection.
In fact, at the Social Summit for Fair Employment and Growth held in Gothenburg in November
2017, the WLB was proclaimed as a European pillar of social rights [12]. Despite this, the peculiarities
of the work environment that surrounds the nursing profession makes it difficult to reconcile work
and family life, preventing a high level of work satisfaction from being achieved [13,14].
The job demand–control–support model (JDCS) [15–18] constitutes a very useful theoretical
approach for understanding the characteristics of work and its consequences for the occupational
health of employees [19]. In fact, this model has been used in many professions with the aim of
studying a wide range of reactions that provoke tension in workers [20–27]. In particular, the JDC
model establishes that factors such as the level of labor demands and the control the workers have
over their work will affect the development of WLB. In subsequent model improvements, the level of
perceived support at work was included as another relevant factor (the JDCS model).
Following this idea, the present study analyzes the effects caused by certain factors related
to the context of work in nursing personnel (demands, control, and social support) and how they
influence the WLB of these professionals. According to the JDCS model approach, the worst situation
of WLB for workers would be manifested in those occupations characterized by high job demands,
low control, and little social support. Previous studies with this model support the association
between poor work results (for example, exhaustion, stress, poor well-being, etc.) with high levels of
demands or work load (for example, [28–30]), low control over work, or the degree of autonomy in
the application of labor decisions (for example, [31–33]). In addition, the low level of support perceived
by colleagues or supervisors also influences (for example, [27,34]). The literature in general terms
suggests that a low family–work balance is related to lower job satisfaction, higher turnover intentions,
exhaustion, and deterioration of health [35,36], and a high family–work balance is related to higher
levels of professional commitment and lower intentions to leave the profession [28,37,38]. However,
although there are some studies that have tested the JDCS model with nursing personnel [28,39,40],
the investigations that have related the model with the WLB are practically nonexistent.
Undoubtedly, nursing professionals carry out work of special interest to society, given the leading
role of the health system in the welfare of any nation. Despite this, the work of nurses is characterized
by high job demands: direct contact with patients, exhausting workdays, night shifts [41], and limited
job control over the tasks they perform. This last circumstance is a result of the numerous regulations
and operating protocols that regulate and limit the activity of these professionals, regulations that tend
to be more rigorous when written by personnel outside the health care profession [42]. The other pillar
on which the JDCS model is built is social support. Nursing requires much collaboration and teamwork.
In this context, perceived social support is of great importance because, as Schwarzer and Knoll (2007)
note, conflicts in work teams multiply when employees perceive little support from their supervisors
and/or co-workers [43–45].
The consequences of the scenario described above are multifaceted: stress, alienation,
low organizational commitment, and burnout. One of the least researched outcomes in academia
from the perspective of the JDCS model is the problem that nurses have with balancing work time with
personal time. Studies in other occupations suggest that the combination of high job demands and a great
deal of autonomy can help reduce work–life conflict [46]. In contrast, individuals in professions that face
many job demands within a context of low autonomy will have more difficulty achieving an adequate
WLB [44]. Additionally, various studies suggest that supervisor and/or co-worker support contributes
decisively to improving WLB [47].
Unlike other professionals, nurses offer an intangible service that is inextricably linked with
the professional who performs it. Good management of work–family conflicts will improve the WLB
of these professionals, which will translate into positive effects for the worker and the organization [48].
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The purpose of this study is to contribute on the idiosyncrasies of the profession and the value
the profession provides for citizens and the welfare state. The majority of studies on WLB adopt
an approach based on worker health [49]. However, in the European context, there is little empirical
research that analyzes both the main effects of the JDCS model and the multiplicative model in their
relationship with WLB, which means that the impacts of job demands, job control, and social support
have not received the attention they deserve in a profession so relevant in the European context [50].
Taking into account everything raised so far, this research seeks to (i) analyze job demands, job control,
and social support in nursing staff, as well as assess whether these factors lead to a greater or lesser
degree of WLB in European hospitals; and (ii) explore whether these models differ from those identified
in the previous literature. The following research question is derived from these objectives: Does this
organizational model allow its workers to have a high WLB according to the JDCS model that relates
labor demands, labor control, and social support?
2. Managing Demands, Control and Support in an Organizational Context in Nursing
Health is one of the fundamental pillars of a welfare society. The World Health Organization
estimates that the health care sector workforce in 2013 included 20.7 million nurses out of a total of
43.5 million health workers worldwide [51,52]. The well-being of workers is essential for the health
of society [49]. Balancing work and family life in the nursing sector to achieve a high degree of
well-being is crucial for the development of the service [53], since well-being impacts the quality of
patient care [54], with poor well-being increasing the risk of negligence and/or abuse [55].
The sector is characterized by high job demands, both physical and psychological. The situation
with respect the physical demands of nurse workers reflects the need to work with limited resources,
both in terms of personnel and equipment [56], which causes a level of emotional strain that approaches
exhaustion [52,53]. The nursing sector is the sector with the highest rate of nonfatal occupational
diseases and injuries, which causes an increase in sick leave [57]. Factors such as stress, poor health,
and depression negatively affect WLB [58,59]. Regarding the psychological demands, nurses must make
urgent and critical decisions that involve a vital risk for the patient [60]; thus, nursing professionals are
continuously exposed to traumatic events [61]. Health care services are needed 24 h a day, seven days
a week. This need may contribute to greater job stability in health care than in other sectors [62], but it
also implies an internal organization based on exhausting workloads and 12 h continuous work shifts,
which hinder the conciliation of work with personal and family life [63].
From the perspective of job control, it deepens knowledge of the skill discretion and the decision
authority of this sector, and nursing work requires multiple skills [64]. According to Ulrich, Barden,
Cassidy, and Varn-Davis, there are different skills that workers in this sector have to have, such as
communication, collaboration, and resource management and leadership skills [65]. At the same
time, nursing professionals usually have little autonomy in carrying out their work activities [66],
which greatly limits their decision-making capacity [67]. However, nurses who have higher levels
of work autonomy tend to be high-performing, satisfied, and committed workers [68]. With respect
to social support in health, Olmedo (2009) reports the presence of a complex web of interpersonal
relationships with conflicting power dynamics between physicians (who are mostly male) and nurses,
whose profession is still highly feminized [69,70]. Work pressures, limited control, and the complex
social system trigger deterioration of the work environment [71], resulting in absenteeism, high
turnover, depression, and even suicide [72]. Nurses who consider these conditions unsustainable
eventually abandon the profession in search of jobs with fewer demands and better working conditions
that will improve their personal quality of life, including the balance between work and family time [73].
Although some previous studies have applied the JDCS model in the nursing sector, they have
generally done so from analytical approaches and perspectives that differ from those presented in
this article. From the perspective of job demands, Heijden et al. (2018) confirm that job demands are
positively correlated with job turnover, while the availability of resources and the experience of nurses
are inversely related to turnover [74]. At the end of the last century, De Jonge et al. (1999) claimed
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that the combination of job demands and job control can predict the health of employees [75,76].
From the perspective of job control, the work of Yamaguchi et al. (2016) confirms that the absence
of job control increases the likelihood that nursing personnel will abandon nursing as a career [77].
More recently, Mark and Smith (2012) have added that rewards, decision-making skills, and skill
discretion decrease depression and anxiety among these professionals, which is often motivated
by a lack of resources and a lack of time to attend to patients [78,79]. Finally, from social support
perspective, Sigurdardottir et al. (2015) show that training programs improve nursing professionals’
perceptions of social support (from both supervisors and co-workers) [80,81]. Stress is another topic of
interest analyzed with this model. Thus, Nabirye et al. (2011) note that the role conflict and ambiguity
that characterize the work of more experienced nurses lead to increased stress [82,83].
The effects that such a demanding profession exerts on health and well-being have also been
the subject of analysis in academia [84]. The study of Xanthopoulou et al. (2009) provides key evidence
of pathways leading to the well-being of nursing personnel in general hospitals [85]. Another study
using the JDCS model in Uganda concluded that younger nurses are more satisfied than older nurses [82].
These authors suggest that with age, family responsibilities increase, and consequently, the likelihood
of conflicts between personal and professional life increases. Other authors focus on analyzing the most
important antecedents of the psychosocial well-being of nurses, highlighting the importance of social
support to improve job satisfaction and stress [86]. Following this idea, two studies carried out in
Sweden show the positive effect that empowerment [87] and social support [88] exert against burnout
in nursing personnel.
3. Research Hypotheses
The three previously described job strain variables should have an interactive effect on the WLB
of nurses. Additionally, the interaction among these variables can reduce the relationship between job
demands and employees’ WLB. Against the reference framework described in the previous paragraphs
and based on the literature review, the following research hypotheses are proposed:
Hypothesis 1. The high job demands faced by nursing professionals will be negatively associated with
work−life balance.
Hypothesis 2. Job control will reduce the effects of job demands on work−life balance.
Hypothesis 3. Supervisors/co-workers will reduce the effects of job demands on work−life balance.
The following Figure 1 summarizes the theoretical model and research hypotheses.
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Figure 1. Research model. Source: Prepared by the authors.

4. Methodology

4

4.1. Data Collection and Sampling
For the development of this research, information collected by the European Foundation for
the Improvement of Living and Working Conditions regarding the work environment and working
conditions in 35 European countries was used (EU28, Norway, Switzerland, Albania, the former
Yugoslav Republic of Macedonia, Montenegro, Serbia, and Turkey during the period from February to
September 2015. The European Working Conditions Survey (EWCS) (The complete questionnaire can
be found in the European Foundation for the Improvement of Living and Working Conditions (2019).
See the following link: https://www.eurofound.europa.eu/sites/default/files/page/field_ef_documents/
6th_ewcs_2015_final_source_master_questionnaire.pdf) is conducted every five years based on
a questionnaire-based interview. A subsample of 991 nursing professionals (ISCO Code 222)
(Classification structure of the International Labor Organization (ILO) that organizes jobs according
to tasks and functions. Specifically, group 222 includes “Nursing and midwifery professionals”) was
extracted to achieve the objectives of this study. The majority of the respondents were women (89.1% of
the total), with an average age of 42.8 years (SD = 11.0).
4.2. Measures and Methodology: The Binary Logistic Regression Model
The dependent variable of this study was WLB, measured by an indicator composed of four items
that ask the following: (a) How are your working time arrangements set? (b) How do your working
hours fit in with your family or social commitments outside work? (c) How often have you worked
during your free time to meet work demands? (d) Would you say that arranging to take an hour or
two off during working hours to take care of personal or family matters is easy or not? The Cronbach’s
α of the four-item scale was 0.898. Subjects with good WLB were coded as 1, while those with a lower
level of WLB were coded as 0.
As indicated by Rugulies et al. (2010), the Copenhagen Psychosocial Questionnaire is considered
a very effective tool for assessing the psychosocial work environment [89]. Different authors, such as
Widerszal-Bazyl (2017), have demonstrated the psychometric properties of this questionnaire [90].
The extensive information provided by the European Working Conditions Survey permits the rigorous
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reproduction of the different scales included in the Copenhagen Psychosocial Questionnaire [9]. To meet
the objectives of the present study, five indexes related to job demands, work organization, relationships,
leadership, etc. were calculated. Twenty-three items from the EWCS were used to generate five indexes:
(1) Psychological Job Demands (Cronbach’s α = 0.736); (2) Skill Discretion (Cronbach’s α = 0.695); (3)
Decision Authority (Cronbach’s α = 0.770); (4) Co-worker Support (only one item); and (5) Supervisor
Support (Cronbach’s α = 0.905).
Finally, physical job demands were measured with the Job Content Questionnaire (JCQ). This scale
evaluates the social and psychological characteristics of a particular job. Some examples of the 13
items used to measure the risk of physical job demands are the following: “Are you exposed at work
to high temperatures that make you perspire even when you are not working?”, “Do you handle or
have skin contact with chemical products or substances?” or “Does your main job involve lifting or
moving people?” Cronbach’s Alpha for this scale was 0.772.
The statistical analysis applied in this study was the binary logistic regression model. This method
is one of the most frequently applied statistical approaches for developing social prediction models with
binary results [91,92]. Logistic regression has been used with the Karasek model for example [93–95]
and specifically in the field of nursing (for example, [96–98]). This method allows the determination of
the probability that a certain event—good balance between personal and professional life—will occur
compared with the probability that the opposite event will occur. In this study, the Hosmer−Lemeshow
goodness of fit test was used as a measure of overall validity, and the Wald test was used for the analysis
of individual variables.
5. Results
In the initial estimate of the central variable of this study, the general sample of the nursing
professionals appears to present some problems balancing their personal time and work time, with
an average score of only 0.5071 on a scale of 0 (poor WLB) to 1 (good WLB). In addition, this problem
seems slightly more pressing among women (0.5067) than among men (0.5102).
In relation to the demands to which nursing professionals are subjected, it must be emphasized
that the weight of psychological demands (0.3513) is, in all cases, greater than that of physical demands
(0.2384). Additionally, women perceive more demands than men, both physical (0.2387 vs. 0.2364)
and psychological (0.3524 vs. 0.3421).
Nursing professionals have greater skill discretion (0.6607) than decision authority (0.5698).
This general trend does not differ by gender, although male nurses have greater skill discretion than
female nurses (0.6667 vs. 0.6600), while female nurses have greater decision authority than male nurses
(0.5714 vs. 0.5563).
Finally, the perceived supervisor support (0.2564) is much higher than the perceived support from
co-workers (0.1893), a circumstance that should be the subject of analysis and deep debate within
the profession. In addition, male nurses have more social support mechanisms than female nurses in
regard to support from both supervisors (0.2617 vs. 0.2558) and co-workers (0.1952 vs. 0.1886).
5.1. Job Demand−Control−Support Factors and Work-Life Balance
The individual relationships between the different factors of the JDCS model and WLB are
presented in Table 1. First, it should be noted that the fundamental principles of the JDCS model
are confirmed. The high job demands, the low job control, and the low social support are negatively
correlated with the outcome variable, i.e., the WLB indicator. However, these results must be taken
with caution because the only variables that are statistically significant are those related to the physical
(β = −0.613, p = 0.000) and psychological demands (β = −0.520, p = 0.001) on the nursing professionals.
In fact, these two scales have the strongest relationship with the outcomes variable, followed by the two
scales of social support and, finally, the measures of job control.
An examination of each of the individual components shows that physical demands are more
important than psychological demands for predicting WLB among nursing and professionals.
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In addition, the association between “low decision authority” (β = −0.188, p = 0.250) and WLB
is more intense than the association between “low skill discretion” (β = −0.087, p = 0.555) and WLB.
Likewise, the influence of supervisor support on WLB balance (β = −0.412, p = 0.178) is greater than
the association between support from co-workers and WLB (β = −0.257, p = 0.260).
Table 1. Logistic regression: factors that determine work−life balance (high/low score).
Odds Ratios

Variables in the Model
Variables
Job Demands
Psychological JD (high)
Physical JD (high)
Job Control
Skill discretion (low)
Decision authority (low)
Social Support
Co-worker support (low)
Supervisor support (low)

95% C.I. for OR

B

Standard

Wald

p

OR

Lower

Upper

−0.520
−0.613

0.151
0.15

11.863
16.711

0.001
0.000

0.594
0.542

0.442
0.404

0.799
0.727

−0.087
−0.188

0.148
0.163

0.348
1.324

0.555
0.250

0.917
0.829

0.686
0.602

1.224
1.141

−0.257
0.412

0.228
0.306

1.271
1.811

0.260
0.178

0.773
0.662

0.494
0.364

1.209
1.207

5.2. Strain Model
The original proposal of the Karasek model (1979) is presented in Table 2, which shows the analysis
of the association between WLB and job demands (physical and psychological) and job control
(skill discretion and decision authority) and the interaction between both dimensions [16].
Table 2. Adjusted association between job demands, decision latitude, their interaction, and work−life
balance index (Strain Model).
Odds Ratios

Variables in the Model
Variables
Job Demands
Psychological JD (high)
Physical JD (high)
Job Control
Skill discretion (low)
Decision authority (low)
Moderator effect of JC
PhyJD x JC (Skill)
PhyJD x JC (Dauth)
PsyJD x JC (Skill)
PsyJD x JC (Skill)

95% C.I. for OR

B

Standard

Wald

p

OR

Lower

Upper

0.025
−0.397

0.321
0.193

0.006
4.223

0.937
0.040

1.026
0.672

0.546
0.460

1.926
0.982

0.320
−0.095

0.248
0.216

1.673
0.192

0.196
0.661

1.377
0.917

0.848
0.596

2.237
1.389

−0.257
0.007
−0.533
−0.302

0.329
0.320
0.195
0.313

0.541
0.000
7.467
0.929

0.462
0.983
0.006
0.335

0.785
1.007
0.587
0.739

0.412
0.538
0.400
0.400

1.495
1.886
0.860
1.366

The results show a direct negative relationship between physical job demands and WLB (β = −0.397,
p < 0.05). These results partially confirm Hypothesis 1.
Additionally, to test for interaction effects, interaction terms were introduced in the logistic
regression model. Table 2 shows that the effect of psychological job demands on WLB is moderated
when skill discretion is involved (β = −0.533, p < 0.01). This means that control over work (discretion
to solve problems on your own and performing varied activities for which it is necessary to learn
new skills) enriches nurses’ work and possibly their personal life, cushioning the negative effect
that the psychological demands of the profession exert on WLB. In other words, in the presence of
low job control, the negative effect of psychological demands on WLB is more intense (β = −0.533,
Sig. 0.006) than when greater job control is present (β = −0.520, Sig. 0.001). These results partially
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support Hypothesis 2 because the moderating effect of decision authority in the job demands−WLB
relationship does not obtain statistically significant results for physical demands (β = 0.007, Sig. 0.983)
or for psychological demands (β = −0.302, Sig. 0.335).
5.3. Iso-Strain Model
Subsequently, variables related to social support were incorporated into the model to contrast
the hypotheses of the iso-strain model. Table 3 shows the adjusted association between WLB and job
demands (physical and psychological), job control (skill discretion and decision authority), and social
support (co-workers and supervisors) and their respective interactions.
Table 3. Adjusted association between job demands, decision latitude, social support, and their
interaction and work−life balance index (iso-strain model).
Odds Ratios

Variables in the Model
Variables
Job Demands
Psychological JD (high)
Physical JD (high)
Job Control
Skill discretion (low)
Decision authority (low)
Moderator effect of JC
PhyJD x JC (Skill)
PhyJD x JC (Dauth)
PsyJD x JC (Skill)
PsyJD x JC (Skill)
Social Support
Co-worker support (low)
Supervisor support (low)
Moderator effect of Social Support
PhyJD x JC (Skill)
PhyJD x JC (Dauth)
PsyJD x JC (Skill)
PsyJD x JC (Skill)

95% C.I. for OR

B

Standard

Wald

p

OR

Lower

Upper

−0.122
−0.397

0.466
0.193

0.069
4.223

0.793
0.040

0.885
0.672

0.355
0.460

2.206
0.982

−0.041
−0.175

0.351
0.301

0.014
0.337

0.906
0.562

0.960
0.840

0.483
0.466

1.908
1.515

0.259
−0.341
−0.348
−0.621

0.485
0.461
0.487
0.264

0.285
0.548
0.511
5.543

0.594
0.459
0.475
0.019

1.295
0.711
0.706
0.538

0.500
0.288
0.272
0.321

3.354
1.754
1.834
0.901

0.029
−0.215

0.466
0.485

0.004
0.196

0.950
0.658

1.03
0.807

0.413
0.312

2.566
2.087

0.769
−0.749
−0.814
0.522

0.521
0.267
0.519
0.492

2.178
7.848
2.457
1.126

0.140
0.005
1.117
0.289

2.157
0.473
0.443
1.686

0.777
0.280
0.160
0.642

5.989
0.799
1.226
4.423

The new model presents some novelties regarding the formulated hypotheses. The most notable
results are as follows. First, the direct relationship of job demands with WLB disappears from the overall
model. The association of physical and psychological demands with WLB occurs in interaction with
variables related to job control and social support. Thus, Table 3 shows that the strain-by-control
interaction term at the 0.05 level only manifests when decision authority is present. This variable
exerts a moderating effect on the psychological job demands−WLB relationship (β = −0.621, p < 0.05).
This result partially confirms research hypothesis 2 as it indicates that decision authority, but not skill
discretion, has a modulating effect.
Finally, the strain-by-support interaction term at the 0.05 level was analyzed. Table 3 shows that
supervisor support moderates the effect of physical demands on WLB (β = −0.749, p < 0.01). This result
partially confirms research hypothesis 3 as it indicates that supervisor support, but not co-worker
support, has a moderating effect.
6. Discussion
The main objective of the present study was to test the efficacy of the JDCS model for predicting WLB
among nursing professionals. Nursing presents its own particularities and is critical for maintaining
the welfare state in Europe; however, nursing care takes place in one of the most stressful work
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environments that exists [96]. As noted by Karatepe and Uludag (2007), the health care sector is unique
due to its high level of stress and its intense physical, psychological, and emotional demands [99].
Some studies, such as that of Ghislieri et al. (2017) performed with a sample of 500 nurses
working in an Italian hospital, confirm that nurses have difficulties balancing work time and personal
time [100]. To examine this issue among nursing professionals, the current study adopts the JDCS
model as a reference framework, developing several logistic regression models that attempt to explain
the direct and interactive effects of three fundamental variables: job demands, job control, and social
support. The results obtained from a large sample of 991 European nursing professionals partially
confirm both the strain hypothesis and the iso-strain hypothesis of the Johnson and Hall (1988)
and Karasek (1979) models [16,17].
First, with respect to Hypothesis 1, a significant effect of physical (but not psychological) demands
on WLB is confirmed. The physical demands that most affect nurses are, in the following order,
handling or being in direct contact with materials that can be infectious, such as waste, bodily fluids,
laboratory materials, etc.; lifting or moving people; having to maintain tiring or painful positions;
performing repetitive hand or arm movement; handling or being in skin contact with chemical products
or substances; and carrying or moving heavy loads. Being subjected to such physical demands causes
nurses to feel that their work does not fit well with family or social commitments. The high physical
demands cause a decrease in the well-being of workers linked to the work–family conflict because
it includes aspects of physical fatigue, pain, and insecurity in the work environment [101], reducing
the physical resources that a worker has to their WLB [47]. According to the World Health Organization,
poor well-being in the workplace is one of the most important causes of absenteeism, turnover, and poor
performance in the workplace [51]. This result is consistent with the study by Hussain et al. (2012),
who highlight the high job demands that nurses face as well as the very poor working conditions,
which translate into serious difficulties reconciling work and family time [102]. These authors warn
of the risk that nurses will abandon the profession in search of less demanding and stressful options.
The physical and psychological demands that nursing professionals face are well known and are
overwhelmingly related to their close interactions with patients [103,104]. The results of our study
indicate that nurses experience greater strain from physical demands than from psychological demands,
perhaps because, as Qureshi (2018) warns, direct contact with patients requires high physical effort to
lift or move people or heavy objects, maintain tiring or uncomfortable positions, and perform repetitive
tasks or movements with one’s hands or arms [105]. Similarly, Greenglass et al. (2001) and Garrett
and McDaniel (2001) suggest that high physical demands may originate from the excessive workload
and atypical schedules that include shift work, weekends, and nights [106–109]. These factors cause
an imbalance between professional and personal demands, which manifests as lower organizational
commitment, exhaustion, work stress, dissatisfaction, and, directly related to the object of this research,
a worse personal–professional life balance [110].
Hypothesis 2 of this research was examined in a second phase intended to demonstrate
the modulating effect of job control on WLB. The results of this study confirm this moderating effect
in the case of psychological demands, which suggests that increasing the decision-making capacity
of nursing professionals will improve their mood, vitality, and general interest, thus cushioning
the direct effect that the demanding work exerts on stress, overwork, and personal life–professional
life conflict [111]. Therefore, this research empirically confirms that being able choose the order in
which one will perform tasks, being able to work at one’s own pace and using one’s own methods,
being consulted about objectives that affect one’s work, being able to influence the decisions that are
important, or having the opportunity to apply one’s own ideas at work, among other discretionary
acts, cushions the negative effect that the psychological pressure of nursing work exerts on WLB.
These results are in line with the study by Pisarski et al. (2006), who show that increased control
in the workplace generates better WLB, especially when the individual is able to control his or
her work hours and/or experiences an increase in schedule flexibility [112–115]. For many health
professionals, their commitment to their work and professional career is a priority that takes them
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away from family and social relationships and causes them to dedicate less time than they would like
to family responsibilities [116]. This extreme and rigid dedication causes a high level of exhaustion
and a sensation of lethargy and depersonalization [117]. The debate on the effects of this professional
dedication on WLB as one’s health care career advances has a long history, but the issue seems far
from a closed topic [118]. Decades ago, Hirschman (1970) reported the need to introduce changes in
hospital work practices to correct this problem [119]. More recently, Mushfiqur et al. (2018) emphasize
the moral obligation to change matters related to the management of health institutions, including work
hours and locations, the relationship with the environment, and, of course, better balance between
personal life and professional life [120]. Increasing the flexibility of work schedules is one of the most
common strategies to mitigate this problem. Thus, the Medical Women’s Federation (MWF) (2018)
and Adisa et al. (2017) promote part-time work as a way to effectively improve WLB and create
a positive impact on both Social Security and the lives of workers [118–121].
Finally, Hypothesis 3 of this research aimed to verify the moderating effect of social support in
the job demand–WLB relationship. This moderating effect is partially confirmed for physical demands in
the presence of supervisor support; that is, the negative effect of physical demands on WLB is mitigated
when supervisor support is available. In conclusion, the physical demands (handling potentially
infectious materials, moving patients, maintaining painful positions) that nursing professionals face
generate problems with WLB, but these problems are reduced if nurses have the support of their
immediate supervisors. A similar conclusion was reached by Abdul-Rashid et al. (2017), who applied
a structural equations model in a sample of nurses from public hospitals in Malaysia [122]. Social support
is decisive in an occupation in which teamwork, specifically cooperative work, occupies a leading
role [123,124]. The creation of a work environment based on open communication and social support
from co-workers and supervisors necessarily increases WLB [125]. Professionals in nursing units face
complex problems that require very specific skills, support, and a great capacity for adaptation [126].
In this sense, support from both co-workers and supervisors can moderate the harmful effects of nursing
demands on WLB. The studies of Tucker et al. (2018), Somers et al. (2018), and Jennings (2007) confirm
that positive interpersonal relationships with supervisors improve safety, mutual respect, and positive
feelings, which translate to greater WLB [127–129]. The results of our research support the cushioning
effect of social support (at least in terms of supervisor support) in the job demands–WLB relationship,
thus supporting Hypothesis 3.
7. Conclusions and Limitations
This study yields important theoretical and practical implications for the nursing profession
in Europe. At the theoretical level, understanding how the JDCS model works in a sector such
as nursing, where complex and dynamic tasks are performed, can decisively contribute to improving
the WLB of professionals subjected to intense work demands. From a practical perspective, the findings
of this study corroborate the idea that job demands are not the only variables that affect WLB,
particularly when employees perceive job control and/or social support from their organizations.
Consequently, the industry must analyze the workplace factors that affect WLB. Human resource
managers should explore new tools to provide employees with control over their daily activities,
especially in an occupation such as nursing, which involves direct contact with patients and in
which the quality of the services provided is conditioned by the workers’ decision-making capacity
and freedom of actions. All progress in this regard (for example, modifying action protocols) will lead
to greater autonomy, which should translate into better WLB. In addition, managers should promote
a cooperative work environment based on an organizational culture of support, and teamwork should
be encouraged. Investing in the training of work teams will improve aspects such as the organizational
climate and social support, which will translate into improvements within the organization (for example,
in the organization of work shifts) and in the attitude towards patient service. These strategies should
reduce job stress and, as a result, increase the WLB of workers.
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As is often the case in empirical research conducted in the field of social sciences, the results
obtained should be interpreted with caution. First, a causal relationship between variables cannot
be established since this is a cross-sectional study. Second, the study of the JDCS model is based on
self-assessed measures and is therefore susceptible to bias; however, Pelfrene et al. (2002) corroborated
that studies based on self-assessed measures support the strain hypothesis of the model to a greater
extent than studies that use more objective evaluations [130]. Third, the research was developed in
a specific socio-geographic scenario (Europe) where very different health systems and labor codes
coexist that condition the fundamental variables of the JDCS model. Fourth, no control variables
have been introduced, despite being a highly feminized profession. Therefore, it would not be
prudent to generalize these assumptions and ideas to other work environments. Future studies should
investigate other groups in the health industry (for example, doctors or hospital managers) and analyze
the influence of different geographic areas to allow comparisons among different cultural environments.
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Abstract: Workplace violence (WPV) in healthcare settings has drawn attention for over 20 years,
yet few studies have investigated the association between WPV and psychological consequences. Here,
we used a cross-sectional design to investigate (1) the 12-month prevalence of workplace violence
(WPV), (2) the characteristics of WPV, and (3) the relationship between WPV and burnout/secondary
traumatic stress among 599 mental healthcare nurses (including assistant nurses) from eight hospitals.
Over 40% of the respondents had experienced WPV within the past 12 months. A multivariate
logistic regression analysis indicated that occupation and burnout were each significantly related to
WPV. Secondary traumatic stress was not related to WPV. Our results suggest that WPV may be a
long-lasting and/or cumulative stressor rather than a brief, extreme horror experience and may reflect
specific characteristics of psychological effects in psychiatric wards. A longitudinal study measuring
the severity and frequency of WPV, work- and non-work-related stressors, risk factors, and protective
factors is needed, as is the development of a program that helps reduce the psychological burden of
mental healthcare nurses due to WPV.
Keywords: workplace violence; mental healthcare nurses; secondary traumatic stress; burnout;
nursing license

