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This Special Issue of the Journal of Personalised Medicine invited manuscripts that further
establish the current state of science relating to personalized nursing and health care. We
welcomed manuscripts that highlight and further the knowledge base conceptually, instru-
mentally, observationally and experimentally, with sound theoretical and methodological
underpinnings and implications for research, theory and clinical work in the disciplines of
nursing, medicine, allied health and beyond. As there has been a rapid development in the
academic literature over the last ten years in terms of papers relating to individualization,
personalization, patient-, client-, consumer- and person-centredness, with work on concep-
tual, instrumental, observational and experimental levels, this theme seemed timely and
relevant [1,2].

The individuality of care and services is essential for the realisation of healthcare qual-
ity, ethical obligations and the development of a deeper understanding of user perspectives
necessary for health care, health policy development and increasing patient choice [3].
Healthcare systems in countries should be based on the comprehensive need assessment
of individual clients [4,5] and patients to provide individualised, personalised or tailored
care [6]. Personalized medical care should not only improve the patient’s situation by pro-
viding the right diagnosis, prevention or treatment; it also needs to be tailored according to
individual characteristics, situation, context, and environment to support people’s health
power, health careers and thus, their self-management and independent living [7,8]. This is
highly important as health care systems have taken responsibility for care that also warrants
the increasing responsibility of people’s own self-management [9,10]. In order to support
self-care, an individualised assessment of care needs is needed; furthermore, individual
client’s and patient’s active participation in determining care and co-designing services is
necessary [11]. Self-care is of vital importance for sustainable healthcare; however, it is not
sufficiently emphasised. Knowing the clients and patients, assessing their individual needs
and responding to these needs in an individualised manner has been found effective, and
even cost-effective. Such initiative requires individualised or tailored interventions that
are effective in care delivery. However, the complex multilevel interplay between care and
service networks for patients, especially for older people, is rarely studied.

Individualised treatment and nursing care is an activity carried out by professionals
and provides the perception of personalised care; it can act as an indicator of person-
centeredness, requiring person-centred behaviour and other forms of competence [12,13].
Such care does not appear in and of itself, and health professionals need to support
new-comers to in providing individualised or person-centred care for citizens [14]. Indi-
vidualised care and patient-centeredness can be seen as a process or specific set of nursing
or other care activities which produce positive patient outcomes [15]. However, there
is a need to change the shift from system and professional-centred activities to patient-
centeredness and orientation to build usable and effective care options for different groups
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of people, including individualised environments that support self-management and inde-
pendence [16,17]. However, health system reforms have not necessarily taken into account
the processes from the client’s point of view and there is also a lack of studies focusing on
the care environment of older people. There is also a need to increase the multidisciplinarity
of care assessment, planning, delivery and evaluation, where different professions and
disciplines work with the person at the centre of care and treatment; there has never been a
better time to do this than now due to developments in precision medicine, personalized
treatment and care, digitalisation [18] and consumer/community participation. All these
contemporary trends and support systems can facilitate increased agency on behalf of
patients/persons in need of care and can facilitate the health literacy and agency needed
to individualise care directed by the person with health needs [19]. However, some fur-
ther developments are needed to improve the ‘individual/person literacy’ on behalf of
health care professionals and how this information is collected, shared and implemented
in care decisions [20]. Standards and structures can also restrict the sharing of agency,
power, expertise and accountability of healthcare decisions and actions, particularly in the
specialized healthcare space. However, as this Special issue demonstrates, there are rapid
developments in the space of personalised medicine and care, which indicate a promising
future ahead.

We hope to provide an interesting and comprehensive reading experience with this
Special issue. We thank all the authors and editorial office professionals for their contribu-
tions to this Special Issue; we also thank the journal and publication platform for providing
us with the opportunity to collect multi-disciplinary work covering various important
approaches. This Special Issue highlights the scientific advancements in the field as well as
meaningful results that can be used to advance healthcare systems.

Author Contributions: Conceptualization R.S., M.S. and D.E.; Writing—original draft preparation,
R.S.; Writing—review and editing, M.S. and D.E. All authors have read and agreed to the published
version of the manuscript.
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Abstract: Foot self-care is an important element of caring for and promoting foot health. However,
little is known about the validity and reliability of existing foot self-care instruments. The purpose
of this review is to describe and analyze the focus, content, and psychometric evidence of existing
instruments for measuring foot self-care. A methodological review of three international scientific
databases—Medline (PubMed), CINAHL (Ebsco), and Embase—was conducted in May 2022. The
search produced 3520 hits, of which 53 studies were included in the final analysis based on a two-
phase selection process. A total of 31 instruments were identified, of which six were observed to
have been used more than once. Subsequently, the methodological quality of these six instruments
was evaluated. It is noted that although a considerable variety of instruments are used in measuring
foot self-care, only a small proportion are used consistently. In general, the psychometric testing
instruments seem to primarily focus on analyzing content validity and homogeneity. In the future,
comprehensive testing of instrument psychometrics could enhance the cumulative evidence of the
methodological quality of these instruments. Furthermore, researchers and clinicians can use the
information in this review to make informed choices when selecting an instrument for their purposes.

Keywords: foot; foot self-care; instrument; measurement; methodological review

1. Introduction

Foot self-care is an important element of caring for and promoting foot health. Active
and proper foot self-care help maintain foot health and prevent foot problems. Notably, foot
problems are particularly prevalent in older people [1,2] and people with long-term health
problems [3–6], such as diabetes mellitus and rheumatic conditions, thus emphasizing
the urgent need for implementing preventive foot self-care. In this context, it is necessary
to have valid instruments for evaluating patients’ foot self-care. However, a systematic
summary of existing foot self-care instruments is lacking in the literature.

Self-care, in general, has become a central component of health care and patients’ own
resources in terms of caring for, maintaining, and promoting their own health [7]. Foot self-
care is a demanding daily task that entails maintaining fine motor skills, general mobility,
and upper limb dexterity with sufficient muscle strength [8]. Although a universally
agreed-upon definition of foot self-care is lacking, this review defines it as individuals’
own activities directed at caring for their own feet, including skin and nail care, foot pain,
and use of proper footwear [9]. Foot self-care is important in caring for different foot
disorders, such as dry skin, flatfoot, hallux valgus, and metatarsalgia. To conduct foot
self-care, it requires competence [10], including personal knowledge, skills, motivation,
and physical ability. In this context, proper knowledge relates to evidence and good
practice guidelines about foot self-care. Furthermore, skills refer to individuals’ abilities to
conduct activities, such as skin moisturisation or nail cutting, according to evidence-based
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guidelines and recommendations. In addition, motivation is also significant for regularly
caring for one’s feet.

Adherence to foot self-care among people/patients is diverse. Although foot self-care
is considered important by patients, it is generally conducted unsystematically [8]. In
fact, the importance of preventive foot self-care is often recognized when foot problems
have already occurred [11]. Poor or improper foot self-care can, in turn, negatively affect
one’s foot health status. For example, the foot self-care activities of patients with diabetes
who suffer from foot ulcers have been demonstrated to be improper [12,13]. Therefore, a
systematic measurement of patients’ foot self-care is required to identify potential gaps in
their competence.

The evaluation of the validity and reliability of foot self-care instruments is a constant
process, as they are used in various contexts and populations. Therefore, cumulative
evidence is needed to prove the validity and reliability of a particular instrument. A single
study can only provide evidence of the psychometrics in a certain sample and, therefore,
cannot be regarded as the only source of evidence. This indicates that robust reporting
of the instruments’ development process and the results of their psychometric testing are
needed to gather relevant evidence of their validity and reliability. Moreover, instruments
used as self-reported outcome tools are useful only if there is evidence to support the
interpretation of their obtained scores [14]. Therefore, accurate interpretations of reliability
and validity considering different settings and samples can be made only when such kinds
of necessary information are available. Furthermore, this information aids researchers in
understanding the instrument development process, testing, and its results. From a clinical
point of view, such information provides an opportunity to use instruments that have been
consistently assessed as reliable.

The validity and reliability of foot- and ankle-related instruments have increasingly
been under investigation. However, the target of most studies has been the assessment
of foot and ankle symptoms and functions rather than foot self-care. For example, recent
reviews have prominently focused on patient-reported outcome measures (PROMs) in
foot and ankle orthopaedics to reveal variability and deficits in methodological quality
and instrumentation [15,16] and highlighted many studies that have used non-validated
instruments [17] with limited evidence of their psychometric properties [18]. Similarly,
a substantial variability in the measurement properties of instruments assessing foot-
related disabilities was identified in the studies focusing on patients with rheumatoid
arthritis [19,20]. In contrast, foot- and ankle-related studies conducted on people with
diabetes mellitus seemed to maintain a sufficient level of methodological rigour and used
valid instruments to measure issues, such as diabetic neuropathy [21]. However, a review
focusing on foot self-care instruments still seems to be lacking.

Previous reviews on the impact of foot care education on foot self-care have criticized
the heterogeneity of the available assessment tools [22,23]. These instruments focused
on measuring changes in knowledge levels, foot care behaviour, and foot health [23].
Moreover, they were developed for the purposes of a single study and measured the
technical competence to carry out a certain skill or regularity of desired foot care behaviour
rather narrowly [23]. Furthermore, the content areas that the instruments focus on and
their validity remain unclear. Furthermore, the lack of validated outcome tools hampers
the precision of the instruments’ measurements and their ability to measure changes in
behaviour, thus revealing flaws in their evaluation of the impact of foot care education.