1. Introduction
Workplace violence (WPV) is defined as any incident in which a person is abused, threatened,
or assaulted in circumstances related to their work; this can include verbal abuse and threats as well as
physical attacks [1,2]. The International Labor Organization reported that the magnitude of exposure
to violence at work depends not only on a person’s occupation but also upon the circumstances named
“situations at risk,” including those associated with working alone (e.g., small shops); working with
the public (e.g., railway workers); working with valuables (e.g., financial institutions); working with
people in distress (e.g., healthcare workers); working in an environment that is increasingly open to
violence (e.g., school teachers); working in conditions of special vulnerability (e.g., immigrant workers);
working in military and paramilitary organizations; and working in zones of conflict [3].
Workplace violence (WPV) in healthcare settings has been drawing attention for over
20 years [2,4–8] and has been reported in many places, including Europe [9], Asia [10–12], the U.S. [13],
and the Middle East [14]. According to a recent review, the prevalence of WPV against healthcare
workers was higher in Asian and North American countries than that in other countries [15].
Female nurses were reported to be the victims of verbal abuse more often than male nurses, and male
nurses were reported to be more commonly the victims of physical abuse [7]. Most of the WPV in
315
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healthcare settings occurs in psychiatric departments, emergency services, polyclinics/waiting rooms,
and geriatric units [8].
According to a review of WPV in psychiatric wards over the past 20 years, studies of WPV have
examined mainly its occurrence rate, risk assessment, and risk management; fewer investigations have
assessed the physical and psychological consequences of WPV [2]. WPV may cause not only physical
injuries but also psychological impacts, resulting in higher rates of fear or anxiety, anger, insecurity,
depression, emotional exhaustion, suicidal thoughts, post-traumatic stress symptoms, guilt, self-blame,
and shame [2,8]. The consequences of WPV include decreased job satisfaction, increased intent to leave
the organization, and lowered health-related quality of life [2].
WPV and its consequences among nurses in Japan have been described [10,16–20]. Of respondents
to previous surveys, 33–47% of the nurses had experienced WPV during the prior 12 months [16–18].
The proportion of nurses who experienced physical aggression and verbal abuse was significantly high
in psychiatric wards [16]. Another study showed that nurses who had encountered verbal abuse or
violence by patients in psychiatry departments had experienced severe psychological impacts such as
secondary traumatic stress and low satisfaction with family support [10]. The characteristics of WPV
itself in Japan have been evaluated, but few studies have examined the psychological effects of WPV
in detail.
Burnout is defined as a syndrome conceptualized as resulting from chronic workplace stress
that has not been successfully managed [21]. It is characterized by three dimensions: feelings of
energy depletion or exhaustion; increased mental distance from one’s job or feelings of negativism or
cynicism related to one’s job; and reduced professional efficacy [21]. In the International Classification
of Diseases, 11th revision (ICD-11), the definition is more detailed: “burnout refers specifically to
phenomena in the occupational context and should not be applied experiences in other areas of
life” [22]. Among healthcare workers, nurses are known to struggle with burnout symptoms the
most, and this poses serious consequences for patients, other healthcare professionals, and healthcare
organizations [23]. A meta-analysis on burnout in mental healthcare nurses showed that variables such
as work overload, work-related stress, professional seniority, male gender, being single, and aggression
at work contributed to burnout development [24]. Burnout is regarded as one of the relevant
consequences of WPV [2,25]. Associations between WPV and burnout, turnover intention [26,27],
and intention to leave [28] have been described.
Secondary traumatic stress (STS) is a syndrome including intrusion, avoidance, and arousal
resulting from indirect traumatic exposure in a professional context [29]. A study conducted in Israel
showed that psychiatric nurses reported higher levels of STS symptoms compared to community
nurses [30]. Another study revealed a high correlation between work-related post-traumatic stress
disorder (PTSD) symptoms (due to traumatic stressors such as WPV), STS, and burnout in psychiatric
nurses [31].
We conducted the present study to investigate the prevalence of WPV and its effects on burnout
and STS among mental healthcare nurses in Japan. We focused on mental healthcare nurses because
there have been few investigations of the association between WPV and psychological consequences.
We conducted a large-scale, multicenter study to clarify the psychological impact of WPV by using
questionnaires about the respondents’ well-being, psychological distress, alcohol use disorder, and anger
related to harmful experiences, as well as compassion satisfaction, burnout and STS. We tested our
hypothesis that mental healthcare nurses who have experienced WPV have a higher rate of burnout
and higher secondary traumatic stress.
2. Participants and Methods
2.1. Study Design
This is a questionnaire-based cross-sectional study.
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2.2. Participants and Procedures
Mental health nurses and mental health assistant nurses working at the mental health ward of
a university hospital or one of seven mental health hospitals (i.e., psychiatric inpatient, outpatient,
and day-treatment centers) on the island of Kyushu in Japan were recruited using the convenience (i.e.,
not randomized) sampling method. The inclusion criterion was age 20–79 years old. Candidates who
could not understand the questionnaires in Japanese were excluded.
The researcher in charge (Y.K.) explained the purpose and methods of the research to the head
nurse of the psychiatric neurology ward of A University Hospital (pseudonym) and the head of each
hospital both in a letter of request and orally. After obtaining the hospital’s consent to participate
in the research in a letter of consent, the researcher in charge distributed a set of questionnaires to
the person in charge of the target hospital (the person in charge of the facility at the head of each
ward or the secretary-level depending on the hospital). The researcher in charge verbally explained
the freedom of research participation, significance, the purpose of use, method of use, questionnaire
items, the protection of personal information, the questionnaire handling after collection, and contact
information, etc. to the person in charge at the facility. That person then verbally explained the study to
the research subjects, i.e., nurses. Participants were encouraged to fill out the questionnaires when they
were alone outside of work hours. The questionnaires were hand-delivered by a person in charge at
each hospital, and the enclosed envelopes were sealed up to 2 weeks after distribution. The completed
questionnaires were dropped into collection boxes placed temporarily at each hospital. The researcher
in charge retrieved the questionnaires.
The respondents’ data were collected from October 18 to November 30, 2019. The questionnaires
were administered and completed anonymously. We collected sociodemographic data such as sex, age,
marital status, occupation, years of experience as a registered nurse or as an assistant nurse, the type
of present workplace (acute ward or others). Of 650 eligible nurses, 599 nurses and assistant nurses
participated in the study (response rate, 92.2%). We did not obtain the sociodemographic information
of the non-respondents.
2.3. Measures
2.3.1. Well-Being
The World Health Organization-Five Well-Being Index (WHO-5) is a five-item self-report
questionnaire developed by the WHO; it measures the respondent’s current mental well-being [32].
The total raw score, ranging from 0 to 25, is multiplied by 4 to give the final score, with 0 representing
the worst imaginable well-being and 100 representing the best imaginable well-being. The Japanese
version of the WHO-5 was validated by Awata et al. [33,34] and showed sufficient reliability and
validity in community-dwelling elderly persons and in diabetic patients. A cutoff score of the Japanese
WHO-5 version at 11/12 or 12/13 of the raw total score for detecting depression was recommended by
Awata et al. for the Japanese version [33]. In the present study, we used 12/13 as the cutoff score for low
well-being according to Awata’s recommendation. Cronbach’s alpha of the present study was 0.89.
2.3.2. Psychological Distress
The Kessler six-item scale (K6) is a self-report questionnaire measuring psychological distress;
it consists of six brief questions [35]. The total score (ranging from 0 to 24) has been used as an indicator
of serious mental illness or mood and anxiety disorders in the general population. The Japanese
version of the K6 showed screening performance that was essentially equivalent to that of the original
English version [36,37]. We adopted the 12/13 cut-off according to Kessler’s recommendation [35].
The Cronbach’s alpha of the present study was 0.88.
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2.3.3. Alcohol Use Disorder
The Alcohol Use Disorder Identification Test (AUDIT), which was developed by the WHO for the
screening of excessive drinking, is a 10-item self-report questionnaire [38]. The Japanese version of the
AUDIT was validated by Kawada et al. [39] and showed satisfactory internal reliability. The score ranges
from 0 to 40. In Japan, a total score ≥11 is considered indicative of alcohol abuse [40]. The Cronbach’s
alpha of the present study was 0.79.
2.3.4. Anger Related to Harmful Experience
The Dimensions of Anger Reaction-5 (DAR-5) is a five-item self-report questionnaire regarding
the respondent’s anger reaction after a harmful experience such as violence. The DAR-5 was developed
and validated by Forbes et al. [41,42]. The score ranges from 5 to 25. Because the Japanese version of the
DAR-5 has not been developed, we used a back-translated version provided by a principal researcher
in this study. According to Forbes et al., the cutoff point of 12 was used for high risk. The Cronbach’s
alpha of the present study was 0.80.
2.3.5. Workplace Violence
For assessing WPV, we asked eight questions that were used in a prior study’s questionnaire
regarding WPV [43]; that questionnaire was derived from the “WPV in the Health Sector Country
Case Studies Research Instruments Survey Questionnaires” [44] as set out by an International Labor
Office/International Council of Nurses/WHO/Public Services International (ILO/ICN/WHO/PSI) project.
Because there was no Japanese version for these questions, we used a back-translated version provided
by a principal researcher. Among the eight questions, four were qualitative yes/no questions (the
existence of violence within the past 12 months, the existence of physical injury, whether the respondent
thinks that this violence was avoidable, and the presence of help-seeking behavior); one was a
quantitative question (psychological influence), and the remaining three questions were qualitative
multiple-choice questions (characteristics of violence, perpetrator, type of coping behaviors).
2.3.6. Burnout, Secondary Traumatic Stress, and Compassion Satisfaction
We used the ProQOL (Professional Quality of Life) scale to measure burnout and secondary
traumatic stress simultaneously. As a 30-item self-report questionnaire developed by Stamm [45],
the ProQOL consists of three subscales: compassion satisfaction, burnout, and secondary traumatic
stress. “Compassion satisfaction” is about the pleasure that a person derives from being able to do his/her
work well. Burnout and secondary traumatic stress are negative aspects of one’s professional quality
of life. In the ProQOL scale, burnout is indicated by exhaustion, frustration, anger, and depressive
symptoms. An example of the scale’s burnout subscale questions is “I feel connected to others.”
Secondary traumatic stress is about work-related secondary exposure to people who have experienced
extremely or traumatically stressful events. The negative effects of secondary traumatic stress can
include fear, sleep difficulties, intrusive images, and avoiding reminders of the person’s traumatic
experiences. An example of the ProQOL scale’s secondary traumatic stress question is “I jump or am
startled by unexpected sounds.”
The Japanese version of the ProQOL was validated by Fukumori et al. [46]. According to those
authors, a high risk of compassion satisfaction is indicated by a score of ≤26 points, a high risk of
burnout by a score of ≥33 points, and a high risk of secondary traumatic stress by ≥28 points [46].
The Cronbach’s alpha of the present study was 0.78. We considered the fact that burnout and secondary
traumatic stress were clearly separated as subscales to be an advantage in the present study.
2.4. Statistical Analyses
All statistical analyses were conducted using JMP Pro for Windows, ver. 14 (SAS Institute, Cary,
NC, USA). The chi-square (χ2 ) test was used for testing relationships between categorical variables.
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The Shapiro–Wilk test was used to check normal distributions of the continuous variables. Only the
compassion satisfaction subscale of the ProQOL showed a normal distribution. In light of these results,
we decided to use non-parametric analyses. The Mann–Whitney U test was used for comparisons
of two independent groups. We performed a multivariate logistic regression analysis to test the
association between a categorical dependent variable and a set of independent variables. All tests were
two-sided and based on a 0.05 level of significance. Pairwise deletion was conducted for missing data.
2.5. Ethical Considerations
All subjects gave their informed consent for inclusion before they participated in the study.
The study was conducted in accord with the Declaration of Helsinki, and the protocol was approved
by the Ethical Committee of Kurume University, Japan (approval no. 19100, approved on 9 September
2019).
3. Results
3.1. Sociodemographic Characteristics of the Participants
The sociodemographic characteristics of the study participants are summarized in Table 1. Females
accounted for 65.4% of the participants, and the mean age was 47.1 years. Regarding the specific
nursing occupations, 66.4% of the participants were certified nurses, and 32.6% had an assistant
nurse certification. Concerning marital status, 353 (58.9%) of the participants were married, 122
(20.4%) participants were single, 87 (14.5%) participants were divorced, and 30 (5.0%) participants
were widowed (missing data; n = 7). There were 258 (43.6%) participants working at acute wards,
and the others were working at chronic wards or at an outpatient division.
Table 1. Sociodemographics and comparison of the groups with and without workplace violence
within the past 12 months (n = 599).
Variables

Sex
Female
Male
Missing

Total
(n = 599)

With WPV
(n = 265)

Without WPV
(n = 328)

Test

Probability

n

n (%)

n (%)

χ2

p

390
206
3

169 (43.7)
95 (46.3)

218 (56.3)
110 (53.7)

0.4

0.5

398
195
6

197 (49.5)
64 (33.5)

201 (50.5)
127 (66.5)

13.6 *

<0.01

258
334
7

129 (50.2)
134 (40.5)

128 (49.8)
197 (59.5)

5.5 *

0.02

Mean (SD)

Mean (SD)

Mean (SD)

|z|

p

47.1 (13.2)
19.8 (13.4)
48.2 (19.0)
5.4 (4.5)
3.9 (4.7)
7.3 (2.6)
24.4 (8.7)
25.4 (6.4)
12.0 (6.8)

45.7 (11.9)
19.0 (11.9)
45.5 (18.7)
6.2 (4.9)
3.9 (4.8)
7.9 (3.0)
23.5 (9.0)
26.5 (5.8)
13.6 (7.1)

48.4 (14.0)
20.5 (14.5)
50.3 (19.0)
4.7 (4.1)
3.8 (4.6)
6.8 (2.2)
25.2 (8.4)
24.4 (6.8)
10.6 (6.2)

2.5 *
0.8
2.8 *
3.8*
0.4
5.2 *
2.3*
3.3*
5.4*

0.01
0.4
<0.01
<0.01
0.7
<0.01
0.02
<0.01
<0.01

Occupation
Nurse
Assistant nurse
Missing
Ward
Acute ward
Others
Missing
Age, years
Duration as nurse, years
WHO-5 final score
K6
AUDIT
DAR-5
Compassion satisfaction
Burnout
Secondary traumatic stress

WPV: workplace violence; WHO-5: World Health Organization-Five Well-Being Index; K6: Kessler Six-Item Scale;
AUDIT: Alcohol Use Disorder Identification Test; DAR-5: Dimensions of Anger Reaction-5. * p < 0.05.
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3.2. Prevalence of WPV within the Past 12 Months and the Characteristics of the WPV
Among these 599 mental health nurses (including assistant nurses), 265 participants (44.7%)
answered that they had experienced WPV within the past 12 months. Regarding the types of violence
(multiple choices were available), verbal violence was reported by 165 participants (62.3% of 265
victims); physical violence was reported by 160 participants (60.4%); and sexual violence was reported
by seven participants (2.6%). Sex did not affect the percentages of the types of violence. The mean
age among the nurses who experienced physical violence was significantly lower than that of the
nurses who had not had this experience: (mean ± SD) 44.7 ± 12.0 vs. 48.2 ± 13.4, |z| = 2.9, p < 0.01).
The percentages of verbal violence and sex violence were not significantly different among the types of
working wards, but the percentage of physical violence in the participants working at acute wards
(33.3%) was significantly higher than that of the participants working at other places (22.0%, χ2 = 9.4,
p < 0.01). The percentage of sexual violence did not differ by occupation, but there was a significantly
higher percentage of verbal violence among the nurses (31.1%) than among the assistant nurses (21.4%,
χ2 = 6.1, p = 0.01), and a significantly higher percentage of physical violence among the nurses (30.8%)
than among the assistant nurses (18.2%, χ2 = 10.5, p < 0.01).
The perpetrators of WPV were the subject of a multiple-choice question: 223 participants (84.2%
of 265 victims) reported that the perpetrator was a patient, 11 participants (4.2%) described a patient’s
family member, 35 participants (13.2%) reported a work colleague, and 33 participants (12.5%)
responded that their boss or supervisor was the perpetrator of WPV.
3.3. Mental Health Status of Nurses Who Experience WPV
The mean values and standard deviations of the mental health status results are summarized in
Table 1. The number of participants who attained a low value of well-being as the WHO-5 raw score
was 310 (52.6%) participants. The number of participants with high psychological distress on the K6
was 42 (7.1%). Fifty-six (10.1%) participants reported problem drinking, and 41 (7.2%) participants
were at high risk of anger related to harmful experiences. The number of participants at high risk
of compassion satisfaction was 332 (59.4%); that of burnout was 62 (10.9%); and that of secondary
traumatic stress was 18 (3.2%).
3.4. Comparisons of the Groups with and without Workplace Violence
The results of our comparisons of mental health status between the participants with (n = 265)
and without (n = 328) WPV (missing data; n = 6) are provided in Table 1. The χ2 analyses revealed
that there were significant differences between these two groups in occupation and type of workplace
(wards). The nurses had experienced WPV more than the assistant nurses had, and the nurses who
were working at acute wards had experienced WPV more compared to the nurses who worked at
other wards. There was no significant difference in the experience of WPV based on marital status.
The Mann–Whitney U-tests showed that there were significant differences in age, the well-being score,
psychological distress, anger, and three subscales of professional quality of life. The participants who
experienced WPV were younger and showed lower well-being, higher psychological distress, higher
anger, lower compassion satisfaction, higher burnout, and higher secondary traumatic stress.
3.5. Risk Factors of Workplace Violence
To investigate the risk factors of WPV, we conducted a multivariate logistic regression analysis
using sociodemographic characteristic variables (sex, age, years of experience, occupation, and ward
type) and symptom measures (well-being, psychological distress, alcohol use, anger, (low) compassion
satisfaction, burnout, and secondary traumatic stress) as listed in Table 2. Among them, occupation
and burnout were each identified as a significant factor related to WPV. The odds ratio of nurses
experiencing WPV compared to the assistant nurses was 2.03.
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Table 2. Multivariate logistic regression analysis for workplace violence within the past 12 months.
Independent Variable

Beta

Wald

p

OR

95% CI

Sex, 1: male, 0: female

−0.08

0.57

0.45

0.85

0.55–1.31

−0.01

0.70

0.40

0.99

0.96–1.01

−0.005

0.16

0.69

1.00

0.97–1.01

0.35

9.96

<0.01

2.03

1.31–3.15

Ward, 1: Acute ward, 0: other

0.09

0.72

0.39

1.19

0.80–1.78

WHO-5, 1: raw score ≤12, 0: others

0.04

0.17

0.68

1.09

0.72–1.67

0.28

1.70

0.19

1.75

0.75–4.06

Age
Years of experience
Occupation, 1: Nurse, 0: Assistant nurse

K6, 1: ≥13, 0: others

AUDIT, 1: ≥11, 0: others

0.13

0.53

0.47

1.29

0.65–2.55

0.29

2.09

0.15

1.78

0.81–3.90

Compassion satisfaction,
1: ≤26, 0: others

0.05

0.24

0.62

1.11

0.73–1.70

0.34

4.33

0.04

1.99

1.04–3.81

Secondary traumatic stress,
1: ≥28, 0: others

0.22

0.46

0.50

1.55

0.44–5.50

DAR-5, 1: ≥12, 0: others

Burnout, 1: ≥33, 0: others

4. Discussion
4.1. Main Findings
The respondents’ questionnaire results demonstrated that >40% of the respondents had
experienced WPV within the prior 12 months. Compared to the nurses who did not experience
WPV, the respondents who experienced WPV were younger and showed lower well-being scores,
higher psychological distress, higher anger, lower compassion satisfaction, higher burnout, and higher
secondary traumatic stress. These results revealed that WPV affects the mental health status of staff.
The high prevalence of WPV observed in this study population is consistent with those of studies
conducted in Japan [16] and other countries [43,47]. The effects of WPV on the present nurses’ mental
health status are also in line with those of previous investigations [2,8].
However, our present findings do not support our hypothesis that WPV is associated with higher
burnout and higher secondary traumatic stress. In the multivariate regression analysis, only burnout
was associated with WPV; secondary traumatic stress was not. The association we observed between
WPV and burnout is in agreement with previous studies [25,48,49]. A cross-sectional study conducted
in the Netherlands revealed that physical aggression was positively associated with the staff’s burnout
symptoms [48], and this association remained in the same study sample over a two-year longitudinal
study [49]. The advantage of the present investigation is that we examined burnout and secondary
traumatic stress using the ProQOL scale, which can avoid overlapping of symptoms. Our finding that
WPV was not associated with secondary traumatic stress suggests that the psychological burden of
mental healthcare nurses that is due to WPV may be recognized as a long-lasting and/or cumulative
stressor rather than as a brief, extreme horror experience, and it may reflect specific characteristics of
psychological effects in psychiatric wards.
Researchers in Israel investigating mental healthcare nurses reported that the association between
WPV and burnout/secondary traumatic stress was observed only indirectly via general work stress in
the prior month [50]. Those authors explained that mental healthcare nurses may feel that WPV is
an integral component of their job, and low burnout/secondary traumatic stress may be an adjusted
reaction to their work environment [50,51]. Our present data showing a direct association between
WPV and burnout may call this idea into question, and it may suggest that mental healthcare nurses
with WPV feel a psychological overload as maladaptation to their work environment.
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Interestingly, we also observed that the type of nursing license was a risk factor for WPV;
the questionnaire results demonstrated that the nurses experienced more WPV than the assistant
nurses. This is not consistent with a recent Japanese study investigating job-related stress [52]. In that
study, assistant nurses who were working at psychiatry hospitals experienced more irritability and
somatic symptoms than the nurses working there. The authors of that study speculated that stronger
stress reactions of assistant nurses were observed because of their lesser education period compared
to the certified nurses. In our study, we asked about the existence of WPV, which is categorized into
an objective variable. The reason for the higher frequency of WPV among nurses may be because
nurses tend to play a more responsible role; for example, persuading a patient to accept medication
or a medical treatment or conducting forced treatment. A U.S. study investigating work-related
violence based on the type of nursing license (between registered nurses and licensed practical nurses)
showed that the risk of physical assault was increased for the licensed practical nurses working with
neonatal/pediatric patients, whereas the registered nurses’ risk was decreased; the registered nurses’
risk of physical violence increased while providing patient care, whereas the licensed practical nurses’
risk increased while supervising patient care [53].
Although we did not find an association in multivariate analysis, our present study revealed
that psychiatric nurses working at acute wards had encountered more physical violence compared to
that in other workplaces for nurses. This is consistent with a study that showed that patients with
mental illness (affected by dementia, mental retardation, drug and substance abuse, or other psychiatric
disorders) were the most frequent perpetrators of physical violence in a general hospital [54]. It is also
of note that verbal violence was observed equally in acute wards and in other places including chronic
wards in the present study.
4.2. Recommendations for Further Research
We raise four major challenges for further research. First, because we did not measure the severity
and frequency of WPV, a study measuring them may play a role. Second, we detected an association
between WPV and burnout, but we did not ask the participants about their stressors other than WPV.
Moreover, our study was cross-sectional. It is thus necessary to conduct a large-scale longitudinal
cohort study to assess the impacts of WPV, work-related stressors, and non-work-related stressors.
It has been reported that both WPV and burnout were positively associated with turnover intention [26].
Third, not only risk factors but also factors that protect against negative psychological impacts after
WPV should be examined. A study in Canada investigated the role of relational occupational coping
self-efficacy against workplace incivility and burnout and revealed that self-coping is a protective
factor [55]. Fourth, a program that helps reduce the psychological burden of mental healthcare
nurses due to WPV should be developed. A study demonstrated that the life satisfaction of mental
healthcare nurses was affected more by staff resilience, post-traumatic growth, and job stress than
by WPV [56]. A program with strategies for increasing occupational coping self-efficacy, resilience,
and post-traumatic growth may be effective.
4.3. Study Limitations
There are several limitations to be considered in this study. (1) The study’s design was
cross-sectional, and we cannot discuss causality. (2) We did not include a comparison group such as
nurses working in an internal medicine ward. (3) We did not use validated versions of the evaluations
for anger and WPV. (4) We did not obtain the sociodemographic information of the non-respondents;
this may have caused selection bias.
5. Conclusions
The results of our study demonstrated that mental healthcare nurses who experienced WPV
showed a poorer mental health status, and WPV was associated with burnout among mental healthcare
nurses in Japan. Further research is merited, including longitudinal studies, investigations assessing
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risk and protective factors, and the development of an intervention program for the psychological
burden experienced after WPV. An expansion of the existing call to action by the implementation of
policy changes is also important to mitigate workplace violence in healthcare settings.
Author Contributions: Conceptualization, Y.K., M.O., M.M., and T.I.; methodology, M.O.; writing—original draft
preparation, Y.K. and M.O.; writing—review and editing, M.M., T.I., H.C., and N.U.; project administration, M.O.;
funding acquisition, H.C. and M.O. All authors have read and agreed to the published version of the manuscript.
Funding: This work was supported by JSPS KAKENHI Grant Number JP19K17121. The article processing charge
was funded by JSPS KAKENHI Grant Number JP19K17121.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.
6.
7.

8.

9.
10.

11.

12.
13.
14.
15.

16.
17.

18.

Health and Safety Executive. Work-related Violence. Available online: http://www.hse.gov.uk/violence/
index.htm. (accessed on 1 April 2020).
d’Ettorre, G.; Pellicani, V. Workplace Violence Toward Mental Healthcare Workers Employed in Psychiatric
Wards. Saf. Health Work 2017, 8, 337–342. [CrossRef]
Chappell, D.; Di Martino, V. Violence at Work, 3rd ed.; International Labour Office: Geneva, Switzerland, 2006.
Schnieden, V. Violence against doctors. Br. J. Hosp. Med. 1993, 50, 9.
Martinez, A.J. Managing Workplace Violence with Evidence-Based Interventions: A Literature Review.
J. Psychosoc. Nurs. Ment. Health Serv. 2016, 54, 31–36. [CrossRef]
D’Ettorre, G.; Pellicani, V.; Mazzotta, M.; Vullo, A. Preventing and managing workplace violence against
healthcare workers in Emergency Departments. Acta Biomed. 2018, 89, 28–36. [CrossRef] [PubMed]
Edward, K.L.; Stephenson, J.; Ousey, K.; Lui, S.; Warelow, P.; Giandinoto, J.A. A systematic review and
meta-analysis of factors that relate to aggression perpetrated against nurses by patients/relatives or staff.
J. Clin. Nurs. 2016, 25, 289–299. [CrossRef] [PubMed]
Mento, C.; Silvestri, M.C.; Bruno, A.; Muscatello, M.R.A.; Cedro, C.; Pandolfo, G.; Zoccali, R.A. Workplace
violence against healthcare professionals: A systematic review. Aggress. Violence Behav. 2020, 51, 101381.
[CrossRef]
Firenze, A.; Santangelo, O.E.; Gianfredi, V.; Alagna, E.; Cedrone, F.; Provenzano, S.; La Torre, G. Violence on
doctors. An observational study in Northern Italy. Med. Lav. 2020, 111, 46–53. [CrossRef] [PubMed]
Inoue, M.; Tsukano, K.; Muraoka, M.; Kaneko, F.; Okamura, H. Psychological impact of verbal abuse and
violence by patients on nurses working in psychiatric departments. Psychiatry Clin. Neurosci. 2006, 60, 29–36.
[CrossRef] [PubMed]
Shi, L.; Li, G.; Hao, J.; Wang, W.; Chen, W.; Liu, S.; Yu, Z.; Shi, Y.; Ma, Y.; Fan, L.; et al. Psychological depletion
in physicians and nurses exposed to workplace violence: A cross-sectional study using propensity score
analysis. Int. J. Nurs. Stud. 2020, 103, 103493. [CrossRef]
Lee, H.L.; Han, C.Y.; Redley, B.; Lin, C.C.; Lee, M.Y.; Chang, W. Workplace Violence Against Emergency
Nurses in Taiwan: A Cross-Sectional Study. J. Emerg. Nurs. 2020, 46, 66–71.e64. [CrossRef]
Phillips, J.P. Workplace Violence against Health Care Workers in the United States. N. Engl. J. Med. 2016, 375,
e14. [CrossRef] [PubMed]
Alshehry, A.S.; Alquwez, N.; Almazan, J.; Namis, I.M.; Cruz, J.P. Influence of workplace incivility on the
quality of nursing care. J. Clin. Nurs. 2019, 28, 4582–4594. [CrossRef] [PubMed]
Liu, J.; Gan, Y.; Jiang, H.; Li, L.; Dwyer, R.; Lu, K.; Yan, S.; Sampson, O.; Xu, H.; Wang, C.; et al. Prevalence of
workplace violence against healthcare workers: A systematic review and meta-analysis. Occup. Environ.
Med. 2019, 76, 927–937. [CrossRef] [PubMed]
Fujita, S.; Ito, S.; Seto, K.; Kitazawa, T.; Matsumoto, K.; Hasegawa, T. Risk factors of workplace violence at
hospitals in Japan. J. Hosp. Med. 2012, 7, 79–84. [CrossRef] [PubMed]
Fujimoto, H.; Greiner, C.; Hirota, M.; Yamaguchi, Y.; Ryuno, H.; Hashimoto, T. Experiences of Violence and
Preventive Measures Among Nurses in Psychiatric and Non-Psychiatric Home Visit Nursing Services in
Japan. J. Psychosoc. Nurs. Ment. Health Serv. 2019, 57, 40–48. [CrossRef]
Sato, K.; Wakabayashi, T.; Kiyoshi-Teo, H.; Fukahori, H. Factors associated with nurses’ reporting of patients’
aggressive behavior: A cross-sectional survey. Int. J. Nurs. Stud. 2013, 50, 1368–1376. [CrossRef]

323

Int. J. Environ. Res. Public Health 2020, 17, 2747

19.

20.

21.
22.

23.
24.

25.

26.

27.
28.

29.

30.

31.

32.
33.

34.

35.

Saeki, K.; Okamoto, N.; Tomioka, K.; Obayashi, K.; Nishioka, H.; Ohara, K.; Kurumatani, N. Work-related
aggression and violence committed by patients and its psychological influence on doctors. J. Occup. Health
2011, 53, 356–364. [CrossRef]
Kimura, Y.; Inoue, M. Factors Associated with the Level of Psychological lmpact of Patients’ Offensive
Language/Violence on Psychiatric Nurses Varying in Years of Experience. Jpn. J. Occup. Med. Traumatol.
2017, 65, 137–142.
World Health Organization. International Classification of Diseases 11th Revision. Available online:
https://icd.who.int/ (accessed on 1 November 2019).
The World Health Organization. Burn-Out an “Occupational Phenomenon”: International Classification
of Diseases. Available online: https://www.who.int/mental_health/evidence/burn-out/en/ (accessed on
5 April 2020).
Woo, T.; Ho, R.; Tang, A.; Tam, W. Global prevalence of burnout symptoms among nurses: A systematic
review and meta-analysis. J. Psychiatr. Res. 2020, 123, 9–20. [CrossRef]
López-López, I.M.; Gómez-Urquiza, J.L.; Cañadas, G.R.; De la Fuente, E.I.; Albendín-García, L.;
Cañadas-De la Fuente, G.A. Prevalence of burnout in mental health nurses and related factors: A systematic
review and meta-analysis. Int. J. Ment. Health Nurs. 2019, 28, 1032–1041. [CrossRef]
Gascon, S.; Leiter, M.P.; Andrés, E.; Santed, M.A.; Pereira, J.P.; Cunha, M.J.; Albesa, A.; Montero-Marín, J.;
García-Campayo, J.; Martínez-Jarreta, B. The role of aggressions suffered by healthcare workers as predictors
of burnout. J. Clin. Nurs. 2013, 22, 3120–3129. [CrossRef] [PubMed]
Liu, W.; Zhao, S.; Shi, L.; Zhang, Z.; Liu, X.; Li, L.; Duan, X.; Li, G.; Lou, F.; Jia, X.; et al. Workplace violence,
job satisfaction, burnout, perceived organisational support and their effects on turnover intention among
Chinese nurses in tertiary hospitals: A cross-sectional study. BMJ Open 2018, 8, e019525. [CrossRef] [PubMed]
Choi, S.H.; Lee, H. Workplace violence against nurses in Korea and its impact on professional quality of life
and turnover intention. J. Nurs. Manag. 2017, 25, 508–518. [CrossRef] [PubMed]
Wu, Y.; Wang, J.; Liu, J.; Zheng, J.; Liu, K.; Baggs, J.G.; Liu, X.; You, L. The impact of work environment
on workplace violence, burnout and work attitudes for hospital nurses: A structural equation modelling
analysis. J. Nurs. Manag. 2019. [CrossRef]
Figley, C.R.; Carbonell, J.L.; Boscarino, J.A.; Chang, J. A clinical demonstration model for assessing the
effectiveness of therapeutic interventions: An expanded clinical trials methodology. Int. J. Emerg. Ment. Health
1999, 1, 155–164.
Zerach, G.; Shalev, T.B. The relations between violence exposure, posttraumatic stress symptoms,
secondary traumatization, vicarious post traumatic growth and illness attribution among psychiatric
nurses. Arch. Psychiatr. Nurs. 2015, 29, 135–142. [CrossRef]
Tirgari, B.; Azizzadeh Forouzi, M.; Ebrahimpour, M. Relationship Between Posttraumatic Stress Disorder
and Compassion Satisfaction, Compassion Fatigue, and Burnout in Iranian Psychiatric Nurses. J. Psychosoc.
Nurs. Ment. Health Serv. 2019, 57, 39–47. [CrossRef]
Topp, C.W.; Østergaard, S.D.; Søndergaard, S.; Bech, P. The WHO-5 Well-Being Index: A systematic review
of the literature. Psychother. Psychosom. 2015, 84, 167–176. [CrossRef]
Awata, S.; Bech, P.; Yoshida, S.; Hirai, M.; Suzuki, S.; Yamashita, M.; Ohara, A.; Hinokio, Y.; Matsuoka, H.;
Oka, Y. Reliability and validity of the Japanese version of the World Health Organization-Five Well-Being
Index in the context of detecting depression in diabetic patients. Psychiatry Clin. Neurosci. 2007, 61, 112–119.
[CrossRef]
Awata, S.; Bech, P.; Koizumi, Y.; Seki, T.; Kuriyama, S.; Hozawa, A.; Ohmori, K.; Nakaya, N.; Matsuoka, H.;
Tsuji, I. Validity and utility of the Japanese version of the WHO-Five Well-Being Index in the context of
detecting suicidal ideation in elderly community residents. Int. Psychogeriatr. 2007, 19, 77–88. [CrossRef]
Kessler, R.C.; Barker, P.R.; Colpe, L.J.; Epstein, J.F.; Gfroerer, J.C.; Hiripi, E.; Howes, M.J.; Normand, S.L.;
Manderscheid, R.W.; Walters, E.E.; et al. Screening for serious mental illness in the general population.
Arch. Gen. Psychiatry 2003, 60, 184–189. [CrossRef]

324

Int. J. Environ. Res. Public Health 2020, 17, 2747

36.

37.

38.
39.
40.
41.

42.

43.
44.

45.
46.
47.

48.

49.
50.

51.

52.
53.

54.

Furukawa, T.A.; Kawakami, N.; Saitoh, M.; Ono, Y.; Nakane, Y.; Nakamura, Y.; Tachimori, H.; Iwata, N.;
Uda, H.; Nakane, H.; et al. The performance of the Japanese version of the K6 and K10 in the World Mental
Health Survey Japan. Int. J. Methods Psychiatr. Res. 2008, 17, 152–158. [CrossRef] [PubMed]
Sakurai, K.; Nishi, A.; Kondo, K.; Yanagida, K.; Kawakami, N. Screening performance of K6/K10 and other
screening instruments for mood and anxiety disorders in Japan. Psychiatry Clin. Neurosci. 2011, 65, 434–441.
[CrossRef] [PubMed]
Reinert, D.F.; Allen, J.P. The alcohol use disorders identification test: An update of research findings.
Alcohol. Clin. Exp. Res. 2007, 31, 185–199. [CrossRef] [PubMed]
Kawada, T.; Inagaki, H.; Kuratomi, Y. The alcohol use disorders identification test: Reliability study of the
Japanese version. Alcohol 2011, 45, 205–207. [CrossRef]
Hiro, H.; Shima, S. Availability of the Alcohol Use Disorders Identification Test (AUDIT) for a complete
health examination in Japan. Jpn. J. Alcohol Stud. Drug Depend. 1996, 31, 437–450.
Forbes, D.; Alkemade, N.; Hopcraft, D.; Hawthorne, G.; O’Halloran, P.; Elhai, J.D.; McHugh, T.; Bates, G.;
Novaco, R.W.; Bryant, R.; et al. Evaluation of the dimensions of anger reactions-5 (DAR-5) scale in combat
veterans with posttraumatic stress disorder. J. Anxiety Disord. 2014, 28, 830–835. [CrossRef]
Forbes, D.; Alkemade, N.; Mitchell, D.; Elhai, J.D.; McHugh, T.; Bates, G.; Novaco, R.W.; Bryant, R.; Lewis, V.
Utility of the Dimensions of Anger Reactions-5 (DAR-5) scale as a brief anger measure. Depress. Anxiety
2014, 31, 166–173. [CrossRef]
Cheung, T.; Yip, P.S. Workplace violence towards nurses in Hong Kong: Prevalence and correlates. BMC Public
Health 2017, 17, 196. [CrossRef]
International Labour Office; International Council of Nurses; World Health Organisation; Public Services
International. Workplace Violence in the Health Sector Country Case Studies Research Instruments Survey
Questionnaires. Available online: https://www.who.int/violence_injury_prevention/violence/interpersonal/
en/WVfocusgroupdiscussion.pdf (accessed on 1 April 2020).
Stamm, B.H. The Concise ProQOL Manual, 2nd ed. Pocatello, ID ProQOL.org. 2010. Available online:
https://proqol.org/uploads/ProQOLManual.pdf (accessed on 15 April 2020).
Fukumori, T.; Goto, T.; Sato, H. Development, reliability, and validity of a Japanese version of the Professional
Quality of Life Scale for Nurses. Jpn. J. Psychol. 2018, 89, 150–159. [CrossRef]
Chen, W.C.; Hwu, H.G.; Kung, S.M.; Chiu, H.J.; Wang, J.D. Prevalence and determinants of workplace
violence of health care workers in a psychiatric hospital in Taiwan. J. Occup. Health 2008, 50, 288–293.
[CrossRef] [PubMed]
de Looff, P.; Nijman, H.; Didden, R.; Embregts, P. Burnout symptoms in forensic psychiatric nurses and
their associations with personality, emotional intelligence and client aggression: A cross-sectional study.
J. Psychiatr. Ment. Health Nurs. 2018, 25, 506–516. [CrossRef] [PubMed]
de Looff, P.; Didden, R.; Embregts, P.; Nijman, H. Burnout symptoms in forensic mental health nurses:
Results from a longitudinal study. Int. J. Ment. Health Nurs. 2019, 28, 306–317. [CrossRef] [PubMed]
Itzhaki, M.; Bluvstein, I.; Peles Bortz, A.; Kostistky, H.; Bar Noy, D.; Filshtinsky, V.; Theilla, M. Mental Health
Nurse’s Exposure to Workplace Violence Leads to Job Stress, Which Leads to Reduced Professional Quality
of Life. Front. Psychiatry 2018, 9, 59. [CrossRef]
Baby, M.; Glue, P.; Carlyle, D. ‘Violence is not part of our job’: A thematic analysis of psychiatric mental
health nurses’ experiences of patient assaults from a New Zealand perspective. Issues Ment. Health Nurs.
2014, 35, 647–655. [CrossRef]
Yada, H.; Abe, H.; Omori, H.; Ishida, Y.; Katoh, T. Job-related stress in psychiatric assistant nurses. Nurs. Open
2018, 5, 15–20. [CrossRef]
Nachreiner, N.M.; Hansen, H.E.; Okano, A.; Gerberich, S.G.; Ryan, A.D.; McGovern, P.M.; Church, T.R.;
Watt, G.D. Difference in work-related violence by nurse license type. J. Prof. Nurs. 2007, 23, 290–300.
[CrossRef]
Ferri, P.; Silvestri, M.; Artoni, C.; Di Lorenzo, R. Workplace violence in different settings and among various
health professionals in an Italian general hospital: A cross-sectional study. Psychol. Res. Behav. Manag. 2016,
9, 263–275. [CrossRef]

325

Int. J. Environ. Res. Public Health 2020, 17, 2747

55.
56.

Fida, R.; Laschinger, H.K.S.; Leiter, M.P. The protective role of self-efficacy against workplace incivility and
burnout in nursing: A time-lagged study. Health Care Manag. Rev. 2018, 43, 21–29. [CrossRef]
Itzhaki, M.; Peles-Bortz, A.; Kostistky, H.; Barnoy, D.; Filshtinsky, V.; Bluvstein, I. Exposure of mental health
nurses to violence associated with job stress, life satisfaction, staff resilience, and post-traumatic growth.
Int. J. Ment. Health Nurs. 2015, 24, 403–412. [CrossRef]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

326

International Journal of

Environmental Research
and Public Health
Article

Satisfaction with Social Support Received from Social
Relationships in Cases of Chronic Pain: The Influence
of Personal Network Characteristics in Terms of
Structure, Composition and Functional Content
Rosario Fernández-Peña 1, * , José Luis Molina 2
1
2
3

*

and Oliver Valero 3

Department of Nursing, University of Cantabria (Spain), SALBIS Research Group, Nursing Research Group
IDIVAL, 39008 Santander, Spain
Department of Social and Cultural Anthropology, GRAFO, Universitat Autònoma de Barcelona,
08193 Barcelona, Spain; joseluis.molina@uab.cat
Servei d’Estadística Aplicada, Universitat Autònoma de Barcelona, 08193 Barcelona, Spain;
oliver.valero@uab.cat
Correspondence: roser.fernandez@unican.es; Tel.: +34-942-202-241

Received: 4 February 2020; Accepted: 10 April 2020; Published: 15 April 2020




Abstract: The worldwide burden of chronic illnesses, constitutes a major public health concern and
a serious challenge for health systems. In addition to the strategies of self-management support
developed by nursing and health organizations, an individual’s personal network represents a
major resource of social support in the long-term. Adopting a cross-sectional design based on
personal network analysis methods, the main aim of this study is to explore the relationship between
satisfaction with the social support received by individuals suffering chronic pain and the structure,
composition, and functional content in social support of their personal networks. We collected
personal and support network data from 30 people with chronic pain (20 person’s contacts (alters) for
each individual (ego), 600 relationships in total). Additionally, we examined the level of satisfaction
with social support in each of the 600 relationships. Bivariate and multivariate tests were performed
to analyze the satisfaction with the social support received. Using cluster analysis, we established a
typology of the 600 relationships under study. Results showed that higher satisfaction was associated
with a balance between degree centrality and betweenness (i.e., measures of network cohesion and
network modularity, respectively). Finally, new lines of research are proposed in order to broaden
our understanding of this subject.
Keywords: social support; patient satisfaction; chronic disease; chronic pain

1. Introduction
Chronic illness constitutes a critical public health challenge that affects both social and economic
development worldwide. Chronic illness also represents a major challenge for health services. Data
from the WHO reveals that noncommunicable diseases (NCDs) cause 41 million deaths annually,
equivalent to 71% of all deaths globally [1].
The steady increase in the prevalence of chronic illnesses is due, in part, to the progressive aging
of the population, together with an increased life expectancy. Thus, people with several illnesses
or chronic conditions live longer than in the past [2]. Faced with this scenario, health services are
undergoing a reorganizational shift from a model centered on illness and treatment, to one centered on
the individual and their particular chronic conditions. Both institutional and personal environments
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are also very important to chronic illness patients, comprising sources of support outside the more
formal health and/or social systems.
A key element of the models developed to face chronicity is self-management. This concept
emphasizes the patient’s role in managing health and has been defined as an ‘individual’s ability
to manage the symptoms, treatment, physical, and psychosocial consequences and lifestyle changes
inherent in living with a chronic condition’ [3]. This is a changing construct, which reflects the different
types of support needed throughout the progression of the illness, mediated by such factors as the
stage of the illness, its stability over time, the symptoms, and the physical limitations, among others [4].
However, as proposed by Morris et al. [5], the notion of self-management is questionable, as an
individual construct, namely because many practices concerning the management of illnesses involve
the support and/or negotiation of roles within the framework of relationships. Therefore, in essence,
chronic illnesses are not restricted to the individual, rather they are ‘embedded in family, community,
and societal conditions that shape and influence—and may constrain—the choices people make, or can
make’ [6]. Based on this change in paradigm, the Innovate Care for Chronic Conditions (ICCC) of the
WHO, propose a framework for health systems to improve the management of chronic conditions.
This framework proposes the following micro, meso, and macro levels of health care systems: The level
of interaction with the patient (micro), the organization of healthcare at the community level (meso),
and the level of politics (macro). Each level dynamically interacts and influences the other two over
time, via feedback loops [7]. According to the ICCC framework, optimal outcomes are achieved when
a partnership exists between health care teams, community partners, and patients and their families [8],
i.e., when individual self-management is embedded in the social systems of support that make it
possible. Furthermore, certain aspects of the community are highly relevant, such as associations for
patients and their families, making caregivers increasingly influential [9].
Along these lines, different dedicated programs and interventions have been developed by health
organizations to improve self-management, including assessments based on the perspectives of both
patients and health professionals [10–12]. Likewise, other programs have used a community approach,
focusing on supporting the self-management of chronic illness on behalf of the individual’s social
networks [5,13–17]. However, these latter approaches do not provide tie-level measures of the social
environments in which self-management may be developed. In addition, they use the terms ‘social
support’ and ‘social networks’ interchangeably, conflating two related but unidentical social phenomena.
Social support has been defined as ‘support accessible to an individual through social ties to other
individuals, groups, and the larger community’ [18]. Instead, social networks have been described
as ‘the direct and indirect ties linking a group of individuals over certain definable criteria, such as
kinship, friendship, and acquaintances.’ Therefore, social networks provide a structural framework
in which support may, or may not, be accessible to the individual [19]. We aim to contribute to the
research in this field by providing detailed social tie-level information about the social environment
of individuals in situations of chronic pain on one hand, and information about the content of the
relationship on the other without prejudging the existence of social support.
Furthermore, in the study of social support, three differentiated aspects of social ties are
distinguished: (1) the existence or number of relationships as a reflection of social integration,
(2) the formal structure of the same or social networks, and the functional content, in this case, social
support (3) and the influence of the structure of social relationships on functional content in social
support [20,21].
Social network analysis (SNA) is a research method that examines the interactions between
individuals, groups, and organizations, which has been applied in a variety of research areas. In the
context of health, this approach has led to academic literature which has significantly increased in
recent decades, prioritizing the role of social structure, including the areas of community and primary
health, care and nursing research [22–26], identifying new challenges and providing opportunities for
innovative research.
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Social support has been studied in several contexts, one of which is informal caregiving [27,28].
Compared to other approaches in social support research, personal network analysis (PNA), also labeled
as egocentric network analysis in the literature [29], is based on the ensemble of relationships that
surround an individual (ego) across social settings (i.e., family, work colleagues, neighbors, . . . ),
as well as the relationships between the person’s contacts (alters) [30,31]. This enables the simultaneous
study of micro phenomena (interactions) and meso phenomena (the social networks and institutions
that the individual belongs to on a community level) [32]. Previous research has noted the effects of
personal networks on individual outcomes based on theoretical frameworks, such as the social capital
and the social influence through diffusion and social support, with the latter being one of the most
studied areas based both on this approach and on different disciplines [33]. From this perspective,
a PNA, constitutes an excellent approach to the study of social support in the context of informal
care in chronic illness, since this can be used to measure the structure and composition of personal
networks and the functional content of social support. This enables the possibility of differentiating the
personal network from the support network (comprising both support providers and non-providers),
as well as relating these personal network characteristics, including the structural variables, with other
variables of interest. Whereas, in general, social support studies evaluate the quality, or the quantity,
of a person’s social ties, studies based on PNA regard these ties as being potentially of interest [34].
This is based on the importance of the relationships between the interacting units [30]. Therefore,
the structural variables of these relationships are commonly included in the analysis.
In the study of social support, one dimension of interest is the quality or sense of satisfaction.
This dimension reflects the discrepancy among the interactions between real and desired (or necessary)
support. The relevance of this distinction is that satisfaction with social support provides a better
explanation of the quality of life and health outcomes when compared with the mere provision or
number of support providers [35,36]. Regarding the assessment of satisfaction, although it has been
used in some instruments intended to evaluate social support [37], there is a gap in the literature
regarding the role of the personal networks’ characteristics in the quality or satisfaction with social
support. Thus, this study focuses on the quality of social support received from personal networks
in the context of chronic pain. This dimension has seldom been researched [36,38] despite being a
highly relevant health problem due to its prevalence, complexity, and the consequences for both the
individual and the social environment in which it is embedded [39,40]. Our approach provides a rich
set of measures at the tie level that allows us to measure with detail personal networks’ structure,
composition, and functional content of social support along with its perceived quality. Just having this
type of detailed information, it is possible to suggest ways to improve the effective self-management of
individuals in chronic pain situations.
2. Materials and Methods
This research is part of a larger study aimed at examining social support and quality of life in
the context of chronic pain [41]. In a prior publication, the descriptive results of this larger study
were presented using a mixed approach [42], showing that different types of personal networks
were associated with self-reported quality of life, which scored below the populational mean in all
dimensions considered.
2.1. Design
A descriptive, cross-sectional study using personal network analysis.
2.2. Sample Description
The inclusion criteria of participants were people over the age of 18 diagnosed with chronic pain,
and receiving care at Marques de Valdecilla University Hospital Pain Unit of Santander (Spain), without
mental or cognitive decline and who agreed to participate voluntarily in the study. Convenience
sampling was used to select participants: An equal number of men and women (15 in each case) that
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met the inclusion criteria and were recommended by professionals working at the pain management
unit among their patients. All voluntary participants were briefed about the goals and methods of
the research and signed an informed consent form (see Section 2.6 below). All of them agreed to be
interviewed several times if necessary, either at the hospital or participants’ homes, according to their
health status and personal preferences. Nobody requested to quit the research, probably because
of the positive assessment of both the attention and feedback about their personal networks they
received during the interviews. Fieldwork and data analysis were conducted between July 2014 and
July 2015. The personal networks of the 30 cases amounted to a total of 600 personal relationships
(20 relationships per ego).
2.3. Variables
The data collection included participant variables (ego), their contacts (alter) and details regarding
their personal network (see [41,42] for further information regarding the variables):
(a) Sociodemographic data (ego characteristics): sex, age, civil status, level of studies, and
work situation.
(b) Variables regarding the composition of the personal network (alter characteristics): Age, sex, type
of tie with ego, place of residence, and proximity.
(c) Social support (function): type (emotional, instrumental, informational, and combinations of the
same), satisfaction, reciprocity, variation over time, frequency, and channel of transmission.
(d) Variables regarding the structure of the personal network: density, degree centrality (two measures;
mean of the alter-alter matrix and at node level), betweenness centrality (two measures; mean of
a personal network and at node level), number of components and number of isolates.
2.4. Data Collection Instruments
Personal network: EgoNet open-source software (https://sourceforge.net/projects/egonet/), was
used to collect and analyze each ego’s personal network data. Additionally, UCInet software [43]
was used to calculate degree, and betweenness centrality for each of the 600 alters studied.
Sociodemographic, pain variables, and personal network data were collected based on an ad hoc
questionnaire designed in accordance with the study objectives.
2.5. Data Analysis
Bivariate linear mixed models were used to analyze the satisfaction with the social support
received. These were converted into the following numerical values: very unsatisfactory = 0, quite
unsatisfactory = 1, satisfactory = 2, quite satisfactory = 3, and very satisfactory = 4. Ego characteristics
and structure, composition, and functional content in social support of their personal network were
considered as explanatory variables. The ego was included as a random effect for the analysis of
the structure and composition of alter variables. Variables with a p-value of 0.2 were included in a
multivariate logistic regression model to identify which factors were related to satisfactory or very
satisfactory support.
Additionally, a multiple correspondence analysis (MCA) combined with classification methods
were used in order to establish typologies for the 600 relationships examined in terms of the quality of
the social support received from the ego’s point of view. MCA is a descriptive, exploratory technique
designed to analyze multi-way contingency tables with cases as rows and categories of variables as
columns [44]. Components obtained from the MCA were submitted to a cluster analysis applying
Ward’s hierarchical clustering method [45,46]. Results were represented in a tree dendrogram using
R-squared distance. Bivariate tests were conducted between each of the explanatory variables and the
profiles, using chi-square tests to describe the obtained profiles.
The statistical analysis was performed using SAS v9.4 software (SAS Institute Inc., Cary, NC,
USA), and the significance level was set at p < 0.05.
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2.6. Ethical Considerations
The Clinical Research Ethics Committee of Cantabria (Spain) provided ethical approval for
this study (internal code 2014.32). All study participants received verbal and written information
concerning the study objectives and procedure. Participation was voluntary, and all participants
provided their signed informed consent. Furthermore, this study adhered to national and international
ethical guidelines (Code of Ethics and Declaration of Helsinki) and fulfilled data confidentiality
legislation (Spanish organic law 15/1999 of 13 December on the protection of personal data).
3. Results
3.1. Sociodemographic Variables
In total, 30 people participated in the study (15 women and 15 men). The mean age of participants
was 54.57 years (SD 11.64, range 30–73 years). Their marital status was married or with a partner
(n = 27); divorced (n = 1); and widowed (n = 2). Their educational level was primary education
(n = 16), vocational education (n = 8), secondary education (n = 4), and higher education (n = 2). Their
employment status at the time of the interview was: retired (n = 10), active (n = 9), on sick leave due to
pain (n = 6), and homemaker (n = 5). The mean length of time since the onset of chronic pain was
12.2 years (SD 9.18, range 1–35 years) in men and 16.6 years (SD 12.39, range 1–39) in women.
3.2. Bivariate Analysis
The satisfaction with the social support received in the 600 personal relationships studied
was distributed as follows: very satisfactory 12.3%, quite satisfactory 22%, satisfactory 26%, quite
unsatisfactory 6.5%. The very unsatisfactory category was present in 33.2%, corresponding to
relationships where no support was provided (see also [27] for descriptive analysis of other variables
related to social support function).
3.2.1. Ego Variables
From the bivariate analysis, no statistically significant relationships were observed (p-value > 0.05)
between satisfaction with social support received and the following ego variables: Age, gender, level
of studies, work situation, civil status, level of pain, pain duration, and the number of cohabitants.
However, the results obtained, when comparing the means of age and duration of pain variables for
the ego, are notable. The quality of social support received decreased as the ego’s age increased, and as
the time with chronic pain increased.
Age of ego (p-value 0.174): for the categorical variable age, as age increased, satisfaction decreased
(for every 10 years, satisfaction values decreased by 0.16 units):
•
•
•

Participants aged between 30 and 51 years; mean satisfaction 2.01 (SD 0.19).
Participants aged between 52 and 63 years; mean satisfaction 1.72 (SD 0.17).
Participants aged between 65 and 73 years; mean satisfaction 1.51 (SD 0.18).

Duration of pain (p-value 0.096): using the categorical variable model and recoding the duration
of pain variable, we observed that, as the duration of pain increased, satisfaction decreased:
•
•
•

Duration of pain between 1 and 8 years; mean satisfaction 2.04 (SD 0.18).
Duration of pain between 9 and 19 years; mean satisfaction 1.67 (SD 0.18).
Duration of pain between 20 and 39 years; mean satisfaction 1.5 (SD 0.18).

3.2.2. Composition Variables
Regarding the composition variables (Table 1), the most satisfactory support was defined by an
adult female alter, with whom the ego had a strong tie, who was a close family member (partner,
parents, and children) and who lived geographically close.
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Table 1. Satisfaction and composition variables of the personal network.
Variable

Category

Mean (SD)

Age of the alter *

≤30 years
31–50 years
51–60 years
>60 years

1.36 (0.17)
1.95 (0.13)
1.67 (0.16)
1.69 (0.14)

Sex of the alter *

Women
Men

1.91 (0.12)
1.56 (0.12)

Tie with the ego *

Partner
Parents
Brothers
Children
Other family members
Friends
Other ties

3.22 (0.26)
3.03 (0.33)
1.75 (0.18)
2.77 (0.19)
1.32 (0.13)
1.61 (0.14)
1.41 (0.18)

Strength of the tie *

Very close
Quite close
Close
Not very close
Not at all close

2.83 (0.13)
2.19 (0.12)
1.50 (0.12)
0.74 (0.13)
0.21 (0.20)

Place of residence of the alter
compared to the ego

Same locality
Same province
Other province/country

1.89 (0.13)
1.66 (0.13)
1.53 (0.18)

* p-value < 0.05.

3.2.3. Structural Variables
Regarding the structural variables of the personal network (Table 2), the quality of the social
support received increased as the density of the network increased. In contrast, the quality of support
decreased as the number of isolates and components increased. Regarding the node, as the degree
centrality of the alter increased (a measure related to the density of the network), satisfaction increased.
Likewise, satisfaction increased as the betweenness centrality of the alter increased.
Table 2. Satisfaction and structure variables of the personal network and alters.
Variable

Range/Category

Mean (SD)

Density *

<40%
41–60%
>60%

1.57 (0.15)
1.64 (0.16)
2.28 (0.22)

Degree centrality (alter) *

0–5
6–11
12–19

1.35 (0.14)
1.60 (0.13)
2.35 (0.15)

Betweeness Centrality (alter) *

0
0.1–1.2
1.2–114.3

1.44 (0.13)
1.69 (0.15)
2.12 (0.14)

Components

1
2
3–11

2 (0.16)
1.54 (0.20)
1.58 (0.18)

Isolates

0
1
2–9

1.89 (0.14)
1.63 (0.23)
1.46 (0.22)

* p-value < 0.05.
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3.2.4. Functional Social Support
Regarding the social support characteristics, of the 600 relationships examined, 401 support-providing
relationships were identified (66.83%) and 199 relationships in which support was not provided
(33.17%). Thus, the mean number of providers and non-providers was 13 and 7, respectively, for each
ego. The functional variables concerning social support (Table 3), reveal that the personal relationships
offering greater quality support from the ego’s perspective were characterized by offering various
types of support (multiplexity). This was provided face-to-face or combined with daily telephone calls,
which could become more frequent over time and occurred in reciprocal support relationships.
Table 3. Satisfaction and social support variables.
Variable

Category

Mean (SE)

Social support variables in provider relationships (n = 401)
Type *

Emotional
Emotional and instrumental
Emotional, instrumental and informational
Other types of support

2.37 (0.07)
3.18 (0.10)
3.62 (0.18)
2.55 (0.14)

Frequency *

Daily
Weekly
Biweekly
Monthly
>2 months

3.26 (0.09)
2.57 (0.08)
2.42 (0.12)
1.94 (0.11)
1.83 (0.15)

Transmission channel *

Face-to-face
By telephone
Face-to-face and by telephone
Internet/Telephone + internet

2.70 (0.09)
2.22 (0.13)
2.74 (0.10)
2.16 (0.28)

Variation of support *

Increases
No variation
Decreases

3.22 (0.18)
1.47 (0.12)
1.73 (0.19)

Reciprocity *

Yes
No

1.97 (0.10)
0.99 (0.14)

SE = Standard Error.* p-value < 0.05.

3.3. Multivariate Logistic Regression Model
From the multivariate logistic regression model, we obtained that the variables which were related
to the satisfactory or very satisfactory support were: Age of the ego (the level of satisfaction with the
social support received decreased as the age of the ego increased), sex of the alter (women offered more
satisfactory support compared to men), tie with the ego (close family members, friends, and neighbors
provide more satisfactory support), reciprocal relationships in the support and relationships in which
the ego has a very strong tie.
3.4. Cluster Analysis
In order to explore the 600 relationships examined in terms of the quality of the social support
received a multiple correspondence analysis was performed. Variables included in the analysis
were the sex of the alter, tie with the ego, type of support, satisfaction, frequency, transmission
channel, reciprocity, and proximity. We obtained 11 factors that accounted for 75% of the total
variability. Applying a classification algorithm to these factors, three clusters were obtained, which
comprise the totality of the 600 studied relationships. The satisfaction profiles presented the following
distribution: Profile 1 (237 relationships), represented by a majority of satisfactory relations with the
social support received; Profile 2 (164 relationships), represented by a majority of very and quite
satisfactory relationships considering the social support received, and Profile 3 (199 relationships),
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For the analysis of the family roles, we have considered: (a) close family members: partner,
parents, siblings, and children; (b) family members: Aunts/uncles, grandchildren, cousins, grandparents,
nephews/nieces, and brothers/sisters-in-law, and (c) other family members: family roles not included
in (a) and (b). The variable ‘proximity’ was examined based on five categories, which were recoded
into two categories: A = strong tie: very close, quite close, and close, and (b) weak tie: not very close
and not close at all.
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Table 5. Composition variables of the personal network according to the three profiles (%).
Variable

Category

Profile 1

Profile 2

Profile 3

Age of the alter *

<20
20–39
40–59
>60

2.1
21.5
45.6
30.8

7.3
24.4
45.2
23.1

15.1
19.6
32.7
32.6

Sex of the alter *

Male
Female

45.1
54.9

41.5
58.5

57.8
42.2

Relationship with ego *

Close family members
Family members
Other family member
Friends
Neighbors
Work and professional colleagues

17.3
24.9
4.2
35.9
8.4
9.3

59.8
7.9
9.1
17.1
3
3

14.1
24.1
17.6
32.2
6.5
5.5

Strength of the tie *

Strong tie
Weak tie

77.2
22.8

100
0

49.2
50.8

Place of residence of the
alter compared to the
ego *

Same location
Same province
Other province
Other province/country

35
43
17.4
4.6

58
32.9
8.5
0.6

43.2
40.2
12.6
4

* p-value < 0.05.