Poorly conducted foot self-care can increase the risk of foot complications [24] and
seriously decrease the level of foot health [25]. Thus, the proper evaluation of foot self-
care requires valid and reliable instruments. To address this challenge, a methodological
psychometric review of existing foot self-care instruments could promote and facilitate their
use in clinical practice and research. Therefore, the purpose of this review is to describe and
analyse the focus, content, and psychometric evidence of existing instruments that measure
foot self-care. The ultimate goal is to gather and provide information regarding the accurate
assessment of foot self-care and the measurement properties of individual instruments.
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Therefore, the primary questions that this review seeks to answer are as follows:

(1) What is the focus and content of the instruments that measure foot self-care?
(2) What is the psychometric evidence for these foot self-care instruments?

2. Materials and Methods
2.1. Design

This study was conducted by applying a methodological review design. The reporting
process was carried out in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [26]. Moreover, a review protocol was
planned, but not published, prior to conducting the review.

2.2. Eligibility Criteria

The identified studies were included in the sample for this investigation if they:
(1) Were an empirical primary study with a focus on foot self-care; (2) Included an in-
strument that measures foot self-care (subjective or objective); (3) Provided evidence of
psychometric properties of the foot self-care instrument; and (4) Written in English. The
exclusion criteria for the studies included (1) Theoretical discussion papers or (2) The use
of general self-care instruments.

2.3. Information Sources and Search Strategy

A methodological review was conducted across three international scientific databases
(Medline (PubMed), CINAHL (Ebsco), and Embase) in May 2022. The search sentence
was ((foot[Title/Abstract]) AND (self[Title/Abstract])) AND (care[Title/Abstract] OR car-
ing[Title/Abstract] OR manage[Title/Abstract] OR management[Title/Abstract] OR effi-
cacy[Title/Abstract]). This search was limited to the title and abstract levels and to studies
written in English. Furthermore, no time limit was applied. Moreover, although the review
protocol was planned a priori, it was neither published nor registered.

2.4. Selection Process

The process of selecting the relevant studies included screening the records and
evaluating their eligibility against the inclusion and exclusion criteria (Figure 1). All
duplicate records were excluded in the screening phase. Following this, the titles and
abstracts of the studies were inspected by two independent researchers (A-MM, MS). After
reaching a consensus, the full texts of the included studies were read and evaluated. After
each step, the researchers discussed their selections to ultimately reach a consensus. In
cases of disagreement, a third researcher was consulted.
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Figure 1. Flowchart of the study selection process.

2.5. Data Collection Process and Data Items

A spreadsheet was developed particularly for the purposes of this review. It in-
cluded the following information: author, year of publication, country of origin, aim of
the study, name of the instrument, measurement focus, number of items, response op-
tions, and a list of studies using the particular instrument. While retrieving the data, the
study authors’ original expressions for the instruments were used without inducing any
additional interpretation.

2.6. Quality Appraisal

The Mixed Methods Appraisal Tool (MMAT, version 2018) [27] was used to evaluate
the methodological quality of the selected studies. The MMAT consists of seven items: two
general and five design-related items. The response to each item was registered in terms of
a three-point scale (yes, no, and can’t tell).

2.7. Synthesis of Results

The instruments used by patients to measure their performed activities related to foot
self-care were first identified from the original articles. After identification, they were listed
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and classified into groups according to their names. Notably, some of these instruments
were used in multiple studies, while the revised versions of some were also reported.

Subsequently, the articles were categorized into studies that (a) Reported original
instrument development research; (b) Reported further validation of a certain instrument;
and (c) Used instruments without considering any information regarding their validation or
psychometric testing. Based on this categorization, instruments that were used in multiple
studies were identified, and further analysis was conducted on them.

Descriptive information of each instrument on the item level was gathered to a separate
table. Items were grouped based on their characteristics to show which foot self-care content
areas were present in these instruments. To have an understanding of item coverage, the
number of items describing a certain aspect of foot self-care was summed up.

The psychometric properties of each instrument were analyzed using the framework
proposed by Zwakhalen and colleagues [28], which includes 10 items that cover the most
crucial aspects of validity and reliability: (1) Known origin of the items; (2) Sufficient
sample for testing (number of participants); (3) Analysis of, and justification for, content
validity; (4) Level of criterion validity achieved using correlation; (5) Construct validity
in relation to other appropriate knowledge tests; (6) Construct validity of differentiation;
(7) Homogeneity; (8) Inter-rater reliability (confirmed through observation or noted in
activity); (9) Intra-rater or test–retest reliability; and (10) Feasibility. Each item was scored
as either 0, 1, or 2 by the two researchers according to the relevant scoring criteria [28].
To gather an overall level of psychometric evidence, the scores were summed up. On
summing up the scores, the maximum score stood at 20, with a higher score representing a
higher level of the analyzed psychometric property. Originally, these criteria were created
to evaluate a pain assessment tool for people with memory disorders [28]. Although the
psychometric properties assessed in the original study are universal, the assessment criteria
of this study were modified to correspond to foot self-care content. Moreover, the criteria
suggested by Zwakhalen and her colleagues [28] have been previously used to assess the
psychometric properties of instruments [29]. Notably, this framework was developed based
on the methodological literature as a quality judgement criterion for instruments in nursing
and health research.

3. Results
3.1. Study Selection

The search produced a total of 3520 hits (n = 1449 for Medline and PubMed, n = 466
for CINAHL and n = 1605 for Embase). After removing duplicates, 2417 hits were included
in the study selection phase. Subsequently, 119 studies were selected after screening the
titles and abstracts of the studies. Following this, based on the full texts of the selected
studies, 53 that met the eligibility criteria were included in the final analysis.

3.2. Study Characteristics

A total of 31 instruments used in 53 studies were identified for further analysis
(Supplementary Table S1). These instruments were observed to predominantly measure
self-reported foot self-care behaviours or activities. The number of items in the instruments
ranged from 4 to 29, while a five-point response scale was primarily used to indicate the
frequency of activities related to foot self-care. Out of these 31 instruments, 25 were used
only once or were developed for the purpose of a single study. In addition, six instruments
were unnamed. Therefore, the analysis of psychometric properties targeted the instruments
(n = 6) that were used more than once.

3.3. Description of the Analysed Instruments

This section provides a detailed description of the six instruments that were employed
in multiple studies considered in the sample selected for this investigation.

The Diabetes Foot Self-care Behavior Scale (DFSBS) [30] measures the frequency of
foot self-care behaviour. It entails seven items: checking the bottom of the feet and between
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toes, washing between toes, drying between toes after washing, applying lotion, inspecting
the insides of shoes, and breaking in new shoes. Furthermore, this scale has two parts.
Part 1 assesses the number of days that a respondent performs a certain behaviour during
a 1-week period using the five-point scale (0 days, 1–2 days, 3–4 days, 5–6 days, 7 days).
Meanwhile, Part 2 evaluates the frequency at which a respondent performs a certain foot
self-care behaviour (5-point scale from 1 = never to 5 = always). These ratings are summed
up to arrive at a score, with higher scores indicating a better performance of foot self-care
behaviour [30]. This section may be divided by subheadings. It should provide a concise
and precise description of the experimental results, their interpretation, as well as the
experimental conclusions that can be drawn.

The Summary of Diabetes Self-Care Activities (SDSCA) [31] is a self-report instrument
dealing with diabetes self-management. It covers all the self-care areas related to diabetes:
general diet, specific diet, exercise, blood-glucose testing, foot care, and smoking. Since
specific parts of this instrument can be used separately, many studies investigated in this
review were observed to implement the foot care section of the SDSCA, which consists of
five items that help to identify the number of days in a week that a person has performed
diabetes foot self-care activities: feet washing, feet soaking, drying between the toes after
washing, foot checks, and footwear inspection. The response to each item is registered on a
scale from 0 to 7, based on the number of days that the person performed the activity (the
higher the mean, the better the care) [31].

The Nottingham Assessment of Functional Footcare (NAFF) [32] is a self-report instru-
ment for assessing the foot care behaviour of people with diabetes. This tool accounts for a
total of 29 items to measure the extent to which people comply with recommended foot
care behaviours. Response options for this instrument are provided on a four-point scale
ranging from “rarely” to “most of the time.” The sum of the items’ scores is then calculated,
with a higher score indicating better foot self-care [32].

The Diabetic Foot Self-Care Questionnaire of the University of Malaga, Spain (DFSQ-
UMA) [33] was formulated to evaluate foot self-care among patients with diabetes. It
consists of 16 questions that are divided into three domains: personal self-care, podiatric
care, and shoes and socks. Each item is scored on a five-point response scale (1 = very
inadequate; 5 = very adequate), while some items explore the frequency of a determined
self-care activity (1 = never; 5 = always) [33].

The Foot Self-Care Behaviour Questionnaire [34] measures the frequency of performing
foot care behaviour based on 17 items divided into two subscales: preventive foot self-
care (nine items) and potentially foot-damaging behaviour (eight items). Similarly, two
different response scales are used: a six-point scale (i.e., twice a day, daily, every other day,
twice a week, once a week, or never) and a four-point scale (i.e., always, most of the time,
occasionally, or never). The responses are summed up, wherein a higher score indicates
more preventive and potentially damaging behaviours.

The Foot Self-Care Observation Guide (FSCOG) [35] is an objective observation mea-
surement for detecting foot self-exam components. It consists of 16 items divided into three
categories: foot care (five items), foot check (three items), and foot safety (eight items). The
responses are provided on a five-point scale (1 = never, 2 = occasionally, 3 = sometimes,
4 = frequently, and 5 = always), and then the responses are summarized (range 15–75) with
a higher score indicating better foot self-care behaviour.

3.4. Methodological Quality of the Included Studies

The methodological quality of the selected studies, as assessed by the MMAT [27],
was found to be acceptable (Supplementary Table S2). However, the main deficit observed
in the descriptive quantitative studies was related to non-response bias. Furthermore, the
blinding of the assessors was seldom achieved in the randomized controlled trials. For
the non-randomized studies, the main shortcoming was recognized as accounting for the
confounders of the analysis.
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3.5. Focus and Content of the Instruments

The selected instruments were implemented for primarily measuring the frequency of
foot self-care (DFSBS [30]; SDSCA [31]; DFSQ-UMA [33], foot self-care activities (DFSQ-
UMA [33]) and compliance with recommended foot care (NAFF [32]).

At the item level (Table 1), the focus was predominantly on the selection of the type
of footwear (n = 15), followed by questions related to socks (n = 8), footwear assess-
ment (n = 7), foot inspection (n = 7), drying the feet after washing (n = 6), and skin care
(n = 6). A few other items that were targeted for evaluation include walking barefoot
(n = 4), skin moisturization (n = 4), foot washing (n = 3), nail cutting (n = 3), attitude
towards foot self-care (n = 2), and foot soaking (n = 1).

Table 1. Content and number of items in the instruments measuring foot self-care.
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Diabetes Foot Self-Care Behavior
Scale (DFSBS) [30] 7 2 1 1 1 2

Summary of Diabetes Self e Care
Activities (SDSCA) [31] 4 1 1 1 1

Nottingham Assessment of
Functional Footcare (NAFF) [32] 29 1 1 2 3 2 1 4 2 7 4 2

Diabetic foot self-care
questionnaire of the University of
Malaga, Spain (DFSQ-UMA) [33]

15 2 2 1 1 1 4 2 2

Foot Self-Care Behaviour (FSCB)
questionnaire [34] 17 1 1 2 1 1 2 1 4 2 2

The Foot Self-Care Observation
Guide (FSCOG) [35] 16 3 1 1 3 1 1 2 1 3 1

number of items/content 10 4 1 7 9 5 4 7 8 16 11 5 2

3.6. Psychometric Evidence of the Instruments

The evidence on the psychometric properties of the instruments varied (Table 2,
Supplementary Table S3). First, it should be noted that all the assessed foot self-care
instruments were developed based on comprehensive literature reviews. In addition, some
authors (NAFF [32] and FSCOG [35]) incorporated foot care recommendations or guidelines
to strengthen the theoretical basis of their instruments.
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The DFSBS [30] was originally tested comprehensively on a sample of 295 patients with
diabetes. Evidence of its content validity, construct validity, differentiation, and internal
consistency was also provided. In addition, its feasibility was tested using a pilot test [30].
Over time, the DFSBS has been translated into Arabic [38], Iranian [36], Malay [39,41], and
Turkish [40] languages. Moreover, several studies that provide evidence of the instrument’s
construct validity and internal consistency [36,38–41] have been conducted. However, no
evidence of its criterion or construct validity was provided, while its reliability testing
focused only on homogeneity. Notably, its feasibility was evaluated by a few studies in
pilot testing [30,38,39].

Limited reports could be acquired on the psychometric evidence for the SDSCA [31].
Only one study reported evaluating the feasibility of the instrument through a pilot
study [45]. Meanwhile, it was noted that the NAFF [47] was tested for content valid-
ity and homogeneity [49].

The DFSQ–UMA [33] was found to be based on a comprehensive literature review
followed by careful item operationalization. In addition, extensive testing of its psycho-
metric properties was conducted. The original study thoroughly reported the instrument
development process and provided evidence of its validity and reliability in a sample of
patients with diabetes [33]. However, its intra-rater reliability was not tested.

The Foot Self-Care Behaviour Questionnaire [34] demonstrated both content va-
lidity and homogeneity. Furthermore, the Foot Self-Care Observation Guide [35] re-
ported sufficient evidence of its content validity, internal consistency, test-retest reliability,
and feasibility.

3.7. Synthesis of the Results

There are several instruments available for measuring foot self-care, all of which
especially focus on foot self-care among people with diabetes. However, among the
investigated studies, only six instruments were used more than once, thus providing
scattered psychometric evidence. In addition, although the instruments were tested for
validity and reliability, the testing process for the different instruments varied, with their
predominant focus being on content validity and homogeneity.

4. Discussion

The current study identified six instruments that measure foot self-care, all of which
focus primarily on patients with diabetes. Although each instrument had sufficient evi-
dence supporting its usefulness in evaluating foot self-care, they focused mostly on content
validity and homogeneity. This indicates the need for systematic and comprehensive psy-
chometric testing of these instruments. In addition, a wealth of instruments used in single
studies was found to have limited evidence of their development processes and psycho-
metrics. Moreover, with the increasing volume of tools used for this purpose, duplication
and variability were some of the challenges faced in choosing specific instruments among
the available ones.

The selected instruments varied in terms of their complexity regarding the items
and factors covered. A clear definition of the construct is necessary to search for the
most accurate instrument in terms of a given context [54]. In this context, foot self-care
is a complex construct that encompasses knowledge (to know what to do and how),
skills (how to care for the feet in real life by implementing the correct procedures), and
attitude (motivation for carrying out foot self-care). However, since there is currently no
standardized definition of foot self-care, the selected instruments were free to measure
different kinds of factors related to foot self-care. The main content of the instruments
was related to foot inspection, the type of footwear, socks, and the warming of the feet.
This is probably because these areas are theoretically relevant and fundamental when it
comes to feet care for patients with diabetes. However, in the future, a concept analysis
of foot self-care could be beneficial for improving the measurement focus of foot self-care
instruments. The NAFF [32] was found to be the most comprehensive instrument covering
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a wide number of foot self-care activities. Moreover, the target population in the studies was
predominantly patients with diabetes. Therefore, constructing an instrument for measuring
basic foot self-care activities performed by the general population could be relevant for
population-based health promotion programmes.

Although the construct of interest is generally clearly defined when searching for an
appropriate instrument, one should be aware of whether development study and psycho-
metric testing of the specific instrument on the target population were performed [54].

In the future, a strong emphasis should be placed on testing construct validity and
reliability in terms of an instrument’s intra-rater and test-retest (stability) reliability. A
particularly significant need is to conduct further psychometric evaluation studies on ex-
isting instruments and adapt them accordingly, focusing especially on the psychometric
properties that are rarely evaluated, such as reliability, measurement error, and respon-
siveness [14,16]. From a clinical perspective, more information on the clinical feasibility
of the evaluated instruments is necessary. To address this issue, researchers could benefit
from planning a detailed testing procedure for their instruments. Since all the elements of
validity and reliability are impossible to test in a single study, collecting data from different
settings and participants, such as patients under home care or those having long-term
health conditions like rheumatoid arthritis, could help cumulate more evidence and, in
turn, improve the methodological quality of the instruments. Moreover, researchers should
not rely solely on internal consistency as an indicator of reliability [14].

Given the variety of instruments that are currently available, understanding the quality
of evidence about an instrument for evaluating its measurement properties is essential to
make an informed selection of the most appropriate tool and properly assess foot self-care
in the population of interest. The consistent use of instruments that have been assessed
as valid and reliable allows for the systematic and credible monitoring and comparison of
measured results [16]. This highlights the need for a clear definition of foot self-care to help
focus future research accordingly.

Authors should discuss the results and how they can be interpreted from the perspec-
tive of previous studies and of the working hypotheses. The findings and their implications
should be discussed in the broadest context possible. Future research directions may also
be highlighted.

Limitations

The results of this review need to be interpreted while also considering some limita-
tions. First, although the literature search on the selected databases was comprehensive,
adding more databases would have provided more hits. In addition, the systematic search
conducted across the three databases provided several duplicates, indicating overlapping
content. To ensure accurate and comprehensive search terms, pilot searches were conducted,
and the search terms were modified and approved by the research team. One researcher
(MS) conducted the search, while the study selection was handled by two independent
researchers (A-MM, MS). No discrepancies that needed intervention by a third researcher
evaluation were encountered. Moreover, data retrieval and analysis were conducted by
two researchers (JS, MS) to ensure the transparency of the analysis.

This review was limited to studies published in English. As a result, studies published
in other languages that deal with the development of good-quality instruments or the
measurement properties of the selected studies were omitted. Therefore, further research
can focus on studies conducted in other languages. Moreover, the selected framework
developed by Zwakhalen and colleagues [28] represents a general structure for evaluating
the psychometric qualities of health measurement scales.