3.4.2. Structural Variables
Table 6 presents the multivariate analysis findings considering the importance that structural
measures have on the personal network for the quality of the support, in consonance with the results
of the bivariate analysis presented above. In this manner, the personal network providing the most
highly-valued level of satisfaction combined both a degree centrality and high density with a high
betweenness centrality, both of which were above the overall mean. Likewise, the findings reveal a
tendency for satisfaction levels to decrease in networks that were more fragmented, with less cohesion
or with a greater number of isolates and components.
Table 6. Structural variables of the personal network. Profile and global means.
Variable

Profile 1

Profile 2

Profile 3

Global Mean

Density
Degree Centrality (a)
Betweeness Centrality (a)
Components
Isolates

0.44
7.08
2.41
2.41
0.91

0.53
12.44
8.53
2.11
0.74

0.41
7.25
2.10
3.03
1.62

0.45
8.60
3.98
2.53
1.10

(a)

Alters’ centrality measures

3.4.3. Functional Social Support
Regarding the specific characteristics of the social support provided (Table 7), the greatest quality
was associated with the combination of different types of support, especially emotional and instrumental
support. Likewise, the frequency of the provision of support and face-to-face contact or combined
with the provision of telephone support represents the most satisfactory support relationships.
Below, we display the graphs of two study participants with different levels of satisfaction with
the social support received. The most satisfactory support network (Figure 2) corresponds to a woman
aged 40 years who had chronic pain for 14 years, whereas the graph that illustrates the least satisfactory
support network (Figure 3) is that of a man aged 66 years who had experienced chronic pain for 35 years.
Table 8 shows the legend of graphs, and Table 9 displays the quantitative results of the differences in
these three personal network dimensions examined, as well as the quality of social support.

335

Int. J. Environ. Res. Public Health 2020, 17, 2706

Table 7. Social support variables in the three profiles (%).
Variable

Category

Profile 1

Profile 2

Profile 3

Type *

Emotional
Instrumental
Informative
All three types of support
Emotional and instrumental
Emotional and informative
Instrumental and informative
Professional
None

83.5
5.1
2.1
0.4
3.4
3.4
0.4
1.7
0

34.8
2.4
0
12.8
46.3
3.7
0
0
0

0
0
0
0
0
0
0
0
100

Frequency *

Daily
Weekly
Biweekly
Monthly
Every 2 or 3 months
Every 3 months or more

7.6
39.2
17.3
23.6
6.3
5.9

63.4
31.7
3.7
0.6
0.6
0

0.5
0.5
0
0
0
99

Channel of
transmission *

Face-to-face
By telephone
Internet
Face-to-face and by telephone
Telephone and internet
No support

43.5
24.1
3
27.8
1.7
0

54.3
3.7
0.6
41.5
0
0

0
0
0
0
0
100

Variation *

Has not varied
More support
Less support

70.5
13.1
16.5

61
31.1
7.9

92
0
8

Reciprocity *

Yes

78.9

93.3

59.3

Int. J. Environ. Res. Public Health 2020, 17, x
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Figure 2. Graph Case 1. Woman (40 years old), living with chronic pain for 14 years.
Figure 2. Graph Case 1. Woman (40 years old), living with chronic pain for 14 years.
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Figure 2. Graph Case 1. Woman (40 years old), living with chronic pain for 14 years.

3. Graph
28. Man
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years old),
old), living
with
chronic
pain for
35 years.
Figure 3.Figure
Graph
CaseCase
28. Man
(66
living
with
chronic
pain
for 35 years.

Table 8. Legend of graphs.
Node Shape: Sex

Circle: Women
Square: Men

Node Size: Satisfaction

Node Colour: Type of Social Support

Large:
More satisfaction
Small:
Less satisfaction

Red: Emotional
Dark blue: Instrumental
Pink: Emotional and instrumental
Yellow: Informational
Green: All types
Black: Non-providers
Light blue: Emotional and informational
Orange: Professional

Table 9. Descriptive analysis of social support at the ego level.
Case 01

Case 28

Satisfaction (%)

Very satisfactory
Quite satisfactory
Satisfactory
Quite unsatisfactory
Very unsatisfactory

20
35
20
0
25

0
15
40
0
45

Structure

Density
Degree Centrality (mean)
Betweenness Centrality (mean)
Components
Isolates

0.605
11.5
5.7
1
0

0.137
2.6
0.25
11
9

Sex of the alters
Women (vs. men)

70

50

Strength of the tie
Strong tie (vs. weak)

80

90

Place of residence of alters
Same locality as ego

80

15

Reciprocity
Yes

45

90

Type of support
All three types
Emotional and instrumental
Non-providers

25
20
25

5
0
45

Variation of support
Increases

55

15

Frequency of support
Daily
2 or 3 times per week

25
10

5
0

Transmission channel
Face-to-face
Face-to-face and telephone

65
10

45
10

Composition (%)

Social support (%)
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In addition to the differences of age and time since onset of pain in each of the two cases presented,
the comparison of these two networks reveals differences affecting the structure, composition, and
content of the social support as well as the satisfaction with the social support received by each of the
two participants.
4. Discussion
This study aimed to examine the structure, composition, and functional content of social support
in the context of personal networks, in relation to satisfaction from the ego perspective. It is important
to consider these conditions in order to assess social support as a relational element that is contained
and transmitted within social relations [20].
4.1. Composition Variables
The most highly-valued social support was provided by middle-aged female alters, with whom the
ego maintained a close relationship and who lived geographically close to the ego. These characteristics
highlight the importance of the age of the alter on the ability to offer support (children and older people
as non-providers) or the geographical proximity of the alter, which is considered key, especially for
the provision of instrumental or tangible support [47–49]. Regarding the type of tie with the ego, our
results add to the existing literature, which underlines the significant role of the family and friends in
the provision of social support [50]. Nonetheless, it is necessary to consider that, although family roles
represent 76.8% of the most satisfactory relationships, they also represent 55.8% of the total number of
relationships in the profile identified as the most unsatisfied with the social support received. Therefore,
when considering social support in the framework of social relationships, it should be appreciated
that not all aspects of so-called close relationships are positive [20,51]. Negative interactions, together
with social loss and loneliness, constitute adverse aspects of social interactions [52], which can be
detrimental to a person’s health by influencing the sense of wellbeing, life stress, less supportive
networks, and psychological distress [53–55]. Likewise, specifically in cases of chronic pain, it is also
necessary to consider the impact of pain and the resultant effects on a person’s social and family
relationships [39,40,56], including effects on their partners [57–60]. Therefore, these findings suggest
the need for contextual and longitudinal assessments of support in long-term conditions, as these
factors affect both the receiver, as well as the provider of support and the relationship dynamics.
4.2. Structural Variables
Our results have shown that quality in the provision of social support is related to certain levels
of density as well as with a relatively high betweenness centrality. Nonetheless, none of these explain
separately the maximum level of satisfaction. Therefore, the results suggest that the ideal support
network should strive for a certain balance between a dense center and a periphery that may act as a
bridge with other more diverse relationships.
From a sociological point of view, social structures affect and are affected by human behavior [61].
In the field of health, several studies have underlined the role that the network structure plays in
different health outcomes, such as the effect of the same on health-related behaviors [62–64] in the
transmission of sexually transmitted diseases [65,66] in mental health [67] or the relation between
network structure and health status [68]. Likewise, some studies have found certain benefits derived
from having a network with different social domains and with a diverse typology of alters, as these
can act as facilitators of other resources offering different types of support [69,70]. Therefore, an
alter with a high betweenness, as shown by our results, represents a quality support resource for
ego, which can benefit from these indirect relationships. Conversely, some studies have found that
density is not automatically related to social support [71,72] and that networks with low density
are more adaptive and offer greater support according to determined contexts [73]. We contend
that this idea of balance among density and intermediation in the structure of the personal network
is important when evaluating social support. For the case of chronic pain, a dense network may
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guarantee the availability of emotional support in which strong ties mainly are represented by kin
and close relationships. However, the same relationships over time may lead to a redundancy of the
already-known support resources, and alters with a high betweenness might enable access to new
support resources (information, contacts, etc.) of great value for ego. Although certain levels of density
are necessary for achieving a feeling of safety, something necessary in a healthy personal context,
the effectiveness of the network in relation to social support is based on ties that allow access to diverse
resources with alternative ways of thinking and acting [74,75], and that the person may use as ‘social
capital’ assets [76]. Therefore, in certain contexts, density and intermediation offer different advantages
and may, in fact, be complementary [77].
4.3. Functional Social Support
Concerning the types of support provided, emotional support was most highly-valued, followed
by the combination of emotional and instrumental support, reinforcing the importance of a multiplexity
or diversity of resources [34]. Thus, in the context of chronic pain, emotional support may guarantee a
feeling of accompaniment, understanding, and empathy for the other person’s situation, as well as
constituting a coping resource, enhancing the ability to adapt to the situation and acting as a facilitator
of self-management. Furthermore, in the case of chronic pain, having the instrumental support of
others is necessary because of the impairments associated with the performance of basic activities of
daily living such as, for example, mobilization, hygiene, or personal grooming. Our findings support
previous research [78–80] showing that relationships characterized by reciprocal support are those that
are most highly-valued, highlighting the importance of this characteristic in relationships involving
health aspects. In addition, increasing and frequent face-to-face support is a characteristic of the most
highly-valued support relationships. It is important to note that these findings may be related to
caregiver burden as a consequence of caring for people with chronic illnesses in the long term [81–83].
According to previous studies [84], and highlighting the importance of the dynamic nature of
personal relationships throughout the life cycle, our findings reveal that satisfaction with the social
support received decreases as the age of the ego increases and as the time since the onset of pain
increases. This aspect is highly relevant in chronic illness and, more specifically, in the case of chronic
pain, mainly because of: (a) the increased prevalence of this disorder in aging populations [39,56],
(b) the changes in personal networks at the ego-alter level, i.e., the alters that are lost and are added
to the personal network over time, and (c) changes in the characteristics of the relationships as a
consequence of life events (e.g., marriage, divorce, chronic illness, retirement, etc.) that may affect the
content in social support [85–87].
Personal contexts, namely the characteristics of relationships and personal networks, are key
elements that help us understand the complexity of satisfaction with social support for self-management
in chronic illnesses.
Future research with a longitudinal design is recommended, focused on the study of variations
in social support over time in individuals with chronic pain. Lastly, comparative studies involving
personal network research may reveal possible differences in structure, composition, and content in
the social support of personal networks according to the age of the ego, as well as providing further
information on the support networks of older people.
5. Conclusions
The satisfaction with the informal care received by people with chronic pain, via their personal
network resources, is different according to personal characteristics, such as age, pain, the amount
of time since the onset of chronic pain, as well as characteristics related to their personal network.
Person-centered care implies considering the different social and relational contexts in which people live
their lives. Support for self-management in situations of chronic illness includes the support provided
by primary care nursing professionals and health organizations via different strategies, as well as the
support from the social and personal environment surrounding the person and, therefore, both can be
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considered as being complementary. From the point of view of the support provided by the personal
network, we have shown that a balance between degree centrality and betweenness (an indicator
of the existence of various social circles connected through the ego) is needed in order to achieve
higher satisfaction with the support received. This finding may help to enhance the self-management
capabilities of this type of patient by introducing small adjustments to their personal network structures.
In this vein, cases in which insufficient or inappropriate social support are detected in an individual’s
personal environment could benefit from the implementation of strategies, based on specially designed
network interventions, with the aim of guaranteeing the continuity and appropriateness of care and
support over time.
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Abstract: The objective of this systematic review was to identify the available qualitative data
and to develop a framework to address the life experiences of homeless families in parenthood.
The research was performed in the PubMed and CINAHL Complete databases, for works published
in Portuguese, English, French and Spanish. Studies that included qualitative data, or both qualitative
and quantitative data, were considered for this research. A total of 358 articles were obtained,
of which 37 were assessed for eligibility, and 26 were rejected. In the end, 11 studies were selected.
The Joanna Briggs Institute Critical Appraisal Checklist for Qualitative Research was used. These
studies were conducted mostly in the United States, in temporary/transitional shelters for nuclear or
single-parent families (led by women) in a homeless situation. In this context, the area which arose as
the more relevant one was mental health, followed by the social studies. Two types of dimensions
emerged from the results: mediating dimensions (which include the categories “Insecurity”, “Lack of
Privacy”, “Isolation”, “Stigma” and “Disempowerment”) that are responsible for difficulties related to
education, and behavioural changes in both the parents and the children; and supporting dimensions
(which include the categories “Context as a Facilitator”, “Relationship with Others” and “Parents’
and children’s Self”) that lead to motivation, as well as the acquisition of strategies by the parents,
to resolve parenting issues. This research helps expand nursing knowledge and presents a synthesis
of the life experiences of homeless families in parenthood. Nursing can respond to the vulnerable
population, due to its predominant role in promoting their health.
Keywords: family; homeless; nursing; parenting; parents; vulnerable population

1. Introduction
Parenthood is considered “the recognition of a mother’s/father’s responsibilities, the assumption
of behaviours that promote the children’s growth and development, as well as the internalisation
of expectations expressed by individuals, families, friends and society, regarding the parental role’s
appropriate or inappropriate behaviours”(own translation, from: Ordem dos Enfermeiros) [1] (p. 66).
Parenthood is understood as a transition [2–4]. Life transitions correspond to periods of greater
vulnerability and increased health risk, which is why they have been increasingly considered a central
concept for nursing [2,5]. Nurses are aware of the needs and changes brought upon by transitions,
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and they prepare the patient/family to better cope with such events, through learning and acquiring
new skills [2].
The transition experience requires, as outcome indicators: the incorporation of new knowledge;
the change of behaviours; the redefinition of the meanings associated with the occurred events;
and, consequently, the redefinition of oneself within the social context [5]. Concerning possible
constraints to the transition process, the author refers that, although community resources are
able to create conditions which facilitate transition (family support, relevant information, referral,
decision-making support), they may also create transition-inhibiting conditions (inappropriate
counselling, insufficient information, etc.). The author points out that the society’s development stage
has a similar dual effect on transition—it may either facilitate the process, through the creation of laws
and regulations, or inhibit it, through stigma, stereotypes, and marginalization [3].
In this regard, parenthood is considered to be an important, complex, challenging and highly
responsible task for the human being, since it concerns the preparation of another human being for the
challenges of development, namely physical, economical and psycho-social adversities [6]. While being
an activity that usually involves the children, the parents and other family members in an interaction
throughout life, it is not exclusive for these players and may involve other people, such as nurses,
teachers, friends, partners, and even strangers [7]. In this sense, any person that participates in the
care and development of a child is part of the parenthood process [8]. This concept emphasises that,
in order to acquire the sense of being a father, or a mother, and to meet all the relevant requirements,
it is not enough to just become a parent. It is necessary to go through a complex, conscious—and
sometimes unconscious—process of role appropriation. Although parenthood is a subjective concept,
because it is influenced by cultural beliefs, the dimensions and structural tasks of the parent-child
relationship tend to remain similar, thus allowing its assessment (i.e., the evaluation of parental skills
and competences) and producing data adequate for research purposes [6]. In this sense, Cruz considers
five assessable parental functions: (1) Satisfaction of the basic survival and health needs—Where he
emphasizes that the inability to assume this function may be related to socio-economic constraints,
natural disasters, drug addiction, or parents’ disease; (2) Providing of an organized and predictable
physical world for the child—Which includes safety-promoting routines (severely dysfunctional
families reveal a great difficulty in performing this function); (3) Responding to the needs of cognitive
understanding with respect to extra-family realities—Stresses the difficulty of families that are more
isolated or less permeable in ensuring this function; (4) Satisfaction of the needs of affection, trust and
safety—This function is associated with the construction of attachment, which has proved to be a
fundamental predictor of personal adaptation throughout life; (5) Satisfaction of the child’s social
interaction needs—The family should perform this function because, as the original nucleus of the
child’s socialization, it influences the future integration of the child in broader social contexts [9].
Furthermore, Figueiredo uses the life cycle stages (“Family with young children”, “Family with
children at school”, and “Family with adolescent children”) to define several assessment categories
with respect to the parental role’s competence. The aforesaid categories differ in terms of knowledge
dimension, as well as adhesion behaviour. This author relates the knowledge of the role with the
available information and the ability to learn skills, in order to identify the need to acquire new
knowledge conducive to behavioural changes. She also relates the adhesion behaviour dimension
to those aspects which highlight the parents’ actions that reflect the full incorporation of parenthood
through the identity of the role. That incorporation is evidenced by trust and competence in the role’s
performance. The evaluative categories of knowledge and adhesion behaviour are related to: physical
care (which includes nourishment, elimination, personal hygiene and physical exercise); leisure
activities; health surveillance; safety and prevention of accidents; attachment; cognitive, psychosexual,
emotional and social development; structuring rules; a positive interaction with the child; adaptation
to school; and the parents’ involvement in education [10].
When we observe the different conditions that should be involved in the parental process/activity,
the complexity associated with the process of educating a child becomes evident. In this sense, family

346

Int. J. Environ. Res. Public Health 2020, 17, 2712

plays a key role: it constitutes the most immediate space for the child’s care, affections, dependence
and socialization; it defines habits, health care routines, education, and the contexts to which the
child is exposed (friends, school, neighbourhood, etc.); and it influences the present, the future and
the development of the child. However, the family is not always able to provide a homogeneous
environment and can have a negative impact on the child’s well-being [11].
Within the family, there may be risk factors (internal or external), which represent a deficit in
the children’s development potential. On the other hand, the existence of protective factors (internal
or external) that encourage the full development of the child can also occur. The internal protection
factors relate to the quality of the interactions between family members. or to the involvement in
stimulant activities. The external protective factors are associated with socioeconomic patterns, such as
the family’s structure, the parents’ adequate working conditions, or the social support provided by
public policies. As for external risk factors, they are related to demographic variables (e.g., having a
single/adolescent mother, father’s absence, separations and divorces) and to socioeconomic patterns
(e.g., poverty, inequalities, mother’s lack of education, violence, lack of social support, and restricted
access to public policies regarding health and education). In contrast, the internal risk factors are
associated with parental practices and parent-child interaction styles (e.g., abuse, neglect, negative
communication, inconsistent discipline) [11]. In homeless families, many of those internal and external
risk factors are simultaneously present, which accounts for their greater vulnerability [12]. From a
nursing care perspective, vulnerability has always been considered a priority. As such, these families
are a focus of interest for the nursing practice, often being the target of the aforementioned care [13].
A homeless person is an individual who, “regardless of his/her nationality, racial or ethnic origin,
religion, age, sex, sexual orientation, socio-economic status, and physical and mental health status, is:
homeless, living in a public space, in an emergency shelter, or in a precarious location; or homeless,
living in a temporary accommodation destined for that purpose” (own translation, from: Ministério
do Trabalho, Solidariedade e Segurança Social) [14] (p. 3925).
The reasons for the families’ homelessness are different from those that lead to homelessness in
adults. Most families are left homeless by: domestic violence [15–17]; repeated episodes of trauma and
violence throughout life; child abuse; relationship breakups [15,16]; neighbourhood harassment; mental
health problems involving parents and/or children [15,16,18]; special educational needs [15,16]; lack of
family and social support networks; lack of access to statutory services [15–17,19]; social and emotional
problems [17,20]; chronic instability; compromised health [19]; family head with a physical disability,
with chronic health problems or with mental health problems [17]; poor financial situations and/or low
income streams [21]; precarious housing situations; financial problems due to underemployment or
unemployment; past mistakes (e.g., high school or college dropouts); and premature responsibilities,
such as assuming a parental role at a young age [19]. The characteristics of these homeless families
are heterogeneous. The most common are single-parent families led by (single) women [16,17,22];
with two children, generally under 11 years of age [16].
The lack of housing brings high social costs [23] and in families, has profound consequences,
including the risk of health deterioration in family members [24,25]; the disruption of family dynamics,
and the separation of parents and children [25]. Homeless families present multiple problems and needs
that are interrelated (e.g., social, educational and health care) [15]. Homelessness is rarely an isolated
event. Children from homeless families are prone to have a history of: low birth weight; anaemia;
tooth decay; delayed immunizations; growth deficits; increased accident frequency, mainly injuries
and burns [16]; developmental deficits; mental health problems [16,24,26,27]; behaviour disorders
(e.g., sleep disorders, eating disorders, aggression and hyperactivity in young children); anxiety and
post-traumatic stress [16]. A combination of multiple adverse childhood experiences may weaken their
resilience [28] and they may become homeless as adults [28,29].
The protective factors for children belonging to homeless families include: school, due to its social
stability, its routines and the parents’ sense of achievement when they are capable of maintaining their
child in the same school [16]; and the positive relationships between parents and children, which can
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mitigate the negative effects of homelessness in childhood, by helping the children to better manage
their emotions, by promoting self-regulation, by forming positive relationships and by improving the
children’s functioning [30].
Homeless families face unique conditions that can affect the health and well-being of both the
parents and the children. They may also affect parental practices, a better understanding of the
homeless parents’ life experiences being necessary in order to increasingly meet the real needs of this
population. The Canadian Homeless Press Observatory argues that the support given to families,
through the strengthening of relationships, is essential to avoid situations of homeless youth [29].
The European Federation of National Organisations Working with the Homeless (Fédération
Européenned’ Associations Nationales Travaillant avec les Sans-Abri—FEANTSA) suggests future research,
highlighting the importance of studies in the following areas: homeless families, in order to further
unveil the existing challenges and the strategies to be implemented, concerning the relationship with
these families; parenting, in order to identify the constraints and strategies that homeless women
(and men) face in their parental roles, as well as in the construction of their parental identities [31].
A preliminary search in the PubMed and CINAHL databases revealed the inexistence of systematic
reviews on this topic and that none is currently in progress. Hence the necessity of aggregating
knowledge to better comprehend the parental experiences of homeless individuals, and to identify
useful factors for the monitoring of these vulnerable families. This will contribute to the understanding
of how professionals can support families in managing their situation.
It is important to highlight the importance of this work for the scientific area of nursing, since
nurses are considered the health professionals closest to the population, playing a fundamental role in
health promotion and disease prevention, especially among the vulnerable population, as is the case of
homeless families. This work is part of the Special Issue of the International Journal of Environmental
Research and Public Health, since it emphasizes the importance of nursing for society as promoters of
the population’s health.
In this sense, we decided to conduct this systematic review, in order to better recognize the main
research lines that have been explored up to this date, and to respond to the challenge proposed by the
FEANTSA. For that purpose, we employed a scientific methodology which follows the Joanna Briggs
Institute (JBI) protocol for systematic reviews of qualitative evidence [32].
The objective of this systematic review was to identify available qualitative evidence and to
develop a framework to address the life experiences of homeless families in parenthood. We intended
to answer the following research question, formulated according to the PICo acronym, [32] (Population,
phenomenon of Interest and Context): What are the parenthood (I) experiences of the homeless (C)
family (P)?
2. Methods
This systematic review adopts the method suggested by Moher, Liberati, Tetzlaff, Altman and the
PRISMA group [33].
2.1. Inclusion Criteria
Population—This review considered all the studies that focus on homeless families constituted
by adult parents (over 18 years of age) and their children (under 18 years of age). The parents and/or
family correspond to the individuals who are responsible for providing care to the child/adolescent [32].
The following types of family were included: nuclear family (a man and a woman, who may or may
not be legally married, with one or more biological/adopted children); reconstructed family (a couple in
which at least one of the elements had a previous marital relationship and has a child who resulted from
that relationship); single-parent family (a single parent and one or more children, being identified the
gender of the person who represents the parental figure); extended family (a nuclear family, plus other
relatives, or people who share with them bonds other than kinship) [10].
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Phenomenon of interest—This review considered all the studies that address the parenthood
experiences of homeless families, with parenthood being based on the evaluative categories of the
parental role proposed by Figueiredo [10], and also the five parental functions of Cruz [9].
Context—This review considered studies conducted with homeless families. To that end,
we employed the definition of “Homeless” recommended by the ENIPSSA [14].
Type of studies—Primary studies, of mixed or qualitative nature, published in Portuguese, French,
English and Spanish, without a previously defined time span.
2.2. Exclusion Criteria
We excluded text (review) articles, opinion articles, letters to the editor, response letters, dissertations
and reports, since priority was given to the numerous original research articles.
2.3. Search Strategy
The research strategy that was used aimed to find published studies indexed in certain databases.
It comprised three stages. The first stage included an initial search in the PubMed and CINAHL
databases, to analyse the keywords; it also encompassed the analysis of the MeSH Health Sciences
descriptors in the respective query platform, as well as in CINAHL. The MeSH terms were then used
in the PubMed database, while the corresponding MeSH headings were used in the CINAHL database.
After selecting the relevant Boolean operators, descriptors, and indexed terms used to describe them,
a second search was conducted in all the included databases—PubMed and CINAHL Complete
(through EBSCOhost). The keywords which were used corresponded to the ones defined according
to the PICo acronym (Population, phenomenon of Interest and Context). The research strategy was
sensitive to the specific characteristics of each selected database (Table 1).
Table 1. Search strategy.
Database

Search Strategy

PubMed

(((((((((((((((((parenting) OR parenting styles) OR parenting practices) OR parent education) OR
childrearing) OR family practice) OR parenting education) OR parenting education) OR parental
behaviour) OR parent* behaviour) OR parent* education) OR parent* attitudes) OR altered
parenting) OR parent* roll) OR parenthood)) AND ((((homeless persons) OR homeless people)
OR homelessness) OR vulnerable populations)) AND (((((((((((((parent*
OR biological parents) OR child of impaired parents) OR marriage) OR spouses) OR mothers)
OR fathers) OR parents) OR only child) OR nuclear family) OR single parent) OR single
parent family) OR family)

CINAHL

(parent* OR biological parents OR child of impaired parents OR marriage OR spouses OR
mothers OR fathers OR parents OR only child OR nuclear family OR single parent OR single
parent family OR family) AND (homeless persons OR homeless people OR homelessness OR
vulnerable populations) AND ((MH “Parenting”) OR “parenting” OR (MH “Altered Parenting
(NANDA)”) OR (MH “Parenting (Iowa NOC)”) OR (MH “Parenting Alteration (Saba CCC)”)
OR (MH “Parenting Education”) OR (MH “Risk for Altered Parenting (NANDA)” OR parenting
styles OR parenting practices OR child-rearing OR family practice OR parental behaviour OR
parent* behaviour OR parent* education OR parent* attitudes OR parent* role OR parenthood)

The searches were carried out between January 9th and January 30th, 2019. Duplicates were
removed and, subsequently, two independent reviewers performed an analysis of the terms and
descriptors found in the titles and abstracts of the articles. Studies that did not meet the inclusion
criteria were excluded. Afterwards, the selected articles were read in full. Those that did not satisfy the
inclusion criteria, or corresponded to the exclusion criteria, were eliminated. Finally, in a third stage,
the selected articles’ bibliographic references were analysed, in order to identify additional relevant
studies. This review was not recorded in any systematic review database.
Before their integration in the final sample, all the selected articles were subjected to a
methodological quality assessment.
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2.4. Evaluation of the Methodological Quality
The methodological quality evaluation was conducted by two independent reviewers, using the
JBI Critical Appraisal Checklist for Qualitative Research [32]. Disagreements between the reviewers
were resolved
The17,
evaluation’s
purpose was to analyse the strengths and weaknesses
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evidence-based practice. The findings were classified as “credible” or “unquestionable” (according to
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aggregated and subjected to synthesis, resulting in a single comprehensive set of findings that can
provide a basis for evidence-based practice. The findings were classified as “credible” or
3. Results
“unquestionable” (according to their credibility level), using the JBI-QARI tool.
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Figure 1. PRISMA flowchart detailing the search’s results and the studies’ selection/inclusion process
(based on the method suggested by Moher, Liberati, Tetzlaff, Altman and the PRISMA group) [33].
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3.1. Methodological Quality
All the 11 selected works were included in the analysis. These studies met the inclusion criteria
and were considered methodologically rigorous, regarding the evaluation criteria. They offered
useful descriptions of the daily life of homeless families. They also showed congruence between the
research methodology, the research’s objectives, the methods used for data collection, representation
and analysis, and the methods employed to interpret the results. Most of the data represented
the participants’ opinions adequately. Despite the high quality of the selected articles, there was a
lack of information in some of them. For instance, only 18% presented a statement contextualising
the researchers’ cultural and/or theoretical background. Furthermore, only 54.55% of the reported
conclusions were derived from data interpretation. Prior to the critical evaluation, the reviewers
decided that these shortcomings were not essential criteria that needed to be met for the article’s
inclusion. Table 2 presents the final assessment of the included works, specifying the research design’s
accuracy, as well as the quality of the resulting reports.
Table 2. Final evaluation of the included studies (according to the method used by Lockwood) [32].
Quote

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Anderson et al. 2006 [15]
Anthony et al., 2017 [34]
Cosgrove and Flynn, 2005 [35]
Haskett et al., 2018 [36]
Holtrop et al., 2015 [37]
Lindsey, 1997 [38]
Morris and Butt, 2003 [39]
Roche et al., 2018 [40]
Sylvestre et al., 2018 [25]
Tischler et al., 2004 [41]
Vanleit et al., 2006 [42]

Y
Y
N
Y
Y
Y
N
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
NC
Y
Y
Y
Y
Y
Y
NC
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

N
N
N
Y
N
N
N
N
Y
N
N

Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
NC
Y

N
Y
N
Y
Y
N
Y
Y
Y
Y
Y

Y
Y
NC
Y
NC
NC
Y
Y
Y
N
N

100

81.82

100

% Yes

81.82 100

18.18 90.91 90.91

72.73 54.55

N: No; NC: Not Conclusive; Y: Yes.