5. Conclusions

Although many instruments were identified as potentially suitable for evaluating
foot self-care, deficits in demonstrating adequate measurement properties were recognized
across all the domains of reliability and validity. Particularly, the evidence of the instru-
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ments’ sensitivity to detecting changes in foot self-care is required before they are used as
outcome instruments, such as for interventions.

The number of items evaluated in the selected studies ranged from 4 to 29. This
supports the need for a concise instrument to minimize patient burden, maximize patient
engagement, and ensure the collection of meaningful data [16].

A considerable variety of instruments are used to measure foot self-care, with a
small proportion being used consistently. Moreover, substantial variability exists in their
level of methodological rigour. Foot self-care instruments are important indicators of
patients’ competence in promoting and maintaining their foot health. With precise, well-
targeted, and sensitive instruments, health care professionals may be able to monitor the
progress of their patients’ foot self-care and evaluate the impact of educational foot health
interventions [14]. In addition, in terms of their clinical utility, foot self-care instruments
are important for enhancing patients’ engagement, outcome evaluation, and the evaluation
of their motivation for carrying out foot health care. Future research should focus on
testing the psychometric properties of the instruments as it could provide the benefit of
incorporating tests from modern test theory, such as Rasch analysis. Most importantly,
researchers and clinicians can take recourse to the information provided in this review to
make informed choices when selecting an instrument for their purposes.
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65. Świątoniowska, N.; Chabowski, M.; Jankowska-Polańska, B. Quality of foot care among patients with diabetes: A study using a
Polish version of the diabetes foot disease and foot care questionnaire. J. Foot Ankle Surg. 2020, 59, 231–238. [CrossRef] [PubMed]

66. Thomas, S.M.; Nitin, I.G.; Reddy, M.U.K.; Devi, S.H. A prospective study: Knowledge assessment and patient care of diabetic foot
ulcer patients in tertiary care hospital. Int. J. Pharm. Pharm. Sci. 2017, 9, 104–110. [CrossRef]

67. Vatankhah, N.; Khamseh, M.E.; Noudeh, Y.J.; Aghili, R.; Baradaran, H.R.; Haeri, N.S. The effectiveness of foot care education on
people with Type 2 Diabetes in Tehran, Iran. Prim. Care Diabetes 2009, 3, 73–77. [CrossRef] [PubMed]

68. Kruger, S.; Guthrie, D. Foot care: Knowledge retention and self-care practices. Diabetes Educ. 1992, 18, 487–490. [CrossRef]
[PubMed]

69. Lael-Monfared, E.; Tehrani, H.; Moghaddam, Z.E.; Ferns, G.A.; Tatari, M.; Jafari, A. Health literacy, knowledge and self-care
behaviors to take care of diabetic foot in low-income individuals: Application of extended parallel process model. Diabetes Metab.
Syndr. 2019, 13, 1535–1541. [CrossRef]

70. Corbett, C.F. A randomized pilot study of improving foot care in home health patients with diabetes. Diabetes Educ. 2003,
29, 273–282. [CrossRef]

71. Fan, L.; Sidani, S.; Cooper-Brathwaite, A.; Metcalfe, K. Improving foot self-care knowledge, self-efficacy, and behaviors in patients
with Type 2 Diabetes at low risk for foot ulceration: A pilot study. Clin. Nurs. Res. 2014, 23, 627–643. [CrossRef]

72. Li, J.; Gu, L.; Guo, Y. An educational intervention on foot self-care behaviour among diabetic retinopathy patients with visual
disability and their primary caregivers. J. Clin. Nurs. 2019, 28, 2506–2516. [CrossRef]

73. Liang, R.; Dai, X.; Zuojie, L.; Zhou, A.; Meijuan, C. Two-year foot care program for minority patients with Type 2 Diabetes
Mellitus of Zhuang Tribe in Guangxi, China. Can. J. Diabetes 2012, 36, 15–18. [CrossRef]

74. Makiling, M.; Smart, H. Patient-centered health education intervention to empower preventive diabetic foot self-care. Adv. Skin
Wound Care 2020, 33, 360–365. [CrossRef] [PubMed]

75. Olson, J.M.; Hogan, M.T.; Pogach, L.M.; Rajan, M.; Raugi, G.J.; Reiber, G.E. Foot care education and self management behaviors in
diverse veterans with diabetes. Patient Prefer. Adherence 2009, 3, 45–50. [CrossRef] [PubMed]

76. Sable-Morita, S.; Arai, Y.; Takanashi, S.; Aimoto, K.; Okura, M.; Tanikawa, T.; Maeda, K.; Tokuda, H.; Arai, H. Development
and Testing of the Foot Care Scale for Older Japanese Diabetic Patients. Int. J. Low. Extrem. Wounds 2021, 15347346211045033.
[CrossRef] [PubMed]

77. Hanley, G.; Chiou, P.Y.; Liu, C.Y.; Chen, H.M.; Pfeiffer, S. Foot care knowledge, attitudes and practices among patients with
diabetic foot and amputation in St. Kitts and Nevis. Int. Wound J. 2020, 17, 1142–1152. [CrossRef] [PubMed]

78. Ghasemi, Z.; Yousefi, H.; Torabikhah, M. The Effect of Peer Support on Foot Care in Patients with Type 2 Diabetes. Iran. J. Nurs.
Midwifery Res. 2021, 26, 303–309.

79. Rossaneis, M.A.; Haddad, M.; Mathias, T.A.; Marcon, S.S. Differences in foot self-care and lifestyle between men and women with
diabetes mellitus. Rev. Lat. Am. Enfermagem. 2016, 24, e2761. [CrossRef]

80. Bonner, T.; Guidry, J.; Jackson, Z. Association between foot care knowledge and practices among African Americans with Type 2
diabetes: An exploratory pilot study. J. Natl. Med. Assoc. 2019, 111, 256–261. [CrossRef]

81. Madarshahian, F.; Hassanabadi, M.; Koshniat Nikoo, M. Cognitive status and foot self care practice in overweight diabetics,
engaged in different levels of physical activity. J. Diabetes Metab. Disord. 2014, 13, 31. [CrossRef]

82. Tuha, A.; Getie Faris, A.; Andualem, A.; Ahmed Mohammed, S. Knowledge and practice on diabetic foot self-care and associated
factors among diabetic patients at Dessie Referral Hospital, Northeast Ethiopia: Mixed Method. Diabetes Metab. Syndr. Obes. 2021,
14, 1203–1214. [CrossRef]

20



J. Pers. Med. 2023, 13, 434

83. Qasim, M.; Rashid, M.U.; Islam, H.; Amjad, D.; Ehsan, S.B. Knowledge, attitude, and practice of diabetic patients regarding foot
care: Experience from a single tertiary care outpatient clinic. Foot 2021, 49, 101843. [CrossRef] [PubMed]

84. Ong, J.J.; Azmil, S.S.; Kang, C.S.; Lim, S.F.; Ooi, G.C.; Patel, A.; Mawardi, M. Foot care knowledge and self-care practices among
diabetic patients in Penang: A primary care study. Med. J. Malays. 2022, 77, 224–231.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

21





Citation: Torres-Lacomba, M.;

Navarro-Brazález, B.; Yuste-Sánchez,

M.J.; Sánchez-Sánchez, B.;

Prieto-Gómez, V.; Vergara-Pérez, F.

Women’s Experiences with

Compliance with Pelvic Floor Home

Exercise Therapy and Lifestyle

Changes for Pelvic Organ Prolapse

Symptoms: A Qualitative Study. J.

Pers. Med. 2022, 12, 498. https://

doi.org/10.3390/jpm12030498

Academic Editors: Riitta Suhonen,

Christian Singer, Minna Stolt and

David Edvardsson

Received: 19 November 2021

Accepted: 17 March 2022

Published: 19 March 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 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 (https://

creativecommons.org/licenses/by/

4.0/).

Journal of

Personalized 

Medicine

Article

Women’s Experiences with Compliance with Pelvic Floor Home
Exercise Therapy and Lifestyle Changes for Pelvic Organ
Prolapse Symptoms: A Qualitative Study
María Torres-Lacomba , Beatriz Navarro-Brazález * , María José Yuste-Sánchez , Beatriz Sánchez-Sánchez ,
Virginia Prieto-Gómez and Fernando Vergara-Pérez

Physiotherapy in Women’s Health (FPSM) Research Group, Physiotherapy Department, Faculty of Medicine and
Health Sciences, University of Alcalá, 28805 Madrid, Spain; maria.torres@uah.es (M.T.-L.);
marijo.yuste@uah.es (M.J.Y.-S.); beatriz.sanchez@uah.es (B.S.-S.); v.prieto@uah.es (V.P.-G.);
fernando.vergara@uah.es (F.V.-P.)
* Correspondence: b.navarro@uah.es

Abstract: In this study, we aimed to investigate women’s experiences with compliance with pre-
scribed pelvic floor muscle exercises (PFMEs) and lifestyle changes 6–12 months after completing an
individual pelvic floor physiotherapy program. This study was targeted to understanding factors af-
fecting adherence to PFMEs and lifestyle changes to deal with pelvic organ prolapse (POP) symptoms.
We designed this research as a descriptive qualitative study. We conducted this study from December
2016 to September 2017 in Madrid, Spain. Twenty-six women with symptomatic POP selected using
a purposive sampling method participated in six focus groups and three one-to-one semi-structured
interviews. Three authors coded and inductively analyzed transcript contents with iterative theme
development. A thematic analysis revealed three main themes: (1) symptoms change; (2) PFMEs and
lifestyle changes performance; and (3) a health practitioner–patient relationship. Women identified
as adherent reported improvement in physical symptoms and emotional and general state as a
result of the new knowledge achieved. Fear also promoted compliance with performing PFMEs
and adopting lifestyle changes. Likewise, PFMEs preference and routine, integration of PFMEs
and lifestyle changes into activities of daily living, support guides, therapeutic alliance, individual
supervision, follow-up, and feedback were also identified as adherence facilitators. One of the biggest
barriers that we identified was responsibility. Compliance with prescribed PFMEs and lifestyle
changes can be improved with effective individual, women-centered, and supervised physiotherapy
programs reducing symptoms, including exercises aligned with women’s preferences that are easy to
integrate in daily living, promoting knowledge and awareness of their condition, providing written
or electronic guidelines, with routine follow-up visits offering both positive feedback and clear and
consistent messages, and enhancing therapeutic alliance.