Q1. Is there congruence between the declared philosophical perspective and the research
methodology? Q2. Is there consistency between the research methodology and the research’s
question(s)/objective(s)? Q3. Is there consistency between the research methodology and the data
collection methods? Q4. Is there congruence between the research methodology and the data’s
representation and analysis? Q5. Is there congruence between the research methodology and the
results’ interpretation? Q6. Is there a statement that contextualises the researcher from a cultural or
theoretical point of view? Q7. Are the researcher’s influence in the research and the inverse phenomenon
addressed? Q8. Are the participants and their opinions adequately represented? Q9. Is the research
considered ethical, according to the current criteria, or, for recent studies, is there evidence of ethical
approval by an appropriate committee? Q10. Do the conclusions drawn in the research report derive
from the data’s analysis/interpretation? Note: Q1, Q2, Q3, etc., refer to the questions included in the
JBI Critical Appraisal Checklist for Qualitative Research [32].
Regarding the CONQual results, most of the selected studies obtained a moderate score [37–40,42],
four reached a high score [15,25,34,36], one obtained a low score [35], and one achieved a very low
score [41]. Despite their low classification, these last two articles were not eliminated, because their
findings were unique and contributed to the knowledge of the phenomenon. Additional details can be
seen in Tables S1 and S2, which are available in electronic format.
3.2. Results of the Extracted Data
Concerning the research design, the studies are mostly qualitative in nature [15,25,34,35,38–40,42].
Only three works present a mixed nature, with qualitative and quantitative approaches [36,37,41].
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Two of the articles are grounded in theory [38,39], while the remaining did not declare any specific
methodology, merely stating that they used a qualitative approach. The methods applied in the
11 articles were diverse, namely: qualitative individual interviews, family interviews, focus groups
with parents, participant observation, diaries and reflection activities.
The works are scattered over time (from 1997 to 2018). After the first article, which appears in
1997, there is a large gap, whilst the remaining articles were published between the time period 2003 to
2018. The first article that appears after this gap is the nursing study. They were mainly conducted
in the United States, except for two studies that were performed in the United Kingdom [15,41]
and one study that was carried out in Australia [40]. The context of the studies corresponded to
temporary/transitional shelters for nuclear families [15,25,34,36,37,41] or single-parent families led
by homeless women [35,38,42]. Only one study was conducted in multiple contexts (shelters, motels
and transition houses) for homeless nuclear families [39]. Another research was carried out with
single-parent families led by homeless men, who were recruited for the study by agencies that provide
support to the homeless [40].
As for the number of families interviewed, the majority were single-parent families led by women,
with a total of 506 families, and in two studies the number of interviews was not mentioned [35,38].
Next, the largest number of records were single-parent families led by men with a total of 51 interviews,
40 of whom were part of the same study [40]. Finally, there were 22 nuclear families (couple with
children) in two of the studies [15,41], and five interviews that were represented by relatives in one
of the studies [39].The most frequent research field was mental health [15,25,35–37,41], followed by
social sciences [34,38,40], occupational therapy [42], education (in one of the psychology studies) [35],
and nursing [39]. Further details about the included studies are presented in Table S3 that will be
available in electronic form.
3.3. Synthesis of the Qualitative Research’s Results
Taking into account the objective of the study, which sought to develop a structure to address
the experiences of homeless families in parenthood, we extracted a total of 74 results from the
11 studies. Those findings were combined to form 12 categories based on similarity of meaning.
The categories were grouped into two dimensions: “Parenthood Mediating Dimensions” and
“Parenthood Supporting Dimensions”. As mediating dimensions, we considered situations of transition
to a higher parenthood stage, where the transition’s inhibiting factors are highlighted. As supporting
dimensions, we considered situations which reveal the transition process, emphasising the facilitating
resources for that transition. The mediating dimensions include the categories “1—Insecurity”, “2—Lack
of Privacy”, “3—Isolation”, “4—Stigma”, and “5—Disempowerment”, which support the categories
“6—Education Difficulties”, “7—Changes in Parents’ Behaviour”, and “8—Changes in Children’s
Behaviour”. On the other hand, the supporting dimensions include the categories “9—Context as a
Facilitator”, “10—Relationship with Others”, and “11—Parents’ and Children’s Self”, which lead to the
additional category “12—Parenting Motivation and Strategies” that addresses parenting issues.
Next, we will present the synthesis of our findings, in the form of a narrative text, followed by an
overview of the obtained results associated with the aforesaid findings and the established categories.
3.4. Synthesis of the Findings
3.4.1. Parenthood Mediating Dimensions
This synthesis derives from 53 findings and the following eight categories: “Insecurity”, “Lack of
Privacy”, “Isolation”, “Stigma”, “Disempowerment”, “Education Difficulties”, “Changes in Parents’
Behaviour”, and “Changes in Children’s Behaviour”.
The mediating dimension of the “Insecurity” category is sustained by the following findings:
lack of security; lack of hygiene; racism; intimidation; attacks from shelter residents; and negative
influences from others. In the “Lack of Privacy” category, it is supported by: space limitations;
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restrictive environment; and the need for privacy to play. In the “Isolation” category, it is sustained by:
shelters located far from family, school and city centre; separation from friends and family; distancing
from children; and the existence of loneliness feelings. In the “Stigma” category, it is supported by:
feelings of stigmatization, humiliation, disrespect, and judgment. The “Disempowerment” category is
divided into 3 subcategories: “Routine Change”, sustained by the changes in the shelter’s routines,
the difficulty in maintaining routines, and the involvement of other adults; “Rule Enforcement”,
supported by shelter rules not consistent with previous parenthood options, as well as by the imposition
of external rules; and “Parents’ Needs”, sustained by the need for practical, material and financial help,
employment, education, transport, housing assistance, mental health promotion, pregnancy support,
and time for oneself and one’s children, as well as by the inability to play the role of provider and guide.
The “Changes in Children’s Behaviour” category includes: mental health problems; disobedience;
mood swings; disrespect for authority; aggression; feelings of anguish, boredom and confusion; eating
disorders; development regressions; concerns; and hiding the reality of living in shelters. The “Changes
in Parents’ Behaviour” category encompasses the lack of availability and conditions to meet the child’s
needs, as well as the dependence on the shelter’s resources. Finally, the “Education Difficulties”
category includes: difficulty in establishing discipline; the need for help when dealing with school;
difficulty in integrating the school’s community; difficulty in identifying school absenteeism as a
problem; inability to help the child with school tasks, to maintain the child in a single school system
throughout the year, and to identify academic problems; abdication of the responsibilities concerning
school; absence of regular school attendance; and education barriers related to communication.
3.4.2. Parenthood Supporting Dimensions
This synthesis derived from 21 findings and 4 categories: “Context as a Facilitator”, “Relationship
with Others”, “Parents’ and Children’s Self”, and “Parenting Motivation and Strategies”.
It demonstrates that the homeless situation experienced in temporary/transitional shelters seems to
enhance parenthood issues in some families, since they lead to motivation and acquisition of strategies
by the parents, in order to deal with those issues. Some parents perceive this “Context as a Facilitator”,
because: it gives them access to services and resources; it is a safe place; it strengthens family
practices and cohesion; and it is a stabilising experience that highlights the parental role. Additionally,
they consider that it promotes the “Relationship with Others”, defending that: it is a social opportunity;
it provides a sense of community and of collective parenting; it provides supportive relationships,
positive encounters with community service providers, and social support from family and friends.
In addition, it seems to encourage the “Children’s Self”, since a young person demonstrated having
resilience and perseverance, despite being homeless. It also seems to promote the “Parents’ Self”,
since they reveal: the ability to help their children to deal with emotions; the ability to identify academic
problems; optimism; hope for the future; perseverance; self-efficacy; resilience; resistance; the ability to
set goals; and that they can do without help. Despite the homelessness situation, in some families
parenthood seems to be enhanced, and it is even verified that the children function as a source of
“Motivation”, leading parents to seek improvement regarding their life situation and employment
status, as well as to seek help to promote their mental health and maintain their morale. Parenthood
also appears to feed the desire to move forward, in order to provide a better life for the respective
children. Furthermore, to cope with the various challenges, the parents seek “Strategies”, such as:
reading; writing a diary; keeping focus; attending church; and talking to the respective support team,
friends and family.
Figure 2 shows the relationship between the categories and the synthesised findings, to illustrate
the general synthesis process.
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4. Discussion
This systematic review sought to gather the best available evidence on the parenthood experiences
This systematic review sought to gather the best available evidence on the parenthood
of homeless families. As stated previously, the aggregation of 11 qualitative research articles resulted
experiences of homeless families. As stated previously, the aggregation of 11 qualitative research
in the finding of two types of parenthood dimensions. On the one hand, we found “Parenthood
articles resulted in the finding of two types of parenthood dimensions. On the one hand, we found
Mediating Dimensions” (corresponding to transitional states), which include: “Insecurity”, “Lack of
“Parenthood Mediating Dimensions” (corresponding to transitional states), which include:
Privacy”, “Isolation”, “Stigma”, and “Disempowerment” (the latter pertaining to routine changes,
“Insecurity”, “Lack of Privacy”, “Isolation”, “Stigma”, and “Disempowerment” (the latter pertaining
rule enforcement and the multiple needs of the parents). On the other hand, we found “Parenthood
to routine changes, rule enforcement and the multiple needs of the parents). On the other hand, we
Supporting Dimensions”, which encompass: “Context as a Facilitator” (of access to services and
found “Parenthood Supporting Dimensions”, which encompass: “Context as a Facilitator” (of access
resources, by acting as a stabilising experience for the family, and by highlighting the parental role),
to services and resources, by acting as a stabilising experience for the family, and by highlighting the
“Relationship with Others”, and finally the “Parents’ and Children’s Self”. In their turn, these categories
parental role), “Relationship with Others”, and finally the “Parents’ and Children’s Self”. In their
led to relevant findings. The “Parenthood Mediating Dimensions” sustain changes in the parents’ and
turn, these categories led to relevant findings. The “Parenthood Mediating Dimensions” sustain
children’s behaviour, but, above all, they are associated with difficulties in education. Conversely,
changes in the parents’ and children’s behaviour, but, above all, they are associated with difficulties
the “Parenthood Supporting Dimensions” lead to motivation and to the acquisition of strategies by the
in education. Conversely, the “Parenthood Supporting Dimensions” lead to motivation and to the
parents, with respect to parenting issues.
acquisition of strategies by the parents, with respect to parenting issues.
We found that some of the considered dimensions fit into the concept of parenthood recommended
We found that some of the considered dimensions fit into the concept of parenthood
by the International Council of Nurses [1], as well as into the one suggested by Figueiredo [10].
recommended by the International Council of Nurses [1], as well as into the one suggested by
Nevertheless, most of the dimensions corresponded to experiences, or feelings, reported by the parents.
Figueiredo [10]. Nevertheless, most of the dimensions corresponded to experiences, or feelings,
Some reflected difficulties in exercising the parental role, while others revealed protective factors
reported by the parents. Some reflected difficulties in exercising the parental role, while others
related to the homelessness situation. This was one of the limitations we encountered in this study.
revealed protective factors related to the homelessness situation. This was one of the limitations we
In the “Parenthood Supporting Dimensions”, the transition process is revealed through: the need of
encountered in this study. In the “Parenthood Supporting Dimensions”, the transition process is
establishing relationships with others, as sources of support and information; the interaction with
revealed through: the need of establishing relationships with others, as sources of support and
others; and the use of resources and coping strategies, to deal with the situation. This is in line with
information; the interaction with others; and the use of resources and coping strategies, to deal with
the findings presented by Meleis [3].
the situation. This is in line with the findings presented by Meleis [3].
We encountered another limitation in this study, related to the context of the included works
We encountered another limitation in this study, related to the context of the included works (all
(all were conducted in temporary or transitional shelters). The research should be extended to other
were conducted in temporary or transitional shelters). The research should be extended to other
contexts of homelessness, such as: the street/public spaces, precarious locations, pensions, and rooms
contexts of homelessness, such as: the street/public spaces, precarious locations, pensions, and rooms
paid for by the social services.
paid for by the social services.
We also found that the families identified in the study fit the characteristics of the different types
We also found that the families identified in the study fit the characteristics of the different types
of homeless families, such as single-parent families led by (single) women [16,17]. Additionally,
of homeless families, such as single-parent families led by (single) women [16,17]. Additionally, we
identified multiple problems and needs in the studied families, which is in accordance with the
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we identified multiple problems and needs in the studied families, which is in accordance with the
results obtained by Anderson et al. [15], as well as multiple risk/protection factors (both internal and
external), in line with the findings of Macana and Comim [11].
Regarding the limitations of this review, we stress that only articles published in English,
Portuguese, French and Spanish were included, and there might have been relevant findings in works
published in other languages. Another limitation relates to the use of a small number of databases,
since its extension would have led to a broader research, and to the possibility of including other
significant contributions. Another possible limitation concerns the priority given to the search for
articles, thus excluding other kinds of text, such as opinion documents, dissertations and reports. Since
the literature available for inclusion was limited to published original research articles, there is always
the risk that relevant studies may not have been identified.
Despite the effort to find all relevant articles, some significant research works may have been
overlooked. There is the possibility that both reviewers may have neglected important studies, during
the screening process of the 358 articles initially obtained. On the other hand, the bibliographic
search allowed the identification of articles produced in various professional fields, such as psychiatry,
psychology, social sciences, occupational therapy, and nursing. This provided a broader picture of the
homeless parents’ experiences.
Some of the obtained articles corresponded to secondary findings related to the parenthood
experiences of homeless families, being thus included in the review. For instance, the purpose of one
of the selected articles was to identify the parents’ and the employees’ perceptions, regarding their
experience with the family support team, and also to recognise ways of improving this service in the
future [15]. Although the focus was on the experience with the family support team, some of this
study’s findings were considered relevant to the objective of the present systematic review, being,
therefore, included in it. This would not have been possible using a more restrictive bibliographic
search strategy.
When we critically evaluated the 11 included articles, they revealed a variety of strengths and
limitations. All works showed coherence between the research methodology and the research’s
question(s)/objective(s), the data collection methods and the results’ interpretation. Nonetheless, two of
the studies did not present congruence between the stated philosophical perspective and the research
methodology [35,39], and there were two articles that did not present congruence between the research
methodology and the data’s representation and analysis [35,41].
The absence of an appropriate statement enhanced the complexity of evaluating the congruence
between the philosophical perspective and the research methodology. Additionally, the inexistence
of congruence, regarding the data’s presentation and analysis, increased the difficulty of the data’s
evaluation. Although the reviewers did not consider these phenomena a reason for exclusion,
the congruence between the philosophical perspective and the research methodology, as well as
between the research methodology and the data’s representation and analysis, would have been
preferable, to strengthen the studies’ credibility.
Data were collected through participant observation, individual interviews, written diaries,
reflection activities, and group interviews/focus groups. The fathers’ perspectives were under-represented,
because most of the interviewees belonged to single-parent families led by women, thus highlighting the
perspective of homeless mothers. However, in one of the studies, it was possible to analyse exclusively
the male perspective, since it encompassed single-parent families led by men [40]. This unequal
representation might be considered a limitation, because homeless fathers may have different
experiences from homeless mothers. Even so, it may provide a realistic picture of homeless families.
Most of the studies were conducted in the United States, except for two which were carried out
in the United Kingdom [15,41], and one that was performed in Australia [39]. This geographical
distribution can result in limitations related to cultural differences, concerning the way homeless
parenthood is viewed. It is important to note that these results can also refer to refugee families, which
are becoming more important today. Such divergences may be relevant, since they can have implications
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for the practice in various settings and cultures. Nonetheless, we consider the studies’ heterogeneity
a strength, because it represents the complexity and diversity of the parenthood experiences in
homelessness situations.
5. Conclusions
This review’s findings contributed to the scientific knowledge about the complexities of homeless
families/fathers/mothers and the challenges faced by them. Homeless parents living in temporary or
transitional shelters are confronted with the intricacy of parental experiences influenced by insecurity,
lack of privacy, isolation, stigma and disempowerment. On the other hand, to some families,
the homelessness experience lived in temporary or transitional shelters seems to enhance parenthood,
since they regard that context as a facilitator of the parental role, which promotes family cohesion,
the relationships within the family and with others, as well as the parents’ and the children’s self.
During the complicated journey of homeless parenthood, the parents use coping strategies and see
their children as a great source of motivation, where they find strength to fight against the multiple
difficulties they experience.
This review adds scientific knowledge on the experiences of homeless families, by revealing several
parenthood mediating and parenthood supporting dimensions. However, the specific knowledge
about parental experiences is still limited. The concept of homeless parenthood is scarcely researched;
there exists a need for further studies in other homeless contexts, and in the field of Nursing, in order to
adapt nursing responses to those families. While conducting this review, we found a reduced number
of articles about the studied topic, which justifies the presented need and encourages additional
research in the area of homeless parenthood. We stress the need for further research on paediatric
nursing care, in the above-mentioned area. Regarding our methodological approach, we conclude that
it was appropriate, since it allowed answering the research question.
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Abstract: From the East Asian social and cultural perspectives and contexts, this study aimed to
understand the relationships and behaviors between nursing students’ sense of filial piety and their
decision-making behind selecting nursing education as their major. Forty-two traditional-age nursing
students (i.e., six men and 36 women) at their final year of a bachelor’s degree program in nursing
were invited. The findings indicated that many nursing students disliked their university major and
the potential career pathway as a nursing professional, as none of them selected the major based
on their choice and interest. The environmental context and family’s recommendations were the
major impacts to influence the decision-making process of the participants. The result also indicated
that filial piety, parents’ recommendations, and elderly people’s suggestions were the key factors to
influence the selections and decisions of university major and career development pathways. The
study provided a blueprint for related staff and professionals to create and design career counselling
and services for East Asian youths to enable life investment and development.
Keywords: career development; counselling; cultural perspective; decision-making process; East
Asian perspective; filial piety; nursing education; nursing shortage; nursing student; turnover

1. Introduction
Nursing education and training are popular university majors for secondary school graduates,
university students, and even adult returning students wishing to pursue life-long personal investment
and development [1]. Every year, a large number of secondary school graduates and returning students
decide to study nursing as their university major and to develop their careers. Although many
individuals start their university education directly after completing secondary school, there are also a
large number of adult returning students deciding to start their college and university study during
mid-adulthood [2]. The selection of one’s university major and career development path are decisions
that impact the rest of one’s life [3]. However, individuals’ social, family, personal, educational, and
economic patterns influence their decision-making processes, particularly for East Asian people, who
have a strong sense of collectivism [4]. The expression of decision-making for career development is
more likely employed when describing that process, which can happen at different stages of life [5].
Although nursing education is a very famous and popular university major, an inappropriate
matching and mismatching of career development continues to happen in this profession. One study [6]
collected information from 648 questionnaires at three hospitals in Taiwan about nurses’ job satisfaction
and intention to quit their position. The results indicated that a large number of nurses planned to
leave their positions due to significant levels of stress and burnout at their workplace. Although they
understand their job natures and responsibilities before entering the profession, many nurses decide to
switch their career profession due to ideas of balancing work and family [7].
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One study [8] employed the Ward Organizational Features Scales (WOFS) to measure the
relationship between job satisfaction and work responsibilities of 834 acute ward nurses in the United
Kingdom. The relationship between nurses and other medical staff was one of the most critical elements
for their career decision. Additionally, many nurses indicated that the workload of their positions
always negatively impacted their job satisfaction due to unbalanced responsibilities. It is worth noting
that the negative measurement affected the career decisions of these nurses, who worked in a stressful
environment [9].
A recent study [10] about the relationship between disappointment and nursing student retention
collected data from 17 nursing students during the third year of their nursing program at university
level. The report indicated that many nursing students decided to join the nursing profession because
of the desire to provide a caring service, a personal background with the healthcare profession,
modelling from peers, and potential career advancement. One study [11] indicated that a number of
nursing students explained that negative experiences regarding their training, teaching staff, placement
experience, and teammates always affected their career decisions. For example, some participants
indicated that the excessive responsibilities and expectations from their supervisors could influence
their career decisions due to negative placement experiences. Based on the results, it is not hard to
predict that many nursing students or fresh graduate nurses may leave the nursing profession within
the first few years of their career [11].
Another study indicated that nursing programs always have a high dropout rate due to the unique
nature of the profession [12]. Unlike doctors who can provide individualized medical treatments
to patients, nurses tend to assist other medical professionals. In other words, nurses cannot offer
individual services without the supervision of other medical professionals. Therefore, once nursing
students understand the nature of the profession, many decide to drop out [13].
Expectation is another element of dropout [14]. Providing a caring service is meaningful for many
individuals who want to join social care and health services. However, the responsibilities of nurses are
unique. Unlike social workers and counsellors who provide counselling and mental health services to
individuals with problems, nurses need to provide both psychological and physical labor services from
cleaning to operation room assistance. Therefore, the responsibilities are more comprehensive than for
many professions in the field of social care and healthcare. As a result, after students understand the
relationship between the duties and their expectations, they may drop out or leave the profession [15].
However, many individuals decide to enter the nursing profession due to stable job advancement
and salary, particularly in developing countries [16]. Nursing, teaching, and social work are three
demanding professions in society internationally. Many enter these fields due to financial, family,
and personal considerations. Although these professions always welcome learners and second-career
professionals, inappropriate matching is not uncommon. However, for various reasons, some
mismatched individuals never leave their positions. In such cases, low-level performance, motivation,
and morale prevail in the workplace [17].
One study [18] indicted that East Asian students are more likely to select a university major based
on the interests and expectations of their parents, while most European students tend to select their
major based on their own interests. Jin [19] indicated that East Asians’ major selection tends to be
influenced by filial piety toward parents. The researcher employed the Career-Related Filial Piety Scale
(C-FPS) to investigate the relationship between parents’ decisions and students’ choices. The results
indicated that students usually tend to study at universities their parents like and enter professional
fields according to their parents’ preferences. More recently, a study [20] conducted in Hong Kong
reflected this as well. The study collected information from 522 undergraduate students about their
reciprocal and authoritarian behaviors and senses about the relationship between students’ filial piety
and career decisions. The results indicated that although many students select their career pathways
based on their interests, most respect their parents’ wishes according to the traditional East Asian
perspective [21]. Perhaps the social and cultural environment in Hong Kong influences young adults’
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career decisions due to the westernized nature of that society; most Chinese students and participants
tend to listen to their parents in order to avoid arguments and misunderstanding [22].
Purpose of the Study
The researcher has conducted research in the fields of social care, human resource management,
school administration, and organizational psychology. The personnel shortage in the areas of social
caring and nursing has been an issue for decades. Although many human resource professionals,
policymakers, school administrators, leaders of social care departments, and researchers always
establish plans to encourage potential medical professionals to work in the field. However, the results
of these plans were not always effective. Due to the social and cultural expectations, the researcher
wants to understand how the East Asian perspective influenced these issues. Currently, studies with a
focus on nursing education and nurses’ career development tend to explore participants’ elements
from a westernized perspective [7,11,13,16], in which individualism is the primary social norm and
practice [4]. Therefore, this study aimed to understand the relationship between East Asian nursing
students’ sense of filial piety and their decision-making behind selecting nursing education as their
major [23–34].
There are two purposes of this study. First, every year, a significant number of students decide
to enroll in nursing education programs for initial training. Based on the literature review, various
reasons for this have been found among these students [7]. However, many of them drop out of the
programs or leave the nursing profession within the first few years of their career development [14].
Therefore, this study sought to study a group of traditional-age nursing students enrolled in a nursing
education program but who will not enter the nursing profession after graduation. Second, the study
sought to understand the factors that contribute to the relationship between East Asian university
students’ filial piety [20,35–37] and their decision-making behind selecting their university major and
career development pathway in nursing [38]. The elements studied included outcome expectations,
interests, and goals [38].
As a result, little empirical evidence exists for East Asia regarding the relationships between
expectations, social-economic backgrounds, social environmental factors, and personal interests of
young individuals and their selection of university subjects and career paths [8–11]. It is worthwhile
to note that, unlike in Western cultures, Asian young people tend to highly respect their parents’
suggestions, as well as the recommendations of their elders, such as parents, grandparents, teachers,
and elder siblings, due to traditions of filial piety [8]. In short, this study serves as one of the first
attempts to understand the relationship between filial piety and the decision-making of East Asian
university students regarding their major selection and career development [23–34]. Unlike with
Westerners, the values of filial piety, collectivism, and sense of family union are essential elements for
East Asian people [39]. Therefore, this study will help provide opportunities for readers, university
administrators, international school staff, educators, and international student service professionals to
establish effective counselling services to assist this particular group of students.
2. Materials and Methods
The employment of qualitative research methods [40] would be appropriate. Unlike quantitative
research, qualitative research method allows the researcher to collect rich and in-depth data information
from the participants. The researcher could access the information and lived stories which could not be
answered by statistics and numbers [41]. Although the researcher had aimed to collect information from
one single university counselling centre for a case study, the researcher believed the data information
from one single source might not be able to express the holistic pictures of the current problem.
Therefore, the researcher decided to employ the general qualitative approach [40,42–44], which may
better apply to this study. Thomas [44] indicated that the general qualitative approach is an inductive
approach that may meet most of the requirements for qualitative researchers. Moreover, without
additional requirements, qualitative researchers could freely collect data information from the targeted
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groups. As the current study might not fit other qualitative methods, such as case study, the general
qualitative approach would be the selection [41,44].
2.1. Participants
Fort-two traditional-age nursing students (i.e., six men and 36 women) at their final year of a
bachelor’s degree program in nursing were invited. All agreed to participate in this study. All the
participants were local Taiwanese students. Five out of the 42 were indigenous Taiwanese. All were
born and raised in Taiwanese families with the traditional East Asian conceptions. The age range was
18-22 years. The researchers invited these participants with the snowball sampling strategy [40,42,43].
In other words, the researcher invited participants based on the networking from other participants.
Participants were enrolled at five different universities in Taiwan. The participants needed to meet the
following criteria, which were:
1.
2.
3.
4.

he/she is currently enrolled at a nursing education program in Taiwan;
he/she is currently enrolled in the final year of the program;
he/she was born and raised in Taiwan;
he/she needed to meet the age requirement.

2.2. Data Collection
Two types of tools were employed, including individual and focus group activities [40,43,45].
The individual interviews were conducted to explore their understanding, life experience, and family
issues under a private sharing environment [46–48]. The focus group activities were conducted to
explore some similar background, social and family expectations, social bias, and interests. Both
research tools were particularly useful in regard to listening to the voices by engaging them individually
and collectively.
All participants have voluntarily participated in this study. The general inductive approach [44]
was employed for qualitative data collection and analysis. The researcher was the collector of the data
information. In order to seek meaningful data information, first, the semi-structured interview sessions
were created. According to Seidman [49], individuals are less likely to share lived stories and personal
background to others without any prior relationships. Therefore, in order to overcome this issue, the
researcher decided to conduct two sessions of semi-structured, one-on-one, and private interviews
in a private room at a community centre for each participant. Each interview lasted up to 40 min.
One of the directions of this study was to explore the direct effect of filial piety on a career decision.
Therefore, the protocol interview questions for both individual interview sessions tended to focus on
the relationship between an East Asian perspective and the social context and issues. Appendix A
shows the protocol interview questions for both interview sessions.
Second, after each participant completed the individual interview sections, all participants were
invited into six focus group activities, each with seven participants. As the schedule of each participant
was different, the focus group activity hosted seven members regardless of their university enrolments.
The focus group activities were hosted at the same community centre. Appendix B shows the protocol
interview questions for the focus group activities.
As it might be difficult for participants to share their understanding and experience in English
language and a language other than their mother tongue, all the sections were conducted in Chinese
Mandarin and translated into English. All the interview and focus group activities were audio-recorded
and transcribed into written documents for data analysis. Member checking was done after the data
analysis procedure. In order to protect the personal rights of each participant, all participants were
given a pseudonym.
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2.3. Data Analysis
After the data collection procedure, 543 pages of written transcripts were created based on the
semi-structured interviews and focus group activities. Qualitative researchers [40,43,45] advocated that
large-size data information should be narrowed down to meaningful themes and patterns. Therefore,
the researcher followed the general inductive approach (GIA) [44] for data analysis. First, the researcher
used the open-coding procedure for the initial themes. After the initial themes were formed, the
axial-coding procedure was employed for the second-level themes. As a result, two themes and seven
subthemes were merged.
2.4. Human Subject Protection
All the signed and unsigned agreements, personal contact, audio recording, written transcripts,
computer, and related materials were locked in a password-protected cabinet. Only the researcher
had the means to open it. After the study was completed, the researcher immediately destroyed and
deleted all related materials for personal privacy.
Due to the agreement, the university information and place of origin was masked due to privacy.
Most of the students were concerned that their university information would be disclosed. Due to the
small population and closed professional networks, the researcher needed to protect the information
of the participants. However, the participants allowed the researcher to show their gender for this
study. Therefore, the following part will outline their gender with their discussion. It is worth noting
that a small number of participants agreed to disclose their place of origin. The researcher reported
this information with the discussion of the findings.
All subjects gave their informed consent for inclusion before they participated in the study. The
study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved
by the Ethics Committee of The Youth Caring Association (2018/2019/SummerFall).
3. Findings and Discussion
During each interview and focus group activity section, the participants answered the same
general semi-structured questions that asked for their opinions and feedback. Although all participants
had a similar family and social background in the same country, having come from one of the Taiwanese
areas, their personal sharing, lived stories, and life experiences were not the same. Unlike in other
studies, which have focused on westernized cultural perspectives, all participants reported that their
major selection (i.e., nursing) was influenced by their family members, parents, and social expectations.
In order to help answer the research questions, the findings were categorized into two superordinate
themes and seven subthemes. It is surprising to note that all 42 participants were studying a university
major that was not their own selection or interest. In other words, upon graduation, they would
receive a degree, initial license, and potentially develop their long-term career pathways in a direction
in which they have no strong interests. More importantly, many expressed that they will leave the
nursing profession after graduation. Table 1 outlines the themes and subthemes of this study.
Table 1. A list of themes and subthemes for this study.
Themes and Subthemes
3.1.

3.2.

3.1.1.
3.1.2.
3.1.3.
3.2.1.
3.2.2.
3.2.3.
3.2.4.

Influences from the Participants’ Contextual Environment
The East Asian Perspective on Occupational and Role Expectations
Academic Results
Financial Influence
Influences from the Participants’ Family and Elders
Parental Recommendations
Teachers’ Recommendations
Pressures from Family Members
Comparison with Other Relatives
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3.1. Influences from the Participants’ Contextual Environment
Before the session began, the researcher needed to indicate that the statements about I hate nursing.
I dislike the medical career had been recorded 356 times. It was very surprising that the mismatching
of major and human resources (i.e., students) was significant in the current Taiwanese university
environment, particularly in the faculty of nursing. Although the current study could not represent
the overall situation in Taiwan and the East Asian region, the significant results from this study may
explore and contribute to an understanding of how these extreme situations [14] happen in the East
Asian region [31].
By listening to the stories and life experiences of the participants, the researcher identified several
elements that impacted their major decisions. The findings of this study discovered that all did not
follow their personal goals and interests when selecting their major (i.e., nursing). The results reflected
that the participants’ behaviors also tended not to follow their own interests in choosing a career, which
goes against a large number of previous findings [7,15,16]. It is worth noting that in most cases in East
Asia, university students are not allowed to switch their major once they have been accepted. In other
words, students are required to complete the major and degree that they submitted as their choice
with their application. Therefore, the contextual and environmental factors that prevailed during
their secondary school period highly influenced their life-long developments and career decisions [50].
A group of participants expressed that nursing was a choice of their parents during the application
period, saying, “I can apply up to six universities and majors . . . But once I admitted with a school
and major . . . I cannot switch . . . but the major application was written by my mother without my
agreement . . . ” (P#5, Male, Interview).
The results of this study supported the idea that youth have their own ways of thinking about
career developments [7,51,52]. However, because the university’s constraints on their university
decisions and their overall contextual factors limited their opportunities, most were unable to exercise
the career pathways that they might have decided on their own [14]. A discussion of the influences on
the career decisions of the participants follows.
3.1.1. The East Asian Perspective on Occupational and Role Expectations
All 42 participants expressed that the East Asian perspectives about occupational and role
expectations influenced their decisions about the major they were studying, their university enrollment,
and their career decisions [53]. In the traditional East Asian perspective, medical practitioners are
considered to be upper-class citizens with a high level of social status [54]. Although more than half of
the participants expressed their desire to become an artist, reporter, chef, journalist, or photographer,
none of them selected the majors associated with those occupations. One participant expressed that
almost all artists and performers in the fine arts could not become famous until their death, saying,
“Although I want to be an artist, I may become a nurse and do some part-time art activities . . . But I
am not sure will I become a nurse become I hate this occupation now . . . ” (P#2, Male, Focus Group).
Another participant (P#4, Female, Interview) believed her hobbies in dancing could not be a long-term
occupation, sharing,
I chose nursing was because I think medical professionals are very smart in our society . . . I really
enjoy the perspective of medical professionals . . . Although I want to become an artist with my wish
and interests . . . both athlet[e]s and dancers can only work in their occupation until the early 30s.
After that, the lucky one[s] can work as [a] coach. The others are living under the poverty line . . . .but
now, I don’t know . . . should I become a nurse? I hate this career . . . . (P#4, Female, Interview)
It is worth noting that not only these two participants, but all 42 participants also expressed the
ideas I hate nursing and I dislike medical professions in this category. Many expressed interests in other
fields but had no chances and opportunities. Although the participants tried to escape from the major
(i.e., nursing) they were not interested, they still needed to complete the degree and training due to the
East Asian perspective and expectation from the society.
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The lack of long-term career development in Taiwan always prohibited youths from joining their
dream professions [55], particularly in the humanities and fine art occupations. A participant (P#24,
Male, Focus Group) shared an idea:
I like[d] botany and plant biology from [a] young age. I wish[ed] I c[ould] become a botanist from 8
years ago . . . [but] the long-term development of [a] botanist is unclear. No one can guarantee jobs
after graduation, as there are more than 3,000 graduates in this field yearly. Also, Taiwanese people
don’t really consider Botanist as a professional. So if I can, I [will] select nursing instead. At least the
general public will consider doctors as upper professionals . . . . (P#24, Male, Focus Group)
It was not surprising to hear that in East Asia, university subject selections were not based on the
students’ own interests and desires for career development [23–34]. For example, the above participants
wished to join botanical biology during her secondary school period. But due to the social context
and social expectation [39], she needed to select the alternative (i.e., nursing) as her sixth choice on
her application. One participant (P#36, Female, Interview) shared about enrolling in a nursing school
instead of an electronic engineering program based on the gender-oriented bias and social expectation
of gender-oriented occupations, saying,
. . . my parents and the society . . . in East Asian countries believe engineers, doctors, pharmacists,
and emergency medical technicians must be males. I love science and engineering . . . I want to become
a medical engineer in the future . . . but I mother told me that in many Taiwanese universities, there
are only a few female students in any of the engineering programmes . . . it is ugly to be the only girl
. . . . (P#36, Female, Interview)
Most described their selection of their university major as having been significantly influenced
by the East Asian perspective, social context, and social expectations [23–34]. More importantly, the
sense of collectivism [4] was highly represented in these groups of individuals. For example, several of
the female participants refused to study one of the STEM subjects because of the social norms and
social expectations of men in these areas. Female individuals, however, were expected to study and
join the workforce in lesser industries, such as nursing, administration, elementary school education,
and social work [56]. Due to the strong East Asian perspective, social context, and social expectation
on selecting an academic major and career, it is worth noting that some young adults might give up on
following their own interests merely on the basis of the enrollment of students of the opposite gender
in a program for which they had prepared for more than four years [19].
3.1.2. Academic Results
Standardized exams and university admission placement tests are widely used in many
countries [57]. In Taiwan, a widely used standardized exam is the General Scholastics Ability
Test (GSAT). Although there are alternative pathways for enrollment, the GSAT is the most common
admission exam for local Taiwanese students. Nearly 30 of the student respondents expressed that their
low GSAT scores prohibited their enrollment in the university of their choice and also their selection of
university subjects. Unlike in the American educational system, with the community college options,
students are allowed to select an undecided major pathway. But Taiwanese students have to select
their university enrollment and major during their final semester of 12th grade in secondary school.
One participant (P#38, Female, Focus Group) expressed,
I wish I c[ould] follow my will to become a medical doctor. But my low score . . . I can only apply for
the nursing program . . . However, I cannot enrol at a community college or vocational college because
there are no ways to build-up to the medical doctor’s programme in the future . . . If I want to study
but not re-take the exam for one more year, the only selection would be nursing . . . But again, I hate
nursing . . . because it is not the same . . . . (P#38, Female, Focus Group)
It is less likely for students to switch their university major once enrolled in many East Asian
contexts due to unbalanced admission requirements and university policies. Unlike universities in
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the United States, students started their general education requirement during the first two-year of
university education. Except for in special circumstances, students can switch and re-design their
university major after the first or the second year of university education. The following participant
(P#10, Male, Interview) shared his negative stories about the switching issue in Taiwan, saying,
Once I studied nursing during my first year at university, I discovered that I don’t like this subject.
However, in order to change my university subject, I have to be [among] the top-rated students for
the purpose of switching. Otherwise, I have to re-apply for the entire GSAT steps again . . . I hate
nursing, I hate it so much . . . But I cannot switch it due to the administrative requirement . . . Also,
the social expectation of my nursing career . . . What can I do . . . . (P#10, Male, Interview)
In addition to their university enrollment and their selection of a major, the participants’ academic
results also limited their selection of university location. Some reported that they were forced by their
parents and teachers to go to an urban university due to their high score of GSAT. One participant
(P#11, Female, Interview) reported,
I was partially willing to study nursing actually if I could stay in my hometown . . . In the southern
part of Taiwan, there is a very good university and the nursing department. The enrolment of this
university is my goal. But I received a high score in my GSAT. Therefore, my mother and school
principal forced me to come to the capital city with a university that I dislike. I don’t like the university,
the social expectation of the university, and how people believed this university should create good
nurses . . . So I hate nursing because of the social expectation . . . . (P#11, Female, Interview)
It is worth noting that this participant (P#11, Female, Interview) was willing to study nursing
if she could stay in her hometown. However, the East Asian perspective, social context, and social
expectation [23–34] about her testing score, university, major, and potential career development
destroyed her career perspective and beliefs. Although she wanted to become a nurse, she will now
suffer due to the stresses and pressures from all different directions of her life.
Almost all described their GSAT scores, regardless of the level, as being a factor in their university
enrollment, the decision about their academic major, and career development. Because the GSAT
score was the most significant element, the decision about university subjects, the location of the
university, and even the ability to switch university subjects after enrollment were not controlled by
the participants. However, more importantly, a large number of participants expressed that based on
their academic results, their parents, teachers, and even school leaders [35] expected them to enroll at
top-tier universities and in a specific academic major. Almost all participants were forced to study in
an academic major based on the recommendations from their parents and school staff. For example,
a participant (P#32, Female, Focus Group) said, “I cannot cho[ose] which school and which location
[where] can I study, I have to listen to my parents and teachers”.
3.1.3. Financial Influence
Everyone experienced the stress of financial factors. Due to the East Asian traditions and cultural
perspectives [34], children are responsible for taking care of their parents and even grandparents after
their university graduation. Although the Taiwanese government does not regulate any policies about
birth control, many contemporary Taiwanese families have fewer than two children.
Nearly two-thirds of the participants expressed that they would be the one who would take care
of their parents and even grandparents after graduation, so they needed to select a career pathway
that would allow them to make a significant amount of money. In fact, such East Asian perspectives
on family engagements and responsibilities highly influenced the decision-making processes of these
participants [31]. One participant (P#33, Male, Focus Group) told the researcher that being a nurse was
almost the only way to take care of his parents and four grandparents after his graduation. In the same
focus-group activity section, another participant (P#35, Female, Focus Group) echoed that situation
with her own, saying,
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In many families, taking care of parents [is] expected. My parents expected me to take care of their
late [years] . . . although I wanted to study music . . . I must study nursing, [in] which [I] can make
money . . . But this must not be my wills . . . I really hate nursing . . . I don’t want to become a nurse
after university . . . I want my life back as an adult after university . . . I did not tell my mother about
this yet . . . But I am sure I will not become a nurse . . . I dislike nursing not matter what . . . . (P#35,
Female, Interview)
Another Participant (P#25, Male, Focus Group) grew up in a rural community in central Taiwan.
He also identified this family expectation and financial difficulties as a villager in the countryside. As
mentioned above, many East Asian elderly were expected to be cared for by their children. Therefore,
as a male child, the participant felt a need to send financial resources to his parents after university
graduation. Consequently, this participant considered nursing as one of the occupations that could
provide financial security, saying,
. . . my parents sent me to university due to financial stress. I wish I c[ould] work in my family-run
farm. But my parents want me to work in an upper social occupation . . . I need to listen . . . Moreover,
my mother is a disabled person . . . I need to take care of her after I finished my university . . . But
I want to continue my study in physical therapy in the future . . . I like the medical profession, but
I surely dislike nursing as my life-long career development . . . I will explore a master’s degree or
another qualification soon . . . . (P#25, Male, Focus Group)
It is worth noting that this participant has a very strong sense in the field of the medical profession.
Although he took nursing as his alternative during his university application period, he will continue
his career development in physical therapy due to these personal goals and financial considerations.
In addition to their concerns about post-graduation financial stress, participants also experienced
pre-graduation financial stress due to their lower-income status. One participant (P#9, Female, Focus
Group) used to plan to study in a culinary arts and bakery programs based on her goals and interests.
However, most of the culinary arts and bakery program required higher tuition fees and supplemental
fees. Because her family could not afford the extra fees, she had to give up her own goals and
enroll in the nursing program. Another participant (P#8, Female, Focus Group) also shared similar
stories, saying,
I was planning to apply for the film major. But the department required [me] to have several expensive
cameras and lenses, a high-quality computer, as well as the extra tuition fees for fine art lectures. I
don’t want to spend all the saving[s] of my family . . . I have to select a university major . . . which I
hate . . . that can make money . . . . (P#8, Female, Focus Group)
In short, the East Asian perspective, social context, and social expectation about the nursing and
medical professions always limited their opportunities and career choices [6,25]. Unlike many studies
conducted in the westernized societies and communities, many Taiwanese nursing students decided
to enroll into one of the nursing programs based the social and cultural expectations [21]. Although
university major and career development should be a selection of individuals, such preferences are not
widely available in eastern societies. Furthermore, securing financial resources for their parents and
elderly always forced them to enter the medical profession due to the stable salary and other financial
considerations [29]. Although registered nurses may earn a reasonable salary for their family, it is
unfair for both registered nurses and patients in this case in Taiwan. Although career mismatching
always happens due to various reasons, this study discovered some significant findings which may
gradually be detrimental to the medical and social health care system [11].
3.2. Influences from the Participants’ Contextual Environment
3.2.1. Parental Recommendations
“I do this degree for my parents” (P#13, Female, Interview). It is worth noting that the perspective
of “I have to do this degree for my parents” was shared 320 times based on the transcripts.
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Young adults and recent secondary school graduates usually do not have significant work and
life experience from which to select a major that may, in turn, be an investment in their long-term
career plans. One potential way to obtain recommendations is from their parents. Due to the ideas of
collectivism, many East Asian people tended to conduct activities and behaviors based on the benefits
of the groups and communities. Without the permissions from family members and group members,
East Asian people usually conduct nothing further because of the ideas of respectfulness.
All advocated the ideas of collectivism with the traditional East Asian perspective [4] due to their
respectfulness towards family members and elders in their cohort [25]. In fact, they consulted with their
parents and even grandparents about university selection, academic major, and career development
before they submitted their university application. One participant (P#20, Female, Interview) recalled
a story about marking her major selections, saying,
My mother asked me to study nursing as both of my parents are medical professionals in the
national-level hospital. Perhaps I am not a good medical profession as I do not have any passion for
my patients. But I have to listen to my parents as they are the one who took care of my life. I have to
be respectful to them as a good child . . . This is traditional of us . . . Although I hate nursing . . . you
don’t know how much I hate nursing and the career development of a registered nurse . . . But I have
to do this degree for my parents . . . . (P#20, Female, Interview)
Another participant (P#28, Female, Interview) also shared a similar situation at the same focus
group activity section, saying,
My father is a doctor, and my mother is a nurse . . . they expected my sister and I [to] become medical
practitioners . . . so, my sister was asked to enrol in a nursing school and so am I . . . my interest and
career goal is to become a news reporter. But what can I do? Can I not listen to my parents? They
spent almost half of their life for two of us . . . I cannot just say no to them . . . I hate nursing . . . But I
am doing this degree for them . . . but for my own interests and goals . . . . (P#28, Female, Interview)
From the above sharing, many participants selected their major and career development based
on their parents’ desires and recommendations instead of their own [29]. A study indicated that
East Asian people tended to listen to their parents and cohort members as recommendations for
their decision. Unlike people in the westernized society, East Asian people advocate the notion of
respectfulness towards their parents, elders, and community members. Therefore, this study also
reflected the practices of the current participants.
In addition to parental recommendations being an extension of the parents’ original occupations,
a large number of participants advocated that they were asked to study a major that their parents
had not been able to achieve during their own youth. In fact, these expectations from parents are not
uncommon in the East Asian perspective [27]. During the last century, most of the East Asian countries
and regions were developing as third-world countries. Therefore, youth and students at that time did
not have chances for university education. Therefore, parents of this generation and even the society
have a higher-level of expectations in the current social context. One participant (P14, Female, Focus
Group) was one of many with this case, saying,
My mother was raised in a low-income family and wished to become a nurse during her childhood . . .
but she couldn’t . . . now, she asked me to complete her dream. But she did not ask me if I want to do
so. As a daughter, I hope I can complete her dream for the purpose of respectfulness . . . however, I can
tell you that I hate nursing . . . I studied this nursing degree for my mother . . . I will not join the
nursing profession afterwards . . . absolutely no . . . . (P14, Female, Focus Group)
Similarly, another participant (P#17, Female, Focus Group) also shared a case of a comparable
situation, saying,
My parents did not go to university during their young age . . . [so they] forced me to go to university
. . . during my early teenage [years], they asked me to [study] medical biology. I have no interest . . .
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but my mother liked this . . . I [studied]. Now, my parents want me to study nursing . . . I enrolled at
my nursing programme now . . . because I want to be a good girl . . . but I am sure that I hate this
nursing subject and I studies this degree for them obviously . . . I will not join this nursing profession
afterwards . . . But I have to study this for my parents . . . . (P#17, Female, Focus Group)
After P#17 shared her experience in a focus-group activity section, another participant (P#18,
Female, Focus Group) echoed her similar case, saying,
I am sure a lot of students selected their major based on some expectations of the East Asian perspectives
. . . I am sure more than half of us [classmates]’ majors were selected by parents or someone at home
. . . at least four women in my dorm room were . . . I am so surprised that four girls [roommates] in
our room were forced to study nursing because of our parents’ decision . . . We won’t join the nursing
profession afterwards as we all studied that for our parents . . . We all understood that we hate nursing
so much . . . . (P#18, Female, Focus Group)
When the researcher asked questions about the interrelationships of financial responsibility,
academic major, and career decision and development, one participant (P#42, Female, Interview)
exclaimed that due to pressure and expectations from her parents,
I absolutely want to become an early childhood teacher . . . but my mother just wanted me to study
nursing in the capital city . . . if I cannot complete the degree, who is going to take care of her late [in]
life? I am just a machine to take care of the elderly. But I have to take care of her, due to the filial piety
. . . this makes me hate nursing so much . . . . (P#42, Female, Interview)
One participant (P#25, Female, Interview) expressed that she had to listen to her parents’ suggestion
to attend medical school instead of the school of agriculture, due to financial considerations. Based on
her life stories, the participant showed a solid awareness of her interests and career goals in the farming
industry. However, her sense of filial piety limited her arguments because her parents’ suggestions
were a higher consideration than her own interests and career goals [31].
In short, all participants advocated that their major selections and career developments were
chosen by their parents due to the East Asian perspective, social context, and social expectation,
particularly parental recommendations and respectfulness [23–34]. The finding from this section was
hardly found in much of the current literature with a westernized perspective. It is worth noting that
all participants always respected their parents instead of their own interests and goals. Although
respectfulness is encouraged, such mismatching may damage the health and social care system.
3.2.2. Teachers’ Recommendations
In addition to the recommendations from parents, teachers also controlled the participants’
decisions about their university enrollment, academic major, and career development. Nearly all
participants revealed that their secondary school principal and homeroom teacher[s] had forced them
to go to a nursing program because their enrollment would increase the reputation of the secondary
school. One participant (P#23, Female, Interview) shared,
My secondary school is located in a rural community . . . I am the first graduate who receive[d] a
first-rated GSAT score . . . [my] school principal asked me to go to the capital city and stud[y] a
bachelor’s degree in nursing science, so the secondary school can promote my name and achievement
in the city hall. I have asked my parents, family member[s], teachers, counsellors, and social workers
about this. All of them advocated the relocation to the capital city and nursing school . . . It seems like
I have no choice . . . but I want to study ocean studies . . . . (P#23, Female, Interview)
Teachers’ recommendations did not influence just a single student’s decision, but a large number
of participants. Questions about teachers’ recommendations were asked during both the individual
and focus-group activity sections, and nearly two-thirds of the participants shared their opinions on
how teachers’ recommendation influenced their decision. Several significant opinions are listed below.
For example, a participant (P#39, Female, Interview) shared negative experience, saying,
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. . . my 12th grade homeroom teacher told me that the shortage of medical doctor[s] would be terminated
within a decade. So I listened and obeyed her opinion and switch[ed] to nursing. This is the worst
recommendation so far in my life . . . I want to be a doctor . . . not a nurse . . . I hate nursing, I like to
be a medical doctor as my career development . . . It looks like I am studying for my teacher . . . I am so
angry and upset . . . . (P#39, Female, Interview)
Another participant (P#22, Female, Interview) also told her lived stories between her teachers and
herself to the focus group participants, saying,
. . . my teacher asked us to fill up the application form in front of her. She assigned us with the
particular subject[s]. If we [did] not listen to her, I think that would be a little bit irresponsible? So I
just listened to her. But this is certainly not my own will . . . So like, I am studying this degree for my
teacher or what? (P#22, Female, Interview)
In short, nearly all participants exhibited filial piety and respectfulness to their teachers and other
school professionals [23–34]. Although some of them argued that their university enrollment and
academic major, and their career decisions, were not their first choice, they felt that as good students
they had to show the required filial piety and respectfulness.
3.2.3. Pressures from Family Members
Besides family and teachers who had daily interactions with the participants, other family
members, such as cousins, uncles, and aunts, also revealed expectations about the participants’
decisions regarding their university enrollment, academic major, and career pathway. Almost all
participants expressed experience in this subtheme. One participant (P#3, Female, Focus Group) shared
that her decisions were forced by her uncle, saying,
. . . my uncle told my mother that he used to work in a hospital and believed the nurses can make a lot
of money. So, he highly recommended [to] my mother . . . [that] I select this direction. My mother and
my uncle sent me the nursing brainwashing messages everyday . . . respectfulness, listening, orders
from the parents . . . I am sure I hate nursing now . . . but I am studying this degree exclusively for
these two people . . . . (P#3, Female, Focus Group)
Another participant (P#1, Female, Focus Group) also added to this theme and said,
. . . my uncle is [in] upper leadership in chained clinics in the capital city. He always convinced my
mother, and I worked for him. So, he called my mother every day and asked me to study nursing . . .
nursing is a subject that I hated . . . But the pressure from my uncle and mother . . . I have to follow
this pathway . . . for them . . . . (P#1, Female, Focus Group)
During the same focus group activity section, Participant (P#29, Focus Group) shared a negative
experience, saying,
I was the only one who was forced by other family members . . . in the Taiwanese society, many people
believe being a doctor or medical practitioner is an excellent occupation. I agreed. But this is not
something that I want to do for my whole life. I always thought I was tricked by my family as well as
the society . . . . (P#29, Focus Group)
In short, many participants expressed negative opinions and experiences about the influence of
family [23–34]. Because East Asian people tend to respect their elders’ recommendations [29], nearly
all participants followed the wills of their family members instead of their own personal interests. It is
worth noting that not only parents but also related family members, had the authority to order the
participant to choose a particular direction for study and career choice.
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3.2.4. Comparison with Other Relatives
Many participants seemed to have had common experiences about how their parents compared
their (i.e., the participants’) university enrollment, major, and even GSAT scores with those of other
children with similar backgrounds. When one of the participants (P#19, Female) was asked how
she had decided to start her undergraduate study in nursing, she said that her parents compared
her GSAT score and university application form with those of other children who were living in the
same neighbourhood. The following remarks made by some of the participants seem to show similar
situations of negative experiences. For example, a participant (P#16, Female, Interview) shared,
My mother asked [about] other people’s academic major selections in the community centre. Afterwards,
she came back and asked me to study that nursing . . . I was very surprised that my career and major
are decided and selected by a group of aunts in the community centre . . . I hate nursing for sure . . .
But as a Taiwanese girl . . . I needed to listen to our cohort and members of my family . . . If I don’t, I
cannot show the respectfulness to the community . . . . (P#16, Female, Interview)
Another participant (P#1, Male, Interview) also shared that his mother brought his application form
to the community centre and asked opinions from other children. Besides sending their information
and report cards to the community centre, some participants told the researcher their parents had even
brought all their family members and relatives to their home for discussion. One participant (P#23,
Female) shared her experience, saying,
During the application period, my parents called everyone to my home for suggestions and discussions.
My elder cousins provided more than 20 suggestions. My parents always compare[d] my scores,
university enrolment, and major intentions to everyone . . . they compared my scores and major . . .
my score was not excellent. Some of them even laughed . . . after they laughed, I still had to follow my
mother’s decision . . . . (P#1, Male, Interview)
Another participant (P#26, Female, Interview) shared a similar situation, saying,
My GSAT score was high enough to apply [for] most of the appropriate majors. I would like to go to a
university in the southern part of Taiwan, as I wanted to escape from my family . . . but my parents
wanted me to study near them. So I stayed . . . my parents wanted me to study medicine. Even if
I want to study nursing, I have to follow their wills . . . because they are my parents . . . . (P#26,
Female, Interview)
Last but not least, the cohort and community-based collectivism always influenced how East
Asian people behave. In this case, although the participants have their own goals and interests for
major and career development, they did not have many choices due to the perspective of collectivism
and respectfulness from their elders, family members, and members in their community. The results
of this study outlined the relationship between the East Asian perspective, social context, and social
expectation. The researcher used nursing students as a sample to explore and discover how this
relationship exists in contemporary society. Without a doubt, many behaviors, ideas and perspectives
were influenced by this relationship [23–34].
Attention should be paid to the directives given by the parents and family members. Although
filial piety is a traditional aspect of the East Asian culture that may not change in the short term in
Taiwan, the opinions and expressions of youth should be respected [36]. It is important to note that
individuals’ academic and career interests and goals significantly influence their career pathways and
career development [58,59]. Parents and family members should avoid ordering their children to
base their decisions about university enrollment and university subject selections on the desires of
their elders. One participant (P#41, Female, Interview) indicated that playing a musical instrument as
an academic major was her desire because that hobby was developed based on the decisions of her
parents. However, she had no choices due to her parents’ decision and application. Therefore, parents
should also learn that they need to release more authority to their children and that the children should
be taught career development navigation, such as vocational skills training [60].
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4. Conclusions
To the best of the knowledge, this is one of the very first nursing studies that is based on the
approach of the relationship between an East Asian perspective, social context, and social expectation for
East Asian university students’ decision-making about their major selections and career developments.
In some other countries, in which individuals do not have the significant sense of filial piety and
obedience toward their parents and elders that East Asians do, individuals may follow their own
interests and career goals for university enrollment and selection of their academic major, particularly
in the field of nursing education [1,7,16].
In addition to the East Asian educational systems and structures that exist at the macro-level,
at the micro-level filial piety and family negotiation continue to play a vital role for young adults in
their decision-making about university enrollment, academic majors, and career progression, and that
role could influence their long-term career investment and development [23–34]. Based on the data
and experiences shared by this study’s 42 participants, all students indicated that their decisions and
intentions were solid but were made unwillingly. However, due to their sense of filial piety, almost
all of them had tended to listen to and obey suggestions or orders from their parents, teachers, and
elders [35].
Some readers may argue that parents accept opinions from the youth in contemporary society.
However, because this study was conducted recently in Taiwan with several dozen young adults, it
seems clear that their sense of filial piety in the decision-making process is not likely to change in the
short run. In general, secondary school graduates are usually under the age of 18 years old. Therefore,
their university applications and related forms must be signed by parents or guardians. Although
their sense of filial piety would not change even if the students had reached the age of 18 years old,
young university students in their early adulthood should have greater authority to decide their own
career pathways. The study’s findings indicate that some young adults choose to avoid the dictates of
filial piety and instead pursue their own interests and career goals. For those interviewed here, the
pursuit of their own interests and career goals combined with those directed by filial piety sometimes
occurred [20,35–37]. For example, they may have pursued a double university subject major and minor
study, to also satisfy their own desires.
4.1. Limitations
Every research study has its limitations. Two limitations have been found in this study. First,
this study was a qualitative research study with 42 traditional-age nursing students. However, as
mentioned before, nursing education and career development are famous career selections for many
university students and second-career changers. Therefore, future research may expand the population
to non-traditional age students, second-career changers, returning students, and adult students.
4.2. Implementations
In recent decades, some vocational higher education institutions have created vocation-oriented
undergraduate degree programs for students who want to develop hands-on skills for their career
pathways [61]. In addition to vocational undergraduate degree programs, some educational systems
also allow individuals to take their first and second year of university education with a university
subject as undecided. Both of those educational elements are significant blueprints for reforming
Taiwanese and even all East Asian higher education institutions and universities, with the goal of
expanding the current curriculum and policies for students with non-traditional backgrounds.
Instead of changing the sense of filial piety, the universities, departments of education, and related
agencies could reform specific policies in order to avoid putting limitations on young adults. As
discussed above, some participants expressed that the university policy did not allow them to switch
their university subject. However, recent graduates of secondary school and young adults usually
do not have enough life experience to choose appropriate career pathways during their late teenage
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years. Thousands of university graduates do not participate in the industry or subject area in which
they received their undergraduate degree. As a result, if universities would allow enrolled students to
switch their academic major after their registration and enrollment, that potentially could increase the
graduation rate and interest levels of students and contribute to their learning and enjoyment. It is
also worth noting that the relevant agencies should discuss creating an undecided academic major for
students who encounter difficulty deciding on a specific major.
Parents also can learn skills and techniques for sharing short-term, middle-term, and long-term
career goals and academic interests with their children, while providing the children with the
appropriate rewards, appreciation, encouragement, support, and involvement. In addition, parents
can learn the significance of helping their children explore and discover their own academic interests
and career goals, by bringing them on field trips to university campuses and organizations, introducing
them to various cultural backgrounds and diversities, and increasing their understanding of particular
subject matters. By conducting these parenting steps, the parents can help their children to exercise
filial piety by a show of respectfulness toward their parents, while at the same time making their own
decisions about university enrollment, university subject selection, and career development.
Funding: This research was funded by Woosong University Academic Research Funding 2020.
Conflicts of Interest: The authors declare no conflict of interest.

Appendix A
Interview Protocol Questions: The First Interview
(1)
(2)
(3)
(4)
(5)
(6)

Why do you want to study nursing as your bachelor’s degree major? Please tell me more.
Do you enjoy your major? Why or why not?
How did you select your university major during secondary school?
If you can select it again, would you select nursing as your major?
How would you think filial piety for your university major selection and other related behaviors?
Further questions will be asked as follow-up questions.