Keywords: pelvic organ prolapse; pelvic floor muscle exercises; lifestyle changes; therapeutic adherence;
women’s experience

1. Introduction

Pelvic organ prolapse (POP) is a common condition affecting mostly postmenopausal
women, with a peak age prevalence at 60–69 years [1,2]. The symptoms significantly impair
women’s daily activities and quality of life [1,3]. POP involves the descent of one or more
perineal organs (uterus, bladder, and/or rectum) from the normal anatomic position into
the vagina [4]. Widespread symptoms include feeling vaginal building or pressure in
the pelvis, discomfort in the perineum, low back and pelvic pain, which are commonly
associated with other urinary, bowel, and sexual symptoms, such as urinary incontinence,
fecal incontinence, constipation, and sexual dysfunction that may or may not be related to
POP [4–7]. Moreover, women with POP have reduced pelvic floor muscle (PFM) strength
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and greater PFM dysfunction, with more severe POP and urinary symptoms [8], and there
are weaker PFM involuntary contractions during increases in intra-abdominal pressure
such as coughing in women with POP stage I and II than in women without POP [9].

POP can be managed by surgery, conservative management (lifestyle advice, PFM
training, and vaginal pessaries), or a combination of these [1,7,10,11]. Conservative treat-
ments are often recommended if the POP is mild or surgery is not indicated. Additionally,
surgical treatments are commonly associated with increased risk of postoperative com-
plications and POP recurrence [11–13]. According to the latest meta-analysis, pelvic floor
muscle exercises (PFMEs) can effectively improve POP symptoms and stage compared to
controls [14]. Voluntary PFM contraction may improve support of the pelvic organs as well
as their support in the normal anatomic position by contracting PFM before and during
any increase in abdominal pressure such as abdominal straining, cough, etc. [14]. PFMEs
are more strongly recommended, but their symptom reduction success rates decrease in
the medium and long term as adherence to the program deteriorates [15,16]. Although
adherence to PFMEs in the short and medium term has been investigated in women with
urinary incontinence, women with POP likely also adhere less to PFME programs over time.

To the best of our knowledge, only one study explored adherence to a PFME program
in five women with POP in New Zealand with a single data collection method: a one-to-one
interview with a single researcher [17].

Thus, in this study, we aimed to investigate the experience with compliance with PFM
home exercises and lifestyle changes in a group of women with POP who completed an
8 week supervised pelvic floor physiotherapy program combining PFM physiotherapy,
PFM home exercises, and therapeutic education (which included lifestyle changes) in order
to understand the factors that can facilitate or inhibit women’s compliance with PFM home
exercises and lifestyle changes for improving adherence and person-centered care.

2. Materials and Methods
2.1. Study Design

We conducted this qualitative research between December 2016 and September 2017
at the Research Unit of the Physiotherapy in Women’s Health Research Group of the
University of Alcalá (Madrid, Spain). We selected a descriptive qualitative design [18],
and we conducted the study using focus groups and one-to-one interviews [19]. We
used focus groups rather than individual interviews mainly because (a) sensitive and
personal disclosures are more likely in a focus-group setting, (b) respondents are more
likely to be candid when other similar people are present, (c) there is less individual
pressure than in an in-depth interview, and (d) the moderator can more easily reintroduce
a topic not sufficiently covered than in a one-to-one interview [20]. The study protocol
was approved by the Ethics Committee for Clinical Research of the Príncipe de Asturias
Hospital (OE10/2010) in Alcalá de Henares, Madrid, Spain. The study reporting followed
the Standards for Reporting Qualitative Research (SRQR) guidelines [21], as well as the
COREQ checklist [22]. We followed the ethical principles of the Declaration of Helsinki.
All participants provided informed written consent.

2.2. Participants

Selected using a purposive sampling method [23], we considered 26 women diagnosed
by their gynecologist, according to the POP-Quantification Scheme [4], with symptomatic
POP, recruited from the Hospital Príncipe de Asturias (Madrid, Spain), and referred to a
specialized women’s health unit to receive an individual woman-centeredness program of
pelvic floor physiotherapy to manage symptoms of POP for inclusion in the study. Women
over 70 years of age, who gave birth within the six months prior to referral, with stage IV
POP, with previous surgery for POP, with psychiatric disease, and who were not able to
understand Spanish were excluded. Women who completed the physiotherapy program
between 6 and 12 months prior to the start of the study were invited to participate.
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The pelvic floor physiotherapy program consisted of 16 individual sessions over
8 weeks (two weekly sessions) with a women’s health physiotherapist. The intervention
included PFMEs with manual guidance and biofeedback progressing according to the
PERFECT scheme from supine to standing and toward functional activities. Women also
performed the PFMEs at home, prescribed one to three times per day during the eight-week
intervention period. The program also included therapeutic education consisting of instruc-
tion with printed and audiovisual materials about the pelvic floor, pelvic floor dysfunctions,
the identification of possible precipitating factors, weight loss, constipation, heavy lifting,
coughing, high-impact exercise, knack, etc., together with individual strategies for imple-
menting these measures [24]. Upon completion of the physiotherapy program, women
were encouraged to continue PFMEs at home (once per day, at least three days per week)
and to continue to comply with lifestyle changes.

2.3. Data Collection

Women who completed the pelvic floor physiotherapy program 6–12 months ago
with an interest in participation were approached by the research team (M.J.Y.-S.) to de-
termine their availability and convey arrangements with the researcher (M.T.-L.) for both
conversational-style focus groups and one-to-one interviews. The six focus groups lasted
60 to 70 min each and involved 4, 3, 5, 4, 4, and 3 women, respectively. The three one-to-one
interviews lasted 40 to 50 min each. All the focus groups and one-to one interviews were
conducted by a facilitator (a physiotherapist experienced in focus groups and one-to one
interviewing, M.T.-L.) in private, closed rooms at the Research Unit of the Physiotherapy
in Women’s Health Research Group of the University of Alcalá (Madrid, Spain) using
a semi-structured approach. In addition, during the focus groups, the facilitator was
supported by a qualified pelvic floor physiotherapist (B.N.-B.) who acted as an observer,
taking hand-written field notes on nonverbal communications, other observations, etc. We
generated the interview questions in the semi-structured guide (Appendix A) with regard
to the literature on PFMEs adherence [17,25]. The questions were discussed by the study
team: four qualified physiotherapists, two experienced in qualitative research (F.V.-P. and
B.S.-S.) and the other two in women’s health (B.N.-B. and M.T.-L.); an experienced gynecol-
ogist; and a midwife. All interviews were digitally audio-recorded and later transcribed
verbatim by two researchers (B.N.-B. and V.P.-G.), with all women’s names anonymized in
the transcripts. We assigned different codes according to the type of interview (focus group
or one-to-one interview) and to the women’s intervention order.

2.4. Data Analysis

The analysis was conducted by three members of the research team (B.N.-B., F.V.-P.,
and M.T.-L.). A triangulation process (investigator and data collection) was conducted [26]
to ensure rigor in research. We repeatedly read each transcript. Next, in an iterative and
consensus process between three researchers, initial codes were generated and described,
codes were grouped into higher-order categories, and then the categories were arranged
under potential themes. We performed the transcription coding using ATLAS.ti version 6.1
software (Scientific Software Development GMBH, Berlin, Germany).

When the data being collected were repetitive and no new issues were emerging, we
considered that data saturation was achieved, so we ceased collecting data [27]. This arose
after six focus group interviews and three one-to-one interviews.

3. Results

Twenty-six women with symptomatic POP who completed a pelvic floor physio-
therapy program 6–12 months ago participated in six focus groups and three one-to one
interviews. Two women were Latin American, and the remaining were Caucasian. All
women spoke and understood Spanish. The women’s demographics and POP status are
shown in Table 1.
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Table 1. Women’s demographics and prolapse status.

Parameter Value

Age (years), X(SD) 57(9)

BMI (kg/m2), X(SD) 25.1(4.7)

Menopause, n (%) 26 (92.8%)

Type of prolapse, n (%)
Cystocele 20 (71.4%)
Hysterocele 12 (42.8%)
Rectocele 5 (5.3%)

Stage of prolapse, n (%)
1 0 (0%)
2 21 (75%)
3 7 (25%)
4 0 (0%)

Other PFD
Urinary incontinence 20 (76.9%)

SUI 11 (55%)
UUI 4 (2%)
MUI 12 (60%)

Anal incontinence 13 (46.4%)
Flat 12 (92.3%)
Flat & FI 1 (7.7%)

Time between physiotherapy program and interview
(months), X (SD) 10.1 (1.4)

Pre-Post physiotherapy program changes
P-QoL score (points), X (SD) 22.3 (5.6) *

PFDI-20 score (points), X (SD) −28.4 (−19.3) **
PFM strength (cmH2O), X (SD) 9.78 (2.48) ***

BMI: Body mass index; PFD: Pelvic floor dysfunction; SUI: stress urinary incontinence; UUI: urgency urinary
incontinence; MUI: mixed urinary incontinence; FI: Fecal incontinence; P-QoL: Prolapse Quality of Life Ques-
tionnaire (* an improvement of 14.5 points is considered clinically relevant [28]); PFDI-20: Pelvic Floor Distress
Inventory Short Form (** an improvement of 13.5 points is considered clinically relevant [29]); *** an improvement
of 9 cmH2O is considered clinically relevant [30]; PFM: Pelvic floor muscles; X (SD): Mean (Standard Deviation).

Women’s experiences (facilitators and barriers) in complying with home PFMEs and
lifestyle changes were identified in three themes: (1) symptom changes; (2) performance of
PFMEs and lifestyle changes; (3) the health practitioner–patient relationship (Figure 1).
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3.1. Theme 1: Symptom Changes

We identified improvement in physical symptoms as one of the main factors mo-
tivating compliance with home PFMEs and lifestyle changes, such as voluntary PFM
contractions before and during activities that increase abdominal pressure such as weight
bearing, coughing, etc. Women reported that having less of a bulging sensation in the
vagina or a reduction in the episodes of urine leakage encouraged them to continue with
the exercises.

I am happy . . . I no longer leak urine . . . because before I had frequent leaks. It’s what
bothered and I disliked it the most . . . Now, yes, I feel calm because the exercises that
have taught me . . . I’m fine. (FG3-POP-P5)

At the moment I continue to do them [PFMEs and lifestyle changes], mainly contractions
before weightbearing and coughing [knack], they have been very good for me, they have
been very good for me, I feel much better because before, it seemed that I was walking with
a ball there [she points to her vagina] all day, but now I don’t feel anything [an expression
of relief spread across her face]. Sometimes when I get constipated, I feel it a bit [the bulge
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into the vagina], although the position I learned to defecate is better for me, and of course,
it is not the same as before coming here to do the exercises and learn those positions to
urine, defecate, or contract before coughing, and those things that we learned here...at
least I have felt that. (FG2-POP-P4)

We also found that the fear of worsening symptoms, or feeling the symptoms that they
learned to control again, or of surgery as a reminder or trigger to resume the PFMEs and
lifestyle changes were facilitating factors.

As soon as I neglect myself and do the exercises less, or I have an allergy episode that
I sneeze many times and I notice heaviness there [pelvis and vagina] or I start again
with small leaks [urine leaks], I begin to do the exercise again, to contract [PFM] before
sneezing, coughing, etc. Right away I think, I don’t want to go back to be like before . . .
(FG3-POP-P5)

I am afraid, afraid that everything will crumble and that is why I force myself to do it
[PFMEs and lifestyle changes], because I am afraid. (FG6-POP-P2)

Let’s see, my neighbor has been operated and she has not been well. I think about the
operation. So, the fear, right? I fear the operation, I know women who have put that
surgical mesh on. Very bad. And after three months they have put it back on again, and...
I don’t want to go through that. (FG6-POP-P2)

I’m afraid that it will fall more, that everything will collapse, and then that will stay
dry, and I will get injured and have problems, that is, I am afraid that it will get worse.
(Int-POP-P3)

This ability to control their symptoms produced an increase in confidence, security,
and satisfaction.

I was lost, emotionally lost, and everything has improved for me, because I did not know
who to turn to and then I already met you one day. Well, my physical condition improved
. . . physically and mentally, I feel more secure. (FG2-POP-P3)

I do it [PFMEs and lifestyle changes] to feel better, so that it doesn’t get worse [POP] and
improve my quality of life. (Int-POP-P3)

You feel satisfied, you know that you can retain it [POP and urine leaks], that you can
control it, and that you feel freer. (FG4-POP-P3)

. . . for me it has been a great benefit. I’m very happy” (Int-POP-P1)

They also reported perceiving a global improvement, an improvement in their sexual
activity, and even in their quality of life.

I have learned to control my muscles . . . . And to also facilitate many things in my body,
to know how to control it as well. Sexually it also favors me, that is, it also stimulates
many things. And to know my entire body. (FG1-POP-P1)

Women also associated these positive changes with their newly acquired knowledge and
shared it with other women. New knowledge about the anatomy and physiology of the
pelvic floor, pelvic floor dysfunctions, risk factors, management, how to correctly perform
the PFMEs, etc., seemed give them a sense of control, facilitating adherence. The valuable
knowledge gained was key to understanding the importance of incorporating PFMEs and
lifestyle changes into their routines and living activities to improve their symptoms and
thus prevent both POP and other pelvic floor dysfunctions from progressing.

. . . everything I have learned here has been surprising for me, and a satisfaction, I had
no idea about so many things! Now, I know how important it is for me [PFMEs and
lifestyle changes] and I even share it [new knowledge] with my daughters, my friends . . .
(Int-POP-P2)

Knowing what you can do to improve, why you have to do it, understanding it, is
fundamental . . . Yes, yes, I already contract instinctively, especially when coughing and
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sneezing, before gaining weight too, I control the stimulating drinks, I no hold myself for
so long to go to the bathroom to urine, I defecate in a more adequate posture that helps me
not to push . . . (FG3-POP-P3)

And I think that this pelvic floor program should be done for every woman from now on.
To adolescents, that they learn everything that we have learned from now on... so that
they learn from young, from before getting pregnant to take care of their pelvic floor and
that what happens to us does not happen to them. (FG1-POP-P4)

3.2. Theme 2: Performance of PFMEs and Lifestyle Changes

In the theme of performing PFMEs and lifestyle changes, the experience of each
woman with PFMEs was included. Women taught to perform the PFMEs felt they were
performing them better and that, therefore, they had control (self-efficacy). In addition,
the association of PFMEs with some everyday gestures (e.g., voluntary PFM contractions
(Knack) before and during activities that increase abdominal pressure such as weight
bearing, coughing, etc.,) act as a reminder to perform PFMEs. Therefore, these activities
supported compliance.

But always the same, the one to maintain . . . I like and am good at. Although, I do
PFMEs less than before, really, but everything I learned [lifestyle changes] I have fully
integrated, and I no longer have to think about it, I just do it. (FG1-POP-P4)

I, for example, the one on “the ladder”, well, the one on “the ladder” and the one
“going down and up fast”. I like them and I feel it very well. Also, the one to contract
[Knack] before laughing or coughing, I like it a lot because it prevents me from leaks.
(FG4-POP-P2)

Stand up, especially when I carry weight and sneeze or cough, I feel how it [knack] holds
it [POP] inside [into the vagina]. (FG6-POP-P1)

That is the one I do best, of course . . . “the holding” and the knack, drinking, bathroom,
etc. [lifestyle changes], that are totally integrated into my life. (Int-POP-P2)

Most of the women stated that integrating PFMEs and lifestyle changes into their daily
life, the possibility of performing PFMEs in any place, and a PFME regular routine (routine
of place, routine of time of day) made it easier to continue these changes. Most women
claimed to be much more consistent with lifestyle changes, which they considered fully
incorporated into their routines.

...what is easier to do, I see that I can do it [PFMEs] at any time. When I am standing,
I am sitting, I am even washing the dishes, I am with the children, because I hold my
baby in my arms, and of course, that forces me, because I know that I am going to force
myself and that I am going to do it [Knack] at the same time....I take advantage of those
moments. (FG3-POP-P5)

I take advantage of it the most, with the iron, you are standing up, you relax a little and
come on, let’s do it [PFMEs]. I really like that. (Int-POP-P2)

Yes, I am also . . . At work doing it [PFMEs] at all times . . . or waiting for the bus.
(Int-POP-P3)

. . . well on Monday, Wednesday and Friday I do these [PFMEs], and on Tuesday and
Thursday these others [PFMEs]. Always when I go to bed. (FG6-POP-P3)

I have incorporated them [PFMEs] into my gym routine, I do them three times a week
that I go to the gym. And I also contract [Knack] when she taught me B. [Pelvic floor
program Physiotherapist] during Pilates exercises. (FG4-POP-P4)

I always do them [PFMEs] after I shower in the morning, it is already routine and I
always do them, just like contracting [Knack] before heavy load, I have already automated
it. (Int-POP-P1)
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However, several women reported a lack of criteria regarding the time of day of
exercises, repetitions, and progression that made it difficult to perform PFMEs.

And then when I suddenly remember and say to myself: come on, I’m going to do them at
noon, even if it’s on a carpet. I will always win something . . . . And then at night when I
go to bed I say: Uffff! And again I have to do this . . . .. how many do I have to do, how I
continue . . . ? (FG2-POP-P2)

And especially when I look bad, I see that I need it and then I do them a few days, oh my
God! Why have I stopped it? Pum pum . . . (FG4-POP-P3)

In addition, individualized ad hoc guides (written, spoken, or apps) providing re-
minders regarding PFME types, repetitions, progression, and lifestyle changes were de-
scribed as support material that acted as a reminder facilitating adherence to PFMEs and
lifestyle changes.

What B. [pelvic floor program Physiotherapist] put in the notebook is what I exactly do,
and so I don’t forget. (FG3-POP-P1)

I do what B. [pelvic floor program Physiotherapist] taught me, I have it here written down
on a paper [written information], and very well. (Int-POP-P1)

. . . I always have a small piece of paper, if I have a doubt...for example: I don’t remember
the progression of an exercise, so I look at the paper that I have on the bedside table, and I
check the paper. (FG2-POP-P1)

Well, I preferred to record it on my mobile phone, and that is how I always carry it with
me, and if I don’t remember something, I listen to it quickly, I do it on the subway when I
go to work, and it suits me very well. (Int-POP-P3)

The apps she [pelvic floor program Physiotherapist] taught me to do the exercises is
fantastic, I carry it on my mobile and I do them with the app. I like it. (FG3-POP-P2)

Finally, the feeling of responsibility and the need to take care of themselves as they
take care of others emerged from the sessions, mostly related as a barrier to integrating
PFMEs in their daily living. Their roles as caregivers in the family negatively influenced
their adherence to PFMEs, since they take care of the family first, and they do not pay
enough attention to their self-care.

It is our responsibility, the disease [POP], but we are not consistent, and we also think
before of others, children, family. (FG5-POP-P4)

We are not in the habit of spending time with ourselves. Because it is a bad habit and a
bad practice of ourselves. So, we always make the mistake thinking “it doesn’t matter”.
The last one, us. And we are not interested in ourselves. (FG5-POP-P3)

Well, let’s say that our will fails us, the truth is a bit for me that I think I had to be more
responsible, and I haven’t done them [PFMEs]. (Int-POP-P1)

And we don’t worry about ourselves. Always. And even if we don’t have anything to do,
we don’t think about ourselves. (Int-POP-P3)

3.3. Theme 3: Healthcare Practitioner–Patient Relationship

The individualized pelvic floor physiotherapy program including follow-up sessions
was identified as essential for performing PFMEs and for compliance with lifestyle changes.

It is not the same as going to the gynecologist, and they tell you: look, do these exercises
that will help you. And then, of course, you say: okay, I do them, but of course, you don’t
know if you do it well or do it poorly and of course, here they teach you how to do it. Also,
how to urinate or defecate, which before you did not do as well as you should, and other
things you do not know. So, it’s different. (FG3-POP-P3)

. . . and B. [pelvic floor program physiotherapist] has been giving me tricks, strategies,
helping me to integrate them [PFMEs and lifestyle changes] into my life, to look for the
moments . . . (FG4-POP-P3)
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While we are here, we do it, we go, at least I do. And I know how to do it and if I do it
well is because B. [pelvic floor program physiotherapist] tell me. And then we continue
with the reviews. (Int-POP-P2)

I thank B. [pelvic floor program physiotherapist] who helped me to improve, because
maybe if I did not come here . . . well, uh . . . when I also come here for follow-up, I
remember to do it, it reinforces me. (Int-POP-P3)

In addition, the positive feedback of physiotherapists and other health professionals
(mainly gynecologists) involved in the therapeutic approach also influenced adherence to
PFMEs and lifestyle changes.

The gynecologist is happy, because he says: we have seen that many people have progressed,
and we have seen that I have improved, and POP has been stabilized. (FG3-POP-P3)

And it also motivates me that the gynecologist has told me to continue exercising, that I
am better and to continue. (FG5-POP-P1)

The physiotherapists of the program were identified as having a better approach to
care than doctors and nurses. The women responded that the aspect of the physiotherapy
program that they most valued was their patient, loving, listening, and helpful attitude,
reflecting a person-centered attitude (therapeutic alliance).

. . . .and B. [pelvic floor program physiotherapist] has already taught me with love and
patience, and we are learning, because I never knew, and in my country . . . Well, I am
not from here, but now, thank God, with the exercises that B. has taught me, I can. I am
very happy and grateful. (FG2-POP-P4)

And here [pelvic floor program], I have felt very good, they [pelvic floor program physio-
therapists] have treated me very well, with a lot of patience, they have listened to me, they
have helped me, and I have learned a lot and I have improved. (FG6-POP-P2)

... for the learning we have had, that you can already carry it out to practice it in your
daily life with a program that has been made for each of us, and well, if we do not come to
the program, we would not have learned all this [PFMEs and lifestyle changes], me at
least. You read four things, you know two or three, you know them in your own way, you
don’t know if it is well-done as well . . . . Well, for me it was the best, finding you [pelvic
floor program physiotherapists]. (Int-POP-P3)

4. Discussion

In this study, we explored women’s experiences with compliance with home PFMEs
and lifestyles changes for POP symptoms and their facilitators and barriers. Our findings
showed that most women, over time, do not perform PFMEs regularly (weekly); however,
they comply with lifestyle changes. As shown in prior studies, decline in PFME compliance
over time is normal [25,31]. Several researchers have investigated the factors that influ-
ence adherence to PFMEs, mainly in women with urinary incontinence, although none
specifically addressed adherence to lifestyle changes [15,16,32–35]. Regarding POP, a single
qualitative study analyzed adherence to PFME, but it also did not consider adherence to
lifestyle changes [17]. So, to the best of our knowledge, this is the first study including fac-
tors affecting adherence to lifestyle changes (i.e., strategies for bladder control; contributing
factors; knack application to manage everyday pelvic floor challenges; daily PFMEs for
at least 15 days after a period of allergy, cold, weight bearing, etc.; performing PFMEs at
the end of the sports activities involving weightbearing or impact, in addition to knack;
etc.) [24,36–38].

Regarding the methodology, we used a descriptive design in order to understand
and determine the experience of women who completed a supervised and individualized
pelvic floor physiotherapy program including training for the long-term maintenance of
PFMEs and lifestyle changes. This approach allowed us to explore women’s experiences
with adherence to PFMEs and lifestyle changes for POP from the their perspective and to
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understand the meanings that the women attach to their behavior [18]. In contrast to the
phenomenological study by Hyland et al. [17], a key strength of our descriptive study is
the data collection triangulation, combining one-to-one individual interviews and focus
groups. The use of investigator triangulation further strengthened this study, resulting in a
valid and comprehensive understanding of these phenomena [39].

Our approach produced three themes explaining the factors modifying adherence to
PFMEs and lifestyle changes: (1) symptom changes; (2) performing PFMEs and lifestyle
changes; and (3) the health practitioner–patient relationship.

4.1. Symptom Changes

Changes in symptoms were identified as an important factor modifying adherence.
We found that both the improvement in and symptom relapse in those women who stopped
performing the PFMEs or relaxed their changes in lifestyle, mainly knack, were powerful
triggers of therapeutic adherence. Previous research in women with incontinence reported
that women with more frequent urine leaks before and after PFMEs plus an education
physiotherapy program were more adherent to PFMEs one year after physiotherapy than
women with less frequent urine leaks [15]. Similarly, Abhyankarome et al. reported that
women with POP ask for help based on the symptoms experienced. They explored women’s
experiences with seeking diagnosis and treatment for POP. They interviewed 22 women
receiving POP care through U.K. NHS urogynecology services regarding experiences with
seeking diagnosis and treatment for POP and their needs and priorities [40]. Lack of
awareness of POP symptoms [40,41] due to mild symptoms resulted in women seeking
less help and making less of a sustained effort to perform PFMEs, similar to women with
urinary incontinence [15,34,42,43]. However, when women are aware of POP symptoms,
when they feel their fear of symptoms worsening, and they feel fear of the condition
progressing to the extent that surgery is the only achievable option [40], that is when PFME
compliance increases. A wish to avoid surgery as long as possible is a motivator for seeking
help and for performing PFMEs [40].

These symptoms can affect women’s self-esteem, body image, and quality of life [40]
and can have social, psychological, and sexual impacts. The more the symptoms progress,
the more they affect quality of life, social well-being, and sexual health [44–46]. Ghetti et al.
found, in their qualitative study describing the emotional burden experienced by forty-four
women seeking treatment for POP, that women’s psychological well-being is intimately
related with their POP symptoms [47]. Salovey et al. reported that physical health and
emotional states influence one another. Positive emotional states, such as the satisfaction
expressed by the women in this study, and their empowerment regarding the control of
their symptoms may promote healthy perceptions, beliefs, and physical well-being [48].
Women also linked satisfaction and sense of control to embodied knowledge. Women
stated that gaps in their pelvic health knowledge have been addressed. Pintos-Díaz et al.,
in a qualitative study exploring the reasons Spanish women with urinary incontinence
sought help, stated that women’ have complaints about the overall lack of information.
They also found that the knowledge of many women about pelvic floor and pelvic floor
dysfunctions was based on beliefs or myths [43]. Pelvic health education is effective in
dealing with myths, false beliefs, and misinformation about the pelvic floor and pelvic
floor dysfunction [43]. Moreover, all women reported using their new knowledge, mainly
lifestyle changes, and PFMEs. They even shared this information with others. Adherence
was linked with knowledge. The more knowledgeable and insightful the women were
about their pelvic floor and pelvic health, and the more they experienced an effect on their
symptoms, the more they adhered to PFMEs [49]. These findings agree with those of other
studies conducted in women with urinary incontinence [15,50,51].