Appendix B
Interview Protocol Questions: The Second Interview
(1)
(2)
(3)
(4)
(5)
(6)

Let’s think about the biggest reasons why would you select nursing as your major?
Without this reason, would you select nursing again?
Who select this major (i.e., nursing)? Yourself, families, friends, peers influence, parents etc.?
Would other people influence your major selection/career development/university choice etc.?
Would you think filial piety take some positions in the selection process?
Further questions will be asked as follow-up questions.
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Abstract: Currently, teaching in higher education is being heavily developed by learning management
systems that record the learning behaviour of both students and teachers. The use of learning
management systems that include project-based learning and hypermedia resources increases safer
learning, and it is proven to be effective in degrees such as nursing. In this study, we worked with
120 students in the third year of nursing degree. Two types of blended learning were applied (more
interaction in learning management systems with hypermedia resources vs. none). Supervised
learning techniques were applied: linear regression and K-means clustering. The results indicated
that the type of blended learning in use predicted 40.4% of student learning outcomes. It also
predicted 71.19% of the effective learning behaviors of students in learning management systems.
It therefore appears that blended learning applied in Learning Management System (LMS) with
hypermedia resources favors greater achievement of effective learning. Likewise, with this type of
Blended Learning (BL) a larger number of students were found to belong to the intermediate cluster,
suggesting that this environment strengthens better results in a larger number of students. Blended
learning with hypermedia resources and project-based learning increase students´ learning outcomes
and interaction in learning management systems. Future research will be aimed at verifying these
results in other nursing degree courses.
Keywords: learning management system; higher education; nursing; data mining

1. Introduction
In approximately the last decade there has been a marked interest in investigating ways of
teaching other than traditional face-to-face. The incorporation of technological resources such as virtual
platforms and hypermedia resources, combined with other innovative, methodological techniques
such as project-based or problem-based learning, have revolutionized the teaching–learning process.
The aim is to teach in the most efficient way possible and to make the most of resources while ensuring
sustainability. These technological and methodological resources have been applied to different
disciplines, especially in the field of health sciences (medicine, pharmacy, psychology, veterinary,
etc.). However, in recent years these resources have been incorporated into nursing studies. Next, an
approach will be made for the most relevant concepts of teaching in a virtual platform, which has been
called blended teaching, as well as the implementation of methodological resources for project-based
learning. Likewise, special importance will be given to its application for the formation of future
nursing programs by analyzing the pros and cons of this form of teaching and learning in the society
of the 21st century. For this reason, the most relevant concepts of these new forms of teaching and their
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specific application to the nursing degree will be dealt with below. The final objective of this work is to
study the effectiveness of different blended learning environments in the teaching of future nurses.
Twenty-first century society requires students and graduates to develop a series of skills related
to two important leitmotifs: collaborative work and operation of information and communications
technology (ICT). It is increasingly necessary to possess effective and rapid problem-solving skills
and to develop digital competences [1]. The use of learning management systems (LMS) is, therefore,
a reference in instructional practice, especially in higher education, as is the implementation of
collaborative work in these methodological settings for the resolution of tasks and problems. A good
example might be the use of project-based learning (PBL) methodology [2]. Recent investigations have
confirmed that if such a methodology is accompanied by the use of hypermedia resources (e.g., flipped
learning experiences, quizzes, use of wikis, on-line glossaries, etc.), then acquisition of deep learning is
strengthened in students [3]. Deep learning is a concept developed in the framework of the taxonomy
of Bloom [4]. It corresponds to the highest level of learning competences (comprehending, analyzing,
summarizing, and evaluating their own learning). One of the currents of thought in LMS learning
environments suggests that learning in these environments implies deeper learning from the point of
view of cognitive and metacognitive complexity, as these facilitate self-regulated learning (SRL) and
meaningful learning [5].
Likewise, LMS permit a more precise analysis of interactions which are logged in records (or logs).
The logs represent units of information and registration that stores precise data on the frequency of
user interactions and their duration [6]. LMS also facilitates the inclusion of hypermedia resources [7].
The use of these resources is especially relevant in health science degrees (nursing, medicine, pharmacy,
etc.) since it implements practical assumptions in the work, which has been proven to reduce errors in
the workplace [8].
There are various stages in this instruction process that will facilitate or inhibit the efficiency and
depth of the learning process. One of them is the design of learning tasks in LMS [9,10]. Another
essential element is that the teacher plans for process-oriented feedback [11].
1.1. Teaching through Learning Management Systems
The teacher has to reflect, among other points, on the following points: (1) the aims of the
subject module, (2) to whom it is addressed, (3) what previous knowledge is required for a successful
approach to the subject matter, (4) the type of learning tasks that facilitate content acquisition, (5) the
metacognitive skills of the students prior to the instruction, (6) the cognitive and the metacognitive
skills in each task needed for its effective solution, and (7) when and where the teaching–learning
process will be developed. Likewise, the teacher has to plan follow-up with both the individual student
and the group behavior on the platform. As has been argued, solving problems in a collaborative
way is one of the most demanding skills in 21st century society. These types of competences are
key references in educational and technological areas and for entry into employment. Collaborative
work facilitates the construction of deep and effective learning in the students [10]. A scheme for the
preparation of pedagogic design in the LMS may be seen in Table 1.
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Table 1. Preliminary elements to take into account for the design of learning activities.
Questions for
Activities Design

Subject Module Design (Teacher)

Aspects to Evaluate (Teacher and
Students)

What

What is the object of the learning process?
What competences are to be developed in
the students?

Learning goals.
Design of Knowledge.

How

Design of learning tasks.

Test its effectiveness for the achievement
of the proposed learning aims

Who

To whom is it directed? Gain knowledge
of the characteristics of the students.

In the students
- Prior knowledge of the learning material.
- Metacognitive skills that the teacher
employs.

When and Where

Chronogram of timing of the tasks and
the moments and spaces in which they
will take place.

Behavior of (individual and group)
learners on the platform.

Teacher
Gradual sequencing of the difficulty of the
learning tasks.
3 Planning of process-oriented feedback
in each of the learning experiences.
3 Evaluation of student behavior in the
various activities that have been designed
and in (individual and group) teacher
feedback through the platform.

Nevertheless, computational techniques are required to conduct a conclusive analysis of student
behavior in LMS. As previously mentioned, at present a broad percentage of learning is done in virtual
environments, in what is called blended learning teaching. A lot of data can be recorded by LMS and
accessed through logs. However, educational data mining (EDM) [12,13] is needed to study them
precisely. Machine learning techniques can be applied to EDM. Subsequently, possible applications of
those techniques will be presented in the analysis of learning data in LMS environments.
1.2. Application of Artificial Intelligence Techniques to Analyze the Teaching and Learning Process
Development of the internet and information and communications technology (ICT) has expanded
learner access to information, and they have changed the way that information is taught and the way
it is learned [14]. A learning management system (LMS) is an interactive learning environment that
facilitates both teaching and learning. In addition, these software environments record all the actions
performed by the teacher and by the students, under individual and group headings. However, those
logs store a lot of data and learning analytics have to be used in order to study them in a flexible and
accurate manner. These techniques can be simple, such as the ones usually found in LMS (descriptive
statistics). However, more complex analytical techniques can be used, such as machine learning
techniques (a subset of artificial intelligence). The latter are analogous to the computational thought of
the human brain and operate with what is known as artificial intelligence. Machine learning techniques
of classification and clustering [15] are among the most widely applied techniques for data analysis in
educational environments. The use of these techniques for the analysis of both student and teacher
behaviors will provide the teacher and those responsible for educational institutions with ideas to
introduce improvements into the learning environment [11].
In brief, machine learning techniques are used, as these techniques are currently considered
to provide the researcher with more data in the field of cognitive psychology and learning than
traditional statistical techniques [16,17]. In particular, machine learning techniques permit personalized
learning and provide individualized information on the development of student learning. Prediction
techniques facilitate early detection of at-risk students and, therefore, personalized [18] help from the
teacher [19,20]. Machine learning techniques also provide information on the effects of predicting the
independent variable over each of the dependent variables in percent effects [21].
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1.3. Design of the Blended-Learning Space in Nursing Instruction
Blended teaching, increasingly present in educational scenarios, is done through a blend of
face-to-face (F2F) and virtual learning on LMS, known as blended learning. However, there is no
generalized agreement on the taxonomy of blended learning [22]. Nevertheless, its differences with
blended learning are accepted; in the blended learning environment, the student completes 80% with
LMS and 20% is F2F, hereafter referred to as Blended Learning type 1. In contrast, blended learning
(80% interaction in the LMS) is a space where feedback is done 80% of the time through F2F and 20%
through LMS [18,23], hereafter referred to as Blended Learning type 2. Recent investigations have
found that the replacement blended environment accompanied by the use of active methodologies
(e.g., PBL, use of hypermedia resources, flipped learning experiences, and quizzes, or all at once)
improved the learning results of students [3,24]. These achievements are especially significant in
university environments [25,26] because future graduates will have to develop collaborative work
skills, problem-solving independence, and the use of new technologies. These skills are essential for
good development of entrepreneurship.
Along these lines, recent studies have shown that [27] an educational intervention that applies
blended learning methodology can easily be added into nursing curricula. This type of learning
enhances learning in this field. Recent systematic research indicated that blended learning together
with PBL is a methodology that ensures effective learning among nursing students [28]. This type of
paradigm is more effective than traditional teaching such as face to face. The reasons are that students
need to develop the knowledge and skills necessary in clinical practice. Several studies recommend
nursing teachers to use multifaceted techniques (blended learning, learning based in projects, etc.)
to promote effective learning beyond face-to-face teaching [29]. While these studies highlight the
need to train teachers in these techniques [28], the main reason is that, traditionally, teaching has been
done face to face, and an organized transfer towards the use of these methodological resources is
needed. A recent systematic review showed that, since 2018, there has been a growing interest in the
implementation of these experiences in nursing studies. However, an increase in these experiences
and more research in this discipline of knowledge are needed [30].
Moreover, blended learning environments permit an evaluation of the whole teaching–learning
process in a systematic and simple way. Thus, the suggestion is that there are different variables
that influence successful learning in this line of investigation into e-evaluation models, especially
the learning strategies employed by the students themselves [31,32], the environment in which the
learning takes place [33], the teaching design that the teacher brings to the class [30], and the behavioral
learning of the students in the LMS [23]. The prediction interval of these variables is situated around
56%-61% [34].
1.4. Extraction and Analysis of Information on the Teaching–Learning Process Recorded in LMS
As we have mentioned earlier, development of the teaching through LMS will facilitate the student
in learning recording and follow-up behaviours [35]. Many of these learning managers use supervised
machine learning techniques, techniques such as multiple regression analysis (MRA), neural network,
and SVM. Those techniques help with the detection and subsequent prediction of successful and risk
behaviours. Behaviours of the students in LMS that have been related to successful learning are, among
others [23]:
•
•
•
•
•
•
•

the time that is used in carrying out the tasks;
student time expended on studying theoretical content;
the results in the self-evaluation test (quiz efforts);
the quality of forum discussions (type and length of message);
time employed in analysing the feedback given by the teacher;
the number and type of messages sent;
the frequency of access to LMS;
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•
•
•

contribution to content creation;
files opened; and
delivery time of the activities.

Therefore, the frequency and systematicness of student interactions and their interactions with
LMS are directly related to effective learning [36]. Along these lines, recent investigations [23] have
revealed differences in predicting learning results in relation to the variable “teaching methodology”
(understood in terms of the pedagogic structure of the teaching, the evaluation procedures, and
feedback). The type of activities and the evaluation tests (quizzes, tests, projects, presentations . . . ) are
understood to determine the effectiveness of behavioural learning logged on the LMS.
As previously mentioned, application of machine learning techniques to study the logs will
allow the teachers to analyze the behavioural learning of their students and to detect at-risk students.
In these cases, early intervention will presumably improve student learning responses. Recent studies
have confirmed [17,35] that following up with student behavioural learning in the LMS facilitates the
identification of at-risk students with an explained variance of 67.2%.
In summary, the use of machine learning techniques will permit the study of behavioral learning
of both students and teachers on the platform, which will facilitate the application of prediction
techniques to the learning results [37]. Reviewing the investigations presented earlier, we consider
it important to study the behavior of PBL in the LMS. As has been indicated, there are few studies
in that field, and more information is needed that will help to improve teaching practices in these
environments [38]. Project work and personalization of learning in LMS have been proven to have
significant effects on the quality of learning. Particular relevance has been in Health Science degrees,
such as nursing or medicine, etc., since it facilitates work on clinical cases in a collaborative way and
optimizes the results applied to real learning contexts [39].
This research study was performed to analyze data of students’ online and face-to-face (F2F)
activity in a blended nursing learning course. We applied two types of blended learning: Blended
Learning type 1 [in which the interaction between the teacher and students is 80% in the LMS and 20%
Face to Face (F2F)] and Blended Learning type 2 [in which the interaction between the teacher and
students is 20% in the LMS and 80% Face to Face (F2F)].
In light of the above, the hypotheses in this study were the following:
H 1: The types of blended learning (Blended Learning type 1 vs. Blended Learning type 2) used
will predict student learning outcomes;
H 2: The types of blended learning (Blended Learning type 1 vs. Blended Learning type 2) used
will predict the learning behaviours logged on the LMS; and
H 3: The type of clusters will be different for each type of blended learning used (Blended Learning
type 1 vs. Blended Learning type 2)
2. Materials and Methods
2.1. Design
A quasi-experimental post-treatment design with an equal control group (in terms of metacognitive
skill) was used. Likewise, learning outcomes (learning outcomes in the development of project-based
learning; learning outcomes in exhibition of project-based learning; learning outcomes in the test; and
learning outcomes total) and behavioral learning in the LMS were the dependent variables (access to
complementary information; Access to guidance to prepare PBL; Access to theoretical information;
Access to teacher feedback; and mean visits per day).
2.2. Participants
A sample of 120 university students was assembled following the third year of their nursery
degree in Spain (the degree has four years) during one semester (9 weeks): 63 followed the Blended
Learning type 1 methodology and 57 followed the Blended Learning type 2 methodology (see Table 2).
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The students were assigned to each blended learning group (Blended Learning type 1 vs. Blended
Learning type 2) by means of convenience sampling. The work was developed in the subject of
“Quality management methodology of nursing services.”
Table 2. Group assignment and descriptive statistics for age, a n = 60. b n = 62.
Men

Groups
Experimental Group, Blended Learning type 1
Control Group, Blended Learning type 2 (b n)

(a n)

Women

n

Mage

SDage

n

Mage

SDage

7
9

23.29
24.67

2.56
4.12

56
48

22.30
23.83

2.13
5.13

Note. Mage = Mean Age; SDage = Standard Deviation.

2.3. Instruments
a. LMS UBUVirtual version 3.1. A Moodle-based learning management system (LMS) was used
that began with a constructivist approach and was developed through a modular system. It is a
personalized Moodle-based LMS. An LMS is a modular learning environment that permits interaction
and feedback between teacher and students, in many cases in real time, and in addition it facilitates
the process of automated feedback.
b. The (ACRAr) Scales of Learning Strategies by Román & Poggioli [40]. This widely tested
instrument identifies 32 strategies at different points in the information processing cycle. The reliability
indicators on the scale were between α = 0.75 to α = 0.90 and the indicators of content validity were
between r = 0.85 and r = 0.88. The subscale of metacognitive skills was applied in this study; this
scale incorporated 17 strategies about the use of metacognitive skills into the problem solving tasks.
A reliability index of α = 0.80 was obtained in this study; the reliability indicator on this subscale was
α = 0.90 and the indicator of validity was r = 0.88.
c. Student learning results: the results were recorded in the different evaluation procedures. (1)
Multiple-choice tests on the theoretical contents of the subject (test) were assigned a weight of 30%
of the final grade. The test had 10 multiple-choice questions (four possible answers) with only one
correct response. As well, five questionnaire-type quizzes were administered, one for each thematic
unit. Cronbach´s Alpha reliability of the test was α = 81. (2) Development of PBL, with a weight of
25%, was measured with a rubric, which can be seen in Supplemental Material Table S1. (3) Likewise,
the exhibition of the PBL, with a weight of 20%, was also measured with a rubric and can be seen in
Supplemental Material Table S2. In the final mark, Cronbach´s Alpha reliability of PBL was α = 62.
This result is lower because there was less dispersion among the scores in this type of evaluation test.
Since the performance of the groups was quite uniform, this aspect can be checked in the results section
and it is in accordance with the philosophy of PBL. Finally, the learning outcomes total covered the
weighted scores of all the results (over 10 points). 4) The students solved five practices, and this part
was 25% of the final grade. However, in this part all students had the highest qualification since the
teacher reviewed the practices continuously, and if they were not correct the teacher ordered them to
be repeated. Therefore, because it is not discriminate it has not been included in the analysis. Examples
of the PBLs developed can be found at this link https://riubu.ubu.es/handle/10259/3753/discover.
2.4. Procedure
Convenience sampling was followed for the choice of the sample. This was due to the possibility
of working with this methodology by a specialist teacher who attended to both groups, and in this
way the “type of teacher” effect was avoided. Before the instructional intervention, the two groups
(Blended Learning type 1 vs. Blended Learning type 2) were scored on the metacognitive skills
Scale of ACRAr [40], with the aim of establishing the similarities between both groups in terms of
metacognitive skills.
As stated in the introduction, Blended Learning type 1 was applied to the experimental group,
a learning environment in which the interactions between teacher and student were 20% F2F and 80%
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LMS. Likewise, Blended Learning type 2 was applied to the control group, a learning environment in
which the interactions between teacher and students were 20% LMS and 80% F2F. In the experimental
Group, hypermedia resources were used such as videos, and feedback was through the LMS. In contrast,
classroom interactions between teacher and students and feedback in the control group were all F2F. In
both groups, PBL methodology was followed. The difference, as has been pointed out, consisted of
the type of blended learning in use (Blended Learning type 1 vs. Blended Learning type 2). Project
development was done in both (the control and the experimental) groups in a collaborative way.
The project work was completed in small groups of students of between 2 and 5 members.
2.5. Data Analysis
The following statistical analyses were applied: (1) Analysis of asymmetry and kurtosis; (2)
analysis of the variance of a fixed-effect factor (ANOVA); (3) multiple regression analysis (MRA)
[appropriate Tolerance (T) values were considered close to one and, with respect to the variance
inflation factor, the values were between 1–10]; (4) cluster analysis. Package for the Social Sciences
(SPSS) v.24 was used to perform the different analyses [41]. Likewise, the Goodness-of-fit indices were
measured by structural equation modeling (SEM) and was used to study the settings of the machine
learning technique to predict the learning results. The calculations were performed with the Statistical
Package for the Social Sciences (SPSS) AMOS v.24 [42]. (5) Finally, to visualize the results in a cluster
analysis, RapidMiner Studio software [43] was used.
2.6. Ethical Considerations
The research project was approved by the Ethics Committee of the University of Burgos. Previously,
at the start of the project, the students were informed of the objectives, and their participation was at
all times on a voluntary basis. Likewise, informed consent of each participant was recorded in writing.
3. Results
3.1. Previous Statistical Normalcy Analysis in the Sample
Before starting the research, the indicators of normality were studied. The results obtained from
earlier statistical analyses with regard to the normality of the sample are presented below (values
higher than |2.00| indicate extreme asymmetry, the lowest values indicate normality, and the values of
between |8.00| and |20.00| suggest extreme kurtosis [44]). The results of metacognitive skills on the
ACRAr subscale in both groups were acceptable for both indicators (see Table 3). Therefore, parametric
statistics were used. Descriptive statistics are also shown in Tables A1 and A2 (see Appendix A).
Table 3. Indicators of asymmetry and kurtosis in the experimental group and control group.
Blended Learning Type 1 (Experimental Group)

Blended Learning Type 2 (Control Group)

M

SD

A

ASE

K

SEK

M

SD

A

AES

K

SEK

80

23.85

−0.464

0.441

−0.973

0.858

75

28.75

−0.333

0.306

−0.957

0.604

Note. M = Mean Age; SD = Standard Deviation; A = Asymmetry; K = Kurtosis; ASE = Asymmetry Standard Error;
SEK = Kurtosis Standard Error.

3.2. Previous Statistical Analysis of Homogeneity between the Groups before the Intervention
Significant differences between both groups (experimental and control) in their use of metacognitive
strategies were anlayzed before application of the different types of blended learning (Type 1 vs.
Type 2). To do so, a single-factor ANOVA with fixed-effects was performed (blended learning type) on
the results. No significant differences were found between both, so they can be considered similar
groups (F1 , 119 = 0.276; p = 0.601; η2 = 0.002) in the ACRAr subscale of metacognitive skills.
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Similarly, in order to study which type of supervised learning technique would be the most
appropriate, the Goodness-of-fit indices were measured in the structural equation modeling (SEM)
that was used to study the settings of the machine learning technique to predict the learning results.
The calculations were performed with the Statistical Package for the Social Sciences (SPSS) AMOS
v.24, as may be seen in Table 4, and no dependent relations between the observed values and the
different prediction methods (LR, DT, RBFN, and kNN) were found for any of the four prediction
models. Among these possibilities, the following were applied in the MRA.
Table 4. Goodness-of-fit indices.
Goodness of Fit Index

LR

RBFN

kNN

df

5

5

5

χ2
RAMSEA
RAMSEA interval
SRMR
TLI
CFI
AIC
ECVI
ECVI interval (90%)

174.121 (p = 0.000)
0.769
0.722–0.817
0.1602
0.000
0.000
730.199
6.085
5.382–6.849

98.279 (p = 00.00)
0.616
0.568–0.664
0.1086
0.000
0.000
474.186
3.956
3.960–4.574

106.532(p = 0.00)
0.683
0.636–0.732
0.1152
0.000
0.000
580.261
4.836
4.214–5.518

Accepted Value
p > 0.05 α = 0.05
>0.05–0.08
>0.05–0.08
0.85–0.90<
0.95–0.97<
The lowest value
The lowest value
The lowest value

Note. df = degrees of liberty; χ2 = Chi squared; LR = Linear Regression; DT = Decision Trees; RBFN = Radial basis
function network; kNN = k-Nearest Neighbor classification; NFI = normed-fit-index; RMSEA = Root-Mean-Square
Error of Approximation; SRMR = Standardized Root-Mean-Square Residual; TLI = Tucker–Lewis index; CFI =
comparative fit index; AIC = Akaike Information criterion; ECVI = parsimony index.

3.3. Hypothesis 1.
MRA was performed to study the predictive value of the variable blended learning type applied to
the student learning outcomes. An R2 = 0.404 was found, which indicates that this variable explained
40.04% of the variance in the learning results. The Tolerance (T) values were within an interval of 0.106
and 0.336 and the Variance Inflation Factor (VIF) between 3.491 and 9.45, so none of the variables had
to be removed. Likewise, the highest partial correlation was found in the Learning Outcomes Total
(r = 0.586; p = 0.000), see Table A3.
3.4. Hypothesis 2.
MRA yielded a figure of R2 = 0.719 in the study of the predictive value of blended learning applied
to student behaviors on the platform. This figure indicated that the blended learning type in use
explained 71.19% of the variance in the learning behaviors of students on the platform. The Tolerance
(T) values were situated within an interval between 0.136 and 0.539 and the Variance Inflation Factor
(VIF) between 1.472 and 7.346, so that no variable had to be removed. The highest partial correlation
was found in Access to Teacher Feedback (r = 0.448), see Table A4.
3.5. Hypothesis 3.
A k-means clustering technique was applied in each type of blended learning in use (Blended
Learning type 1 vs. Blended Learning type 2), as seen in Table 5. Three clusters are shown in Table 5
that were found in the two types of blended learning (Cluster 1, Sufficient; Cluster 2, Intermediary;
and Cluster 3, Excellent. The classification of Cluster type was according to the maximum possible
value in each learning outcome and number of accesses obtained). Higher values for performance
were found in the Blended Learning type 1 rather than the Blended Learning type 2 in all three clusters,
specifically in Learning Outcomes Total. Likewise, with regard to the learning behaviors developed
by students in the type of blended learning in use (Blended Learning type 1 vs. Blended Learning
type 2), as may be seen in Table 5, a higher number of log-ons to the platform in the Blended Learning
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type 1 rather than the Blended Learning type 2 environment were found, except for student queries on
theoretical information provided by the teacher (see Table 6).
Table 5. Centers of final clusters for the learning results variable in Blended Learning type 1 and type 2,
Blended Learning type 1: a n = 1; b n = 45; c n = 17; Blended Learning type 2: A lost value is observed. a n
= 9; b n = 30; c n = 18
Maximum

Cluster 1
Sufficient

Cluster 2
Intermediary

Cluster 3
Excellent

2.50
2.00
3.00
10

1.75
1.00
2.30
7.00

2.00
1.62
2.24
8.62

2.34
1.80
2.50
9.26

2.50
2.00
3.00
10

1.88
1.50
1.70
6.08

2.09
1.59
1.82
8.00

2.32
1.87
2.39
9.08

Blended Learning type 1
Learning outcomes in PBLD
Learning outcomes in PBLE
Learning outcomes in test
Learning outcomes Total
Blended Learning type 2
Learning outcomes in PBLD
Learning outcomes in PBLE
Learning outcomes in test
Learning outcomes Total

Note. PBLD = Project-Based Learning Development; PBLE = Project-Based Learning Exhibition.

Table 6. Centers of final clusters and the variable behavioral learning on the LMS in Blended Learning
type 1 and type 2. Blended Learning type 1: a lost value is observed. a n = 31; b n = 27; c n = 5; Blended
Learning type 2: Two lost values were observed. a n = 36; b n = 16; c n = 6.
Interval

Cluster 1
Sufficient

Cluster 2
Intermediate

Cluster 3
Excellent

0–14
0–6
0–14
0–158
0–7

9
10
12
69
2.48

14
9
18
103
3.40

14
6
14
158
4.51

0–7
0–5
0–14
0–66
0–2

4
3
12
5
0.84

6
5
18
30
1.30

7
5
14
66
1.93

Blended Learning type 1
Access to Complementary Information
Access to guidance to prepare PBL
Access to Theoretical Information
Access to Teacher Feedback
Mean Visits per day
Blended Learning type 2
Access to Complementary Information
Access to guidance to prepare PBL
Access to Theoretical Information
Access to Teacher Feedback
Mean Visits per day

Note; PBL = Project-Based Learning Development.

Figure 1 shows the scores in the two groups: experimental group (red color) and control group
(blue color). As can be seen, there was a greater homogeneity of higher scores in the experimental
group for different types of Learning outcomes. Similarly, Figure 2 points to the distributions of LMS
behavioral learning scores in different resources.
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4. Discussion

4. Discussion
In the blended learning environments, the type of teaching design appears to be a predictive
factor in both the learning results and the learning behaviors that the students develop in the LMS.
In the blended learning environments, the type of teaching design appears to be a predictive
blended learning with 80% of interactions in LMS appeared to be more effective, both with respect to
factor in both the learning results and the learning behaviors that the students develop in the LMS.
the learning results of the students and the effectiveness of the learning behaviors that they develop.
blended learning with 80% of interactions in LMS appeared to be more effective, both with respect to
This type of pedagogic design includes the use of hypermedia resources that strengthen teacher
the learning results of the students and the effectiveness of the learning behaviors that they develop.
feedback in real time, which furthers the development of SRL strategies [24,35]. This aspect is of special
This type of pedagogic design includes the use of hypermedia resources that strengthen teacher
relevance for teachers in nursing higher education, and the implicit message is that they would be
feedback in real time, which furthers the development of SRL strategies [24,35]. This aspect is of
well advised to design their materials for use in a blended learning environment [27–30], as those
special relevance for teachers in nursing higher education, and the implicit message is that they
environments appear to have increased the effectiveness of active methodologies, especially PBL with
would be well advised to design their materials for use in a blended learning environment [27–30],
hypermedia resources in LMS [38]. In addition, Blended Learning type 1 (80% the interaction in the
as those environments appear to have increased the effectiveness of active methodologies, especially
LMS) strengthens students’ use of learning-based projects that have been considered more effective in
PBL with hypermedia resources in LMS [38]. In addition, Blended Learning type 1 (80% the
the LMS [2,23]. These behaviors range from access to feedback given by the teacher to tasks carried
interaction in the LMS) strengthens students’ use of learning‐based projects that have been
out by the student or the collaborative groups and the average number of visits per day [23]. All of
considered more effective in the LMS [2,23]. These behaviors range from access to feedback given by
this indicates that the Blended Learning type 1 design increases the interaction of the student in the
the teacher to tasks carried out by the student or the collaborative groups and the average number of
LMS and that interaction also facilitates student access to feedback from the teacher, as the LMS
visits per day [23]. All of this indicates that the Blended Learning type 1 design increases the
can be consulted as many times as necessary when learning, an aspect that is less feasible with F2F
interaction of the student in the LMS and that interaction also facilitates student access to feedback
instruction [9,10,18]. In this way, the teachers can structure their help and prepare specific materials
from the teacher, as the LMS can be consulted as many times as necessary when learning, an aspect
for each group.
that is less feasible with F2F instruction [9,10,18]. In this way, the teachers can structure their help
In addition, machine learning techniques have been used in this study, in view of their effective
and prepare specific materials for each group.
use with what is known as data mining [13,18,36]. In particular, supervised and unsupervised machine
In addition, machine learning techniques have been used in this study, in view of their effective
learning techniques have been used (linear regression and clustering K-means methods, respectively).
use with what is known as data mining [13,18,36]. In particular, supervised and unsupervised
Prediction and clustering studies, among others, can be conducted with these techniques, which
machine learning techniques have been used (linear regression and clustering K‐means methods,
help the teacher to gain knowledge of the learning characteristics of students and to predict at-risk
respectively). Prediction and clustering studies, among others, can be conducted with these
students [23,34,38]. Even so, it is true that these techniques should be used throughout the whole
techniques, which help the teacher to gain knowledge of the learning characteristics of students and
to predict at‐risk students [23,34,38]. Even so, it is true that these techniques should be used
throughout the whole teaching process to be able386
to develop personalized actions for student learning
[35,36]. In subsequent studies, therefore, development of the learning process among students at the
start, in the middle, and at the end of the study module will be analyzed with machine learning
techniques [12,13].
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teaching process to be able to develop personalized actions for student learning [35,36]. In subsequent
studies, therefore, development of the learning process among students at the start, in the middle,
and at the end of the study module will be analyzed with machine learning techniques [12,13].
5. Limitations
This study has limitations, but the results of this study should, nevertheless, be given prudent
consideration. Limitations include the following: methodological intervention was in one university,
the students were from a specific country, convenience sampling was applied, the knowledge area of
the students was specific, and the type of design (quasi-experimental) was also specific. Although,
it must be taken into consideration that there are few specific studies to test the effectiveness of this type
of methodology in nursing students. Studies that have been carried out have similar characteristics
that are justified from the specificity of this research [28–30].
Therefore, future studies will be directed at increasing the size of the sample and the diversity
of the nursing degree course level. Therefore, this profession is subject to continuous theoretical
and technological advances that require systematic research on how to teach better in order to learn
more effectively.
6. Conclusions
This research study has identified the characteristics to design an effective LMS in the nursing
degree. The use of prediction and clustering techniques is very important to facilitate personalized
learning and to analyze how resources are better utilized in the blended learning space. This type of
analysis can be automatically generated in LMS environments, such as Moodle, and could be integrated
in modules and plugins. These tools would facilitate rapid and straightforward generation of those
analyses, which would be of great utility for the teacher and would assist with the early detection of
at-risk students, as well as behavioral analyses of both the individual student and the collaborative
groups of students, which would foreseeably increase the teaching quality and learning outcomes.
This need has been underlined in such studies as those by Peña-Ayala [12] and Romero et al. [17], and
they have to be approved by university management, but they will virtually be a necessity in 21st
century teaching as we move closer to personalized on-line teaching, both in F2F teaching and in virtual
learning environments. In summary, this teaching design is especially significant in the nursing degree
since project work is a practice that has proved very effective in the training of future professionals.
Good results have been obtained in all assessment tests in the two types of blended learning.
However, the type of blended learning that applied automated feedback and hypermedia resources
obtained even better results (more percentage of work in the LMS) [28–30]. One explanation may
be that the student can access information in the LMS at any time, which is not possible for F2F
interaction, and this facilitates personalization of learning and motivates the student [7,8,39]. Therefore,
incorporating these forms of work in teaching in the field of health is a very effective option.
The results obtained are in line with those found in the research of Oh & Lee [28]. The use of PBL
methodology in blended learning environments empowers nursing students to acquire practical skills
that are of great help for nursing work in real intervention environments [28]. This form of teaching is
flexible [30] because it facilitates development and tests hypotheses in the resolution of tasks similar
to those they will encounter in a working environment, and in addition, group work facilitates the
acquisition of collaborative work skills, which they will also encounter in such working environments.
All this increases the self-efficacy and critical thinking skills of these professionals. Recent studies
recommend the application of this methodology within the nursing degree curricula [27].
In sum, it can be concluded that this way of teaching seems to be effective for nursing students.
Although, more studies are needed in this field aimed at studying the effectiveness of blended learning
in teaching in the nursing degree.
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Appendix A
Table A1. Descriptive statistics for the Learning outcomes.
Blended Learning Type 1 (Experimental Group)

Learning Outcomes
Learning outcomes in the
preparation of PBL
Learning outcomes in
presentation of PBL
Learning outcomes in test
Learning Outcomes Total

Blended Learning Type 2 (Control Group)

Minimum

Maximum

M

SD

α

Minimum

Maximum

M

SD

α

1.75

2.45

2.23

0.21

0.79

1.88

2.38

2.25

0.17

0.81

1.00

1.95

1.74

0.17

0.76

0

1.90

1.75

0.19

0.75

1.78
7.00

3.00
0.72

2.43
9.03

0.35
0.44

0.80
0.73

1.23
6.08

2.80
9.57

2.17
8.64

0.42
0.66

0.78
0.70

Note: M = Mean; SD= Standard Deviation; PBL = Project-Based Learning; α = Reliability index of Cronbach’s Alpha.