This theme did not emerge the study by Hyland et al. [17]. This could be due to the
clinical characteristics of the women in each study. Although women were homogeneous
regarding the stage of POP (II and III) and they could also have been homogeneous in
relation to the POP symptoms, whether the five women interviewed by Hyland et al. suf-
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fered from other pelvic floor dysfunctions is unknown. In our study, women also reported
urinary incontinence (76.9%) and anal incontinence (46.4%) symptoms. POP often co-exists
with other pelvic floor dysfunctions, mainly those involving urinary incontinence [5,12,52].

4.2. Performing PFMEs and Lifestyle Changes

Compliance with PFMEs and lifestyle changes was associated with regular routines
and their integration into their daily lives, PFME movability, and PFME preference regard-
ing control and self-efficacy. Most women performed the PFMEs, which allowed them to
have more control and a greater sense of performing PFMEs effectively, which could be
related to self-efficacy with a PFME-specific task. A woman’s belief in her own ability to
perform PFMEs seems to influence adherence to PFME as well as to predict the intention to
adhere to PFMEs [15,36,53,54]. These findings agree with those of prior studies in women
with urinary incontinence [34] as well as with the findings reported by Hyland et al. in
women with POP symptoms [17].

Women also valued the individualized ad hoc guidelines because they explained
PFME types, repetitions, progression, and some lifestyle changes. This support material
acted as a reminder that facilitated adherence to PFMEs and lifestyle changes. Several
studies have evaluated strategies to improve adherence to PFMEs [15,55–57] in women
with urinary incontinence. Some researchers tested the efficacy of electronic reminders or
exercise diaries, finding that these are effective in increasing adherence to PFMEs in an
unsupervised approach [55–57]. As barriers to seeking treatment, Abhyankarome et al.
reported that women with POP expressed forgetting to perform the exercises after some
time. To recall the exercises, some of them used telephone apps or alarms as reminders and
some paired the exercises with daily activities [40].

Women identified the largest barrier to PFME adherence as the feeling of responsibility
and the need to take care of others. In the current study, not only did women prioritize
others over themselves, but they also expressed their poor commitment to their own
healthcare. This may be due to the role of women in society as family planners and
caregivers [58,59], probably because of their feeling of moral and affective obligation [60,61].
Despite the social changes over the last decades and the increased involvement of men
in caring for the family, women continue to be the main caregivers, at least in Spanish
society [62]. These findings agree with those of Alewijse [15] and Hyland [17].

In studies on PFME adherence, adherence is associated with performing PFMEs,
seldom with bladder training or with the functional use of pelvic floor muscles in activities
of daily living. In our study, women stated that they were more compliant with the
functional use of pelvic floor muscles in their day-to-day activities (i.e., knack) than with
PFMEs. Moreover, the functional use of the pelvic floor muscles acts as a reminder to
perform PFMEs, and therefore supports compliance. This is probably because knack is
an effective tool in reducing urine loss, as well as a valid tool for reducing bladder neck
movement, which can also minimize POP symptoms [63,64]. To the best of our knowledge,
this is the first study exploring adherence to lifestyle changes (including functional use of
the pelvic floor muscles) in women with POP symptoms.

4.3. Health Practitioner–Patient Relationship

Women in our study highlighted the importance of their relationship with healthcare
professionals, mainly with the gynecologist and with physiotherapists. This could because
these women underwent a previous pelvic floor physiotherapy program, and in this eight-
week program, the physiotherapists had more opportunities to explain the program and
have discussions with the women. The most valued aspect, as in Abhyankarome et al.,
was the physiotherapists’ person-centered attitude. This issue has not emerged in other
studies on adherence to PFMEs. This could be because those studies were less supervised or
the interventions were unsupervised. The therapeutic relationship or therapeutic alliance
seems to improve adherence, satisfaction, and quality of life [65].
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This therapeutic alliance may have also been reinforced by the follow-ups and the
univocal positive feedback from all of the health professionals involved in the diagnosis
and treatment of the women in the study. The follow-up and feedback were described
as a demand from women with symptoms of POP, expressing “a strong need for longer-
term monitoring and periodic follow-up of prolapse symptoms following the appropriate
training in PFME” [sic] [40]. These follow-ups and univocal positive feedback may have
simultaneously reinforced self-efficacy [35].

Our findings of the experiences with long-term PFME adherence confirm those re-
ported in the literature on women with urinary incontinence [15,16,25,32–34] and with POP
symptoms [17]. Our findings also provide new evidence of the experiences of women with
POP symptoms and adherence to lifestyle changes.

4.4. Limitations

The qualitative approach employed in this study also has some limitations. By nature,
this approach prevents the generalization of the findings to further ethnically diverse
groups. Although the purpose of qualitative research is not to generalize, our results can
be extended mainly to Spanish-culture Caucasian women (although two Latin American
women also participated) who have previously attended an individualized and supervised
woman-centered pelvic floor physiotherapy program in an urban and outpatient academic
and research women’s health physiotherapy unit. Therefore, our findings cannot be
extended to women with POP symptoms who have not visited a women’s health clinic
or specialist.

Although the interviewer (facilitator, M.T.-L.) was an independent researcher to the
pelvic floor physiotherapy program that all women previously completed, the observer
(B.N.-B.) in the focus groups interviews was one of the pelvic floor physiotherapy program
physiotherapists. Therefore, women may also have said what they thought the physiother-
apist would have wanted to hear. Nevertheless, the fact that the women and one of the
researchers had a relationship may have contributed to a safe, confidential, and conducive
environment for women to talk about their intimate stories.

5. Conclusions

To conclude, long-term compliance with prescribed PFMEs and lifestyle changes can
improve with effective, individual, women-centered, and supervised pelvic floor physio-
therapy programs, thereby reducing symptoms. The program should include exercises
agreeing with women’s preferences that are easy to integrate into their activities of daily
living, promoting knowledge and awareness of their condition, providing written or elec-
tronic guidelines adapted to the specific needs of women, with routine follow-up visits
offering both positive feedback and clear and consistent messages from all of the healthcare
professionals involved, and enhancing the therapeutic alliance.

An increased understanding of the facilitators of and barriers to performing PFMEs
and lifestyle changes may help providers better understand women’s needs and provide
individualized care.
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Appendix A

Interview Guide

What do you think the pelvic floor muscle exercises are for? What do you think are its effects?
What do you think the lifestyle changes are for? What do you think are its effects?
Can you tell me about the kind of things you do when you do pelvic floor muscle exercises?
Where are you?
What time of day?
What exercises do you practice the most? Why?
What exercises do you practice the least? Why?
What do you think makes it easier to do the exercises?
What do you think makes it difficult to do the exercises?
Tell me about how your exercises fit into a typical day
Tell me about how your exercises fit into a typical week
How do you go about fitting these exercises in?
Can you tell me about your lifestyle changes? What have you adopted?
Where are you?
What time of day?
What do you think makes it easier lifestyle changes?
What do you think makes it difficult lifestyle changes?
Tell me about how your lifestyle changes into a typical day
Tell me about how your lifestyle changes into a typical week
How do you go about fitting these lifestyle changes in?
What things get in the way of you doing your exercises? And making your lifestyle changes?
How do you cope with these “barriers”?
What have you found useful to keep you going with exercising?
What have you found useful to keep you going with lifestyle changes?
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Gosak, L.; Fijačko, N.; Štiglic, G.

Extracting New Temporal Features to

Improve the Interpretability of

Undiagnosed Type 2 Diabetes

Mellitus Prediction Models. J. Pers.

Med. 2022, 12, 368. https://doi.org/

10.3390/jpm12030368

Academic Editors: Riitta Suhonen,

Minna Stolt and David Edvardsson

Received: 6 December 2021

Accepted: 25 February 2022

Published: 28 February 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 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 (https://

creativecommons.org/licenses/by/

4.0/).

Journal of

Personalized 

Medicine

Article

Extracting New Temporal Features to Improve the
Interpretability of Undiagnosed Type 2 Diabetes Mellitus
Prediction Models
Simon Kocbek 1,*, Primož Kocbek 2 , Lucija Gosak 2 , Nino Fijačko 2 and Gregor Štiglic 1,2,3
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Abstract: Type 2 diabetes mellitus (T2DM) often results in high morbidity and mortality. In addition,
T2DM presents a substantial financial burden for individuals and their families, health systems, and
societies. According to studies and reports, globally, the incidence and prevalence of T2DM are
increasing rapidly. Several models have been built to predict T2DM onset in the future or detect
undiagnosed T2DM in patients. Additional to the performance of such models, their interpretability
is crucial for health experts, especially in personalized clinical prediction models. Data collected
over 42 months from health check-up examinations and prescribed drugs data repositories of four
primary healthcare providers were used in this study. We propose a framework consisting of
LogicRegression based feature extraction and Least Absolute Shrinkage and Selection operator
based prediction