Table A2. Descriptive statistics for Behavioral learning in the LMS.
Behavioral Learning in the LMS
Access to Complementary
Information
Access to Guidance for the
Preparation of PBL
Access to Theoretical Information
Access to Teacher Feedback
Mean Visits per day

Blended Learning Type 1 (Experimental Group)

Blended Learning Type 2 (Control Group)

Minimum

Maximum

M

SD

Minimum

Maximum

M

SD

0

28

5.07

11.60

0

22

5.07

4.60

0

32

9.46

7.59

0

15

3.60

3.01

1
0
0.41

70
194
6.15

14.84
90.90
3.04

10.23
29.21
1.02

0
0
0.06

37
82
2.81

13.81
18.43
1.08

7.49
21.14
0.58

Note: M = Mean; SD = Standard Deviation
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−2.52
−1.22
−2.29
−0.69
1.39

0.64
0.32
0.37
0.17
0.19

Standard Error
−0.48
−0.82
−0.56
1.64

Beta

Standardized
Coefficients
−3.93
−3.87
−6.18
−4.00
7.49

t

0.00
0.00
0.00
0.00
0.00

p

0.01
−0.06
0.32
0.33

Zero Order
−0.34
−0.50
−0.35
0.57

Partial

Correlations

(Constant)
Access to Complementary Information
Access to guidance for the Preparation
of PBL
Access to Theoretical Information
Access to Teacher Feedback
Mean Visits per day
−0.21
0.60
0.20

0.003
0.001
0.05

−0.01
0.01
0.08

−3.49
5.37
1.55

3.14

19.53
0.38

t

0.001
0.00
0.13

0.002

0.00
0.71

p

0.06
0.82
0.76

0.45

0.51

Zero Order

−0.31
0.45
0.14

0.28

0.035

Partial

Correlations

Note: Dependent variable: Blended Learning type; VIF = Variance Inflation Factor.

0.20

0.01

0.02

0.03

Beta

0.05
0.01

Standard Error

Standardized
Coefficients

1.02
0.002

B

Unstandardized
Coefficients

Table A4. Coefficients in the prediction of Behavioral learning with variable types of Blended Learning.

Note: Dependent variable: Blended Learning type; PBL = Project-Based Learning; VIF = Variance Inflation Factor.

(Constant)
Learning outcomes Elaboration PBL
Learning outcomes PBL Exhibition
Learning outcomes in test
Learning outcomes Total

B

Unstandardized
Coefficients

Table A3. Coefficients in the prediction of learning outcomes with variable types of Blended Learning.
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−0.17
0.26
0.08

0.15

0.02

Part

−0.28
−0.44
−0.28
0.53

Part

3.00
3.49
3.91
9.45

VIF

0.68
0.19
0.14

0.60

0.54

Tolerance

1.47
5.25
7.35

1.66

1.85

VIF

Collinearity
Statistics

0.34
0.29
0.26
0.11

Tolerance

Collinearity
Statistics
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Abstract: Background: Hallux valgus (HV) has been previously associated with psychological
disorders. Thus, the purposes of this study were to associate kinesiophobia and pain intensity with
HV deformity degrees, as well as predict kinesiophobia and pain intensity based on HV deformity
and demographic features. Methods: A cross-sectional study was carried out recruiting 100 subjects,
who were divided into HV deformity degrees, such as I-no HV (n = 25), II-mild (n = 25), III-moderate
(n = 25), and IV-severe (n = 25) HV. Kinesiophobia total and domains (activity avoidance and harm)
scores and levels were self-reported by the Tampa Scale of Kinesiophobia (TSK-11). Pain intensity
was self-reported by the numeric rating scale (NRS). Results: Statistically significant differences
(p < 0.01; η2 = 0.132–0.850) were shown for between-groups comparison of kinesiophobia total
and domain scores (activity avoidance and harm) and levels, as well as pain intensity among HV
deformity degrees. Post hoc comparisons showed statistically significant differences with a large
effect size (p < 0.05; d = 0.85–4.41), showing higher kinesiophobia symptoms and levels and pain
intensity associated with greater HV deformity degrees, especially for III-moderate and/or IV-severe
HV deformity degrees versus I-no HV and/or II-mild deformity degrees. Both statistically significant
prediction models (p < 0.05) for kinesiophobia (R2 = 0.300) and pain intensity (R2 = 0.815) were
predicted by greater HV deformity degree and age. Conclusions: Greater kinesiophobia symptoms
and levels and pain were associated with higher HV deformity degrees, especially severe and/or
moderate HV with respect to no and/or mild HV. The kinesiophobia and pain intensity were predicted
by greater HV deformity degree and age.
Keywords: chronic pain; hallux valgus; musculoskeletal diseases; psychology

1. Introduction
The affectation of the toe body region may comprise up to 14% of the non-traumatic primary
care consultations of the foot and ankle, being hallux valgus (HV) considered as one of the 10 most
393
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commonly documented non-traumatic conditions [1]. This condition may reach a prevalence of up to
23% in adults, showing an increase in female sex or higher age distribution [2]. HV may be defined
as a complex deformity of the 1st metatarsophalangeal joint composed of great toe lateral drift and
linked to joint subluxation [3]. Indeed, HV may impair quality of life related to foot health, increase
depression, and alter muscle or connective tissue morphology of the plantar region, which seems to be
linked to its degree of deformity [4–7].
Several psychological disorders, such as depression or sociability and vigor linked to general
health-related quality of life alterations, have been associated with musculoskeletal conditions, which
may increase with greater age ranges [8–13]. In addition, musculoskeletal disorders of the lower
limbs may alter body stability, showing a greater instability in older adults [14–16]. Combining
both factors, kinesiophobia and pain intensity seem to play a key role in musculoskeletal disorders
prognosis [17–19]. Among these conditions, patellofemoral pain has been linked to greater higher
kinesiophobia levels [20]. Currently, there is a lack of research studies detailing kinesiophobia and
pain intensity in subjects suffering from HV deformity. Pain and kinesiophobia, defined as fear of
movement under a painful condition [21,22], could be linked to a greater HV deformity degree as the
higher HV deformity has been related to a worse foot health-related quality of life, greater depression,
and presence of foot posture, pressure patterns, and function alterations [4–7,23,24].
Greater HV deformity degree has shown higher radiographic first metatarsophalangeal joint
osteoarthritis severity in conjunction with physical and psychological conditions [4–7,23–25]. Thus,
the purpose of this study was to find the association between kinesiophobia and pain intensity with
HV deformity degrees. In addition, the secondary aim was to predict kinesiophobia and pain intensity
based on HV deformity and demographic features. We hypothesized that higher kinesiophobia and
pain intensity could be shown and predicted by a greater HV deformity degree.
2. Materials and Methods
2.1. Design
A cross-sectional study was performed according to the STrengthening the Reporting of
OBservational studies in Epidemiology (STROBE) criteria [26]. Thus, kinesiophobia and pain
intensity were compared under different HV deformity degrees. Furthermore, the ethics committee of
Extremadura University (code: 175/2019) approved this research, and all subjects signed the informed
consent form before the beginning of the study. Finally, the Helsinki declaration and all human
experimentation rules were respected [27].
2.2. Sample Size Calculation
Kinesiophobia score was used as the main outcome measurement to carry out the sample size
calculation because prior lower limb musculoskeletal conditions were linked to higher kinesiophobia
symptoms [20]. Kinesiophobia total score assessed with the Spanish validated version of the Tampa
Scale of Kinesiophobia–11 items (TSK-11) [21,22] of a pilot study (n = 40 subjects) with 4 groups of HV
deformity degree (n; TSK-11 mean ± SD), divided into I–no HV (n = 10 participants; 21.70 ± 5.41 points),
II–mild (n = 10; 20.70 ± 4.62 points), III–moderate (n = 10; 22.60 ± 3.83 points), and IV–severe (n = 10;
24.80 ± 4.18 points) HV deformity degree, was used for the sample size calculation by the one-way,
omnibus, and fixed-effects analysis of variance (ANOVA) F test using G*Power 3.1.9.2 software version.
Indeed, a partial Eta-squared (η2 ) of 0.109, an effect size of 0.349, an α error probability of 0.05, a number
of 4 groups, and a power (1-β error probability) of 0.80 were used for this sample size calculation
procedure. Thus, a total sample size of 96 subjects, 24 for each group, was calculated with an actual
power of 0.813. Finally, a total sample size of 100 subjects, 25 for each group, was included in the
present study.
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2.3. Sample
A total sample of 100 subjects with different HV deformity degrees was recruited by a consecutive
convenience sampling method in an outpatient clinic from March to November 2019 [4–7]. Inclusion
criteria comprised subjects older than 18 years old, being healthy subjects for the control group classified
as I degree–no HV presence (n = 25), as well as patients with HV deformity for cases groups, such as II
degree–mild HV (n = 25), III degree–moderate HV (n = 25), and IV degree–severe HV (n = 25) [28,29].
Systemic diseases, neurological conditions, arthritis, neoplasm, autoimmune pathology, vascular
alterations, neuropathic disorders or radiculopathies, sprains, fractures, tendinopathies, surgeries,
presence of dysmetria with length difference greater than 1 cm between both lower extremities, mental
disorders, or cognitive conditions were considered as exclusion criteria according to the medical
record [7,30].
2.4. HV Deformity Degrees
A specialized podiatrist carried out the HV deformity degree diagnosis by the Manchester
Scale [28]. This tool might be considered as a non-invasive technique in order to measure the HV
deformity degree using a standardized photograph set, divided into I degree (no HV), II degree
(mild HV), III degree (moderate HV), and IV degree (severe HV). This scale showed an excellent
inter-examiner repeatability (κ = 0.86) [29]. Also, excellent inter-examiner reliability and validity were
shown for the HV angle between photographic measures and radiographs. Intraclass correlation
coefficients (ICCs > 0.96) and the Pearson’s correlation coefficient (r = 0.96) were categorized as
excellent. Despite this method was recommended in order to avoid the cost and radiation exposure
secondary to radiographs, foot radiographs might be considered as the current standard in clinical
practice, and thus HV angle clinical measurements have been recommended if it is not possible or
necessary to perform radiographs [29].
2.5. Demographic Data
Demographic data comprised age (years), sex (female or male), body mass index (kg/cm2 ) [31],
height (cm), weight (kg), and pain chronicity, measured as duration in months with painful HV [7,30].
2.6. Outcome Measurements
Kinesiophobia total score was considered as the main outcome measurement and evaluated
with the Spanish validated version of the Tampa Scale of Kinesiophobia–11 items (TSK-11) [21,22].
Secondary outcome measures were activity avoidance and harm domains scores of kinesiophobia, as
well as fear of movement or kinesiophobia levels categorized by the TSK-11 score [21,22], and the pain
intensity score measured by the numeric rating scale (NRS) [32,33]. According to these scales, both
tools were self-reported by the study’s subjects.
2.6.1. TSK-11
The Spanish validated version of the TSK-11 was self-reported by all study’s subjects in order
to detail kinesiophobia symptoms total scores, activity avoidance and harm domains scores of
kinesiophobia, and levels fear of movement or kinesiophobia [21,22]. Kinesiophobia was considered
as an adaptive response to the threat, which might consequently generate maladaptive or avoidance
behaviors with an increase of fear and/or pain as well as activities limitation and/or fear of
movement [34–36]. Future disability of a musculoskeletal condition might be predicted by fear
or movement or kinesiophobia [34]. This scale was composed of total kinesiophobia symptoms score
and two domains, including activity avoidance and harm under kinesiophobia. This scale was scored
using 4 points Likert-type scale, indicating higher scores as an increase of fear of pain, movement,
or damage. In addition, TSK-11 total scores were categorized into kinesiophobia levels of fear of
movement, including no fear of movement (0–17 points), slight fear of movement (18–24 points),
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moderate fear of movement (25–31 points), severe fear of movement (32–38 points), and maximum fear
of movement (39–44 points) [21,22]. Adequate psychometric properties were reported for this scale,
showing an internal consistency with Cronbach’s α of 0.78, test-retest with ICC of 0.82, standard error
of measurement with SEM of 3.16, responsiveness of −1.19, minimum clinical important difference
with MCID of 4.80, and minimum detectable change with MDC of 5.60 [21,22,37–39].
2.6.2. NRS
Pain intensity was measured by the NRS. This tool showed 11 points ranged from 0 (no pain)
to 10 (highest pain intensity) points. Subjects were asked to mark the subjective pain intensity of
the painful HV (Hallux valgus) by a finger on the scale composed of a graphic representation with
11 spaces. This scale was stated as a valid and reliable scale to evaluate subjective pain intensity in
adults and older adults [32,33]. High convergent validity (0.79–0.95) was shown with respect to the VAS
(Visual Analogue Scale) [40]. The MDC and MCID were set at 2 points for lower limb musculoskeletal
conditions [41–43].
2.7. Statistical Analysis
The software version 24th of the Statistical Package for Social Sciences (from IBM Corp; Armonk,
NY, USA) was utilized to carry out all data analyses by an α error of 0.05, a p-value < 0.05 as statistically
significant, and a 95% confidence interval (CI).
First, quantitative data analyses were performed by the Shapiro–Wilk test to determine normality
distributions. Second, all data were described by the mean ± standard deviation (SD). Third, one-way
analysis of variance completed with Bonferroni’s correction post hoc analyses was used to assess
between-group differences for parametric data. Fourth, Kruskal–Wallis test completed with Bonferroni’s
correction post hoc analyses were used to assess between-groups differences for non-parametric data.
For outcome measurements, effect size was calculated by Eta-squared (η2 ) coefficients for comparisons
among all groups, as well as Cohen’s d coefficients for comparisons between paired groups and
categorized into very small effect size (d < 0.20), small effect size (d = 0.20–0.49), medium effect
size (d = 0.50–0.79), and large effect size (d > 0.8) [44,45]. Finally, categorical data were described as
frequency (n) and percentage (%). In addition, Chi-square tests were applied to assess differences
among all groups.
Furthermore, multivariate predictive analyses were performed by means of two linear regression
models. Both models were carried out by the stepwise selection method; as well as R2 coefficients
were determined to show the quality of adjustment [46]. The 1st linear regression model included
demographic data, pain intensity (NRS), chronicity, and HV deformity degree as independent variables,
as well as kinesiophobia total score (TSK-11) as the dependent variable. The 2nd linear regression model
included demographic data, kinesiophobia total score, levels of fear of movement of kinesiophobia,
activity avoidance, and harm domains of kinesiophobia (TSK-11), and HV deformity degree as
independent variables, as well as pain intensity (NRS) as the dependent variable. F probability
pre-established parameters ranged from pin = 0.05 to pout = 0.10, and p-values < 0.05 for statistical
significance with a 95% CI were considered for these analyses.
3. Results
3.1. Demographic Data
Statistically significant differences (p < 0.05) were shown for demographic data, except for weight
(p = 0.608), showing that a higher HV deformity degree was associated with greater age, height, body
mass index (BMI), and chronicity, as well as female sex (Table 1).
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Table 1. Demographic data among different HV deformity degrees.
Sociodemographic Characteristics
Age (years)
Weight (kg)
Height (m)
BMI (kg/cm2 )
Chronicity (months)
Sex

male
female

No HV
Degree-I
(n = 25)

Mild HV
Degree-II
(n = 25)

Moderate HV
Degree-III
(n = 25)

Severe HV
Degree-IV
(n = 25)

37.52 ± 15.19
75.80 ± 16.12
1.70 ± 0.07
26.01 ± 4.52
0
12 (48%)
13 (52%)

37.16 ± 19.53
70.80 ± 15.03
1.69 ± 0.08
24.34 ± 3.32
15.37 ± 37.13
13 (52%)
12 (48%)

59.24 ± 18.35
72.92 ± 10.57
1.64 ± 0.05
26.87 ± 3.49
88.32 ± 55.62
7 (28%)
18 (72%)

68.40 ± 14.60
73.08 ± 13.03
1.61 ± 0.08
27.92 ± 3.65
190.08 ± 160.20
4 (16%)
21 (84%)

p-Value
<0.001 †
0.608 †
<0.001 *
0.003 †
<0.001 †
0.025 ‡

Abbreviations: BMI: body mass index; CI: confidence interval; HV: hallux valgus; SD: standard deviation.
* Mean ± SD and one-way analysis of variance (ANOVA) were used. † Mean ± SD and the Kruskal–Wallis test were
used. ‡ Frequency, percentage (%), and the Chi-squared test (χ2 ) were utilized. In all analyses, p < 0.05 (with a 95%
CI) was considered statistically significant.

3.2. Kinesiophobia Total Score
Statistically significant differences (p < 0.001; η2 = 0.203) were shown for between-groups
comparison of kinesiophobia total scores among HV deformity degrees by the one-way ANOVA test.
Post hoc comparisons showed statistically significant differences with a large effect size (p < 0.05;
d = 0.85–1.44), showing higher kinesiophobia symptoms for III-moderate and IV-severe HV deformity
degrees with respect to I-no HV deformity degree, as well as for IV-severe HV deformity degree versus
II-mild HV deformity degree. The rest of the post hoc comparisons did not show statistically significant
differences (p < 0.05) (Table 2).
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12.84 ± 3.11

6.80 ± 2.29

Activity avoidance
score (TSK-11)

Harm score
(TSK-11)

1.12 ± 1.26

7.84 ± 2.19

13.76 ± 4.56

21.60 ± 6.07

Mild HV Degree-II
(n = 25)

6.40 ± 1.87

8.20 ± 2.16

15.44 ± 3.96

23.64 ± 4.56

Moderate HV
Degree-III
(n = 25)

7.36 ± 1.55

9.12 ± 2.02

17.24 ± 3.41

26.36 ± 4.49

Severe HV
Degree-IV
(n = 25)

<0.001 †
(η2 = 0.850)

0.002 †
(η2 = 0.132)

<0.001 †
(η2 = 0.168)

<0.001*
(η2 = 0.203)

p-Value
(η2 )

(d = 0.35)
(d = 0.85)
<0.001 (d = 1.44)
0.928 (d = 0.38)
(d = 0.89)
0.353 (d = 0.60)
(d = 0.23)
0.127 (d = 0.87)
(d = 1.34)
0.392 (d = 0.39)
(d = 0.86)
0.851 (d = 0.48)
0.599 (d = 0.46)
0.205 (d = 0.62)
(d = 1.07)
(d = 0.16)
0.177 (d = 0.60)
0.530 (d = 0.43)
0.420 (d = N/A)
<0.001 (d = N/A)
<0.001 (d = N/A)
<0.001(d = 3.31)
<0.001 (d = 4.41)
1.000 (d = 0.55)

(1)
(2)
(3)
(4)
(5)
(6)
(1)
(2)
(3)
(4)
(5)
(6)
(1)
(2)
(3)
(4)
(5)
(6)
(1)
(2)
(3)
(4)
(5)
(6)

Bonferroni p-Value (d)
(1) I vs. II
(2) I vs. III
(3) I vs. IV
(4) II vs. III
(5) II vs. IV
(6) III vs. IV

Abbreviations: CI, confidence interval; d, Cohen d coefficient; HV, hallux valgus; η2 , Eta-squared coefficient; N/A, not applicable; NRS, numeric rating scale; SD, standard deviation; TSK-11,
Tampa Scale of Kinesiophobia–11 items. * Mean ± SD and one-way analysis of variance (ANOVA) completed with Bonferroni’s correction were used. † Mean ± SD and Kruskal—allis test
completed with Bonferroni’s correction were used. In all analyses, p < 0.05 (with a 95% CI) was considered statistically significant.

0

19.64 ± 4.81

Kinesiophobia total
score (TSK-11)

Pain intensity
(NRS)

No HV Degree-I
(n = 25)

Outcome
Measurements

Table 2. Comparisons of outcome measurement scores among different HV deformity degrees.
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3.3. Activity Avoidance Score (TSK-11)
Statistically significant differences (p < 0.001; η2 = 0.168) were shown for between-groups
comparison for the activity avoidance domain of kinesiophobia among HV deformity degrees by the
Kruskal–Wallis test. Post hoc comparisons showed statistically significant differences with a large
effect size (p < 0.01; d = 0.86–1.34), showing higher activity avoidance kinesiophobia symptoms for
IV-severe HV deformity degree with respect to I-no HV and II-mild HV deformity degrees. The rest of
the post hoc comparisons did not show statistically significant differences (p < 0.05) (Table 2).
3.4. Harm Score (TSK-11)
Statistically significant differences (p = 0.002; η2 = 0.132) were shown for between-groups
comparison for the harm domain of kinesiophobia among HV deformity degrees by the Kruskal–Wallis
test. Post hoc comparisons showed statistically significant differences with a large effect size (p = 0.001;
d = 1.07), showing higher harm kinesiophobia symptoms for IV-severe HV deformity degree with
respect to I-no HV deformity degree. The rest of the post hoc comparisons did not show statistically
significant differences (p < 0.05) (Table 2).
3.5. Pain Intensity (NRS)
Statistically significant differences (p < 0.001; η2 = 0.850) were shown for between-groups
comparison for the pain intensity among HV deformity degrees by the Kruskal–Wallis test. Post hoc
comparisons showed statistically significant differences with a large effect size (p < 0.001; d = 3.31–4.41),
showing higher pain intensity for III-moderate and IV-severe HV deformity degree with respect to I-no
HV and II-mild HV deformity degree. The rest of the post hoc comparisons did not show statistically
significant differences (p < 0.05) (Table 2).
3.6. Kinesiophobia Levels of Fear of Movement (TSK-11)
Statistically significant differences (p = 0.007; χ2 = 22.556) were shown for between-groups
comparison for the kinesiophobia levels of fear of movement among HV deformity degrees by the
Chi-squared test, showing higher kinesiophobia levels with greater HV deformity degree, especially
for moderate kinesiophobia level (Figure 1).
3.7. Prediction Models
Kinesiophobia total score (TSK-11) showed one statistically significant prediction model
= 0.300) based on age (R2 = 0.271; β = +0.101; F[1,98] = 35.978; P < 0.001) and HV deformity
degrees (R2 = 0.029; β = +1.050; F[1,97] = 4.033; P = 0.047), predicting higher kinesiophobia total scores
based on greater age and HV deformity degree. Therefore, this prediction model excluded the rest
of independent variables (P > 0.05) as the kinesiophobia total score (dependent variable) was not
predicted by sex, height, weight, BMI, chronicity, and pain intensity (independent variables) according
to the pre-established parameters for F probability (Table 3).

(R2

Table 3. Linear regression model for the kinesiophobia total score multivariate among HV
deformity degrees.
Parameter

Model

Kinesiophobia total score (TSK-11)

15.136
+0.101 * Age (years)
+0.050 * HV deformity degrees

R2 Change

Model R2

0.271 ‡
0.029 †

0.300

Abbreviations: HV, hallux valgus; TSK-11, Tampa Scale of Kinesiophobia–11 items. * Multiplay: HV deformity
degrees (I degree (no HV) = 1; II degree (mild HV) = 2; III degree (moderate HV) = 3; IV degree (severe HV) = 4).
† p-value < 0.05 for a 95% confidence interval was shown, ‡ p-value < 0.001 for a 95% confidence interval was shown.
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Figure 1. Bar graph showing the kinesiophobia levels of fear of movement (TSK-11), such as no fear
(0–17 points), slight (18–24 points), moderate (25–31 points), severe (32–8 points), and maximum
(39–4Figure
points)
levelsthe
among
different HV
deformity
Abbreviations:
HV, hallux
1. kinesiophobia
Bar graph showing
kinesiophobia
levels
of fear degrees.
of movement
(TSK-11), such
as no fear
valgus;
TSK-11,
Tampa
of points),
Kinesiophobia–11
items. points), severe (32–8 points), and maximum (39–
(0–17
points),
slightScale
(18–24
moderate (25–31
4 points) kinesiophobia levels among different HV deformity degrees. Abbreviations: HV, hallux
2
Painvalgus;
intensity
(NRS)
showed
one
statistically–significant
TSK-11,
Tampa
Scale of
Kinesiophobia
11 items. prediction model (R = 0.815) based

on HV deformity degrees (R2 = 0.776; β = +0.276; F[1,98] = 339.076; P < 0.001) and age (R2 = 0.040;
β = 3.7.
+1.050;
F[1,97]Models
= 20.782; P < 0.001), predicting higher pain intensity based on greater HV deformity
Prediction
degree and age. Therefore, this prediction model excluded the rest of independent variables (P > 0.05)
Kinesiophobia total score (TSK-11) showed one statistically significant prediction model (R2 =
as the pain intensity (dependent
variable) was not predicted by sex, height, weight, BMI, kinesiophobia
0.300) based on age (R2 = 0.271; β = +0.101; F[1,98] = 35.978; P < 0.001) and HV deformity degrees (R2 =
total scores, kinesiophobia activity avoidance and harm domain scores, and kinesiophobia levels of
0.029; β = +1.050; F[1,97] = 4.033; P = 0.047), predicting higher kinesiophobia total scores based on greater
fear of movement (TSK-11) according to the pre-established parameters for F probability (Table 4).
age and HV deformity degree. Therefore, this prediction model excluded the rest of independent
variables
> 0.05)
as the model
kinesiophobia
total
scoremultivariate
(dependentamong
variable)
was not predicted
Table 4. (P
Linear
regression
for the pain
intensity
HV deformity
degrees. by sex,
height, weight, BMI, chronicity, and pain intensity (independent variables) according to the preParameterparameters for F probability (Table
Model3).
R2 Change
Model R2
established
–3.993
Pain intensity
+2.276
* HV
degrees total
+0.040
* multivariate
0.776
‡
Table 3.(NRS)
Linear regression
model
for deformity
the kinesiophobia
score
among
HV deformity
0.815
Age (years)
0.040 ‡
degrees.

Abbreviations: HV: hallux valgus; NRS: numeric rating scale. * Multiplay: HV deformity degrees (I degree (no HV)
2 change
Parameter
Model R2
= 1; II degree (mild
HV) = 2; III degree (moderate HV) =Model
3; IV degree (severe HV) = 4). R‡ p-value
< 0.001 for a 95%
Kinesiophobia
total
score
(TSK-11)
15.136
confidence interval was shown.
+0.101 * Age (years)
0.271 ‡
+0.050 * HV deformity degrees
0.029 †
0.300

4. Discussion

Abbreviations: HV, hallux valgus; TSK-11, Tampa Scale of Kinesiophobia – 11 items. * Multiplay: HV

Despite
higher
HV (Ideformity
been(mild
previously
with psychological
deformity
degrees
degree (no degree
HV) = 1;has
II degree
HV) = 2; associated
III degree (moderate
HV) = 3; IV
disordersdegree
[4,5,47],
thisHV)
study
might
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as the
first cross-sectional
study detailing
(severe
= 4).
† P-value
< 0.05 for a 95%
confidence
interval was shown,
‡ P-value <greater
0.001
for a 95% confidence interval was shown.
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kinesiophobia symptoms, total scores as activity avoidance and harm domains scores, as well as pain
intensity associated with higher HV degree deformity, especially for severe and/or moderate HV
deformity degrees with respect to non-presence of HV and/or mild HV deformity degrees. Indeed,
moderate kinesiophobia level deformity showed a clear increase according to greater HV deformity
degrees. Thus, pain and fear of movement under HV condition might be linked to III and IV deformity
degrees compared to I and II deformity degrees according to prior studies associating greater HV
deformity with worse quality of life related to foot health, higher depression, as well as foot posture,
pressure patterns, and function alterations [4–7,23,24]. Our findings were in line with prior research
studies detailing kinesiophobia and pain in different musculoskeletal conditions, such as patellofemoral
pain [20], temporomandibular conditions [48], chronic fatigue syndrome and/or fibromyalgia [49],
whiplash-associated conditions and/or low back pain [50], chronic mechanical neck pain [51], or
migraine [52].
In addition, our study showed that age and the HV deformity degree were shown as predictors
for kinesiophobia symptoms and pain intensity. These findings were in accordance with prior studies
reporting that psychological disorders were linked to musculoskeletal conditions, increasing this
association with greater age distribution [8–13]. In addition, greater instability was shown in older
adults under musculoskeletal disorders [14–16]. Finally, higher HV deformity was associated with
worse physical and psychological factors [4–7,23,24].
4.1. Future Studies
Future studies should propose interventions in order to reduce kinesiophobia and pain intensity
in patients with HV, such as myofascial pain interventions [53,54], neural mobilization techniques [55],
or surgical procedures [47]. In addition, other outcome measurements should be evaluated in order
to determine the influence of HV mechanical soft tissue properties on pain and kinesiophobia, such
as myofascial trigger points evaluation [56], sonoelastography [57], pressure pain threshold [58], or
thermography [59]. Finally and most importantly, an x-ray should be included in future studies as
the gold stand, as well as ultrasound imaging could be used in advance to decline other possible
pathologies [29].
4.2. Limitations
The following limitations could be acknowledged in this study. Firstly, socio-economic, civil, or
working status should be considered for future studies. In spite of the pain intensity of HV was measured
by the NRS [32,33], pain location, distribution, or type (neurological or musculoskeletal) were not
collected. Second, despite the presented prediction models determined the influence of demographic
data on our findings, future studies should detail the influence of age ranges on kinesiophobia and
pain intensity according to our multivariate regression analyses. Thirdly, pregnant women could
influence the psychological status and should be considered in future research studies [60]. Finally,
despite exclusion criteria were considered according to the medical record, imaging examination was
not performed (i.e., ultrasound and/or x-ray) to rollout other underlying pathologies (i.e., Morton
neuroma, stress fracture, metatarsal bursitis, and others), which should be included in future studies. In
addition, foot x-ray might provide additional information about the other metatarsal angles, sesamoid
displacement, or underlying pathologies [29].
5. Conclusions
Greater kinesiophobia symptoms and levels and pain were associated with higher HV deformity
degrees, especially severe and/or moderate HV with respect to no and/or mild HV. The kinesiophobia
and pain intensity were predicted by greater HV deformity degree and age.
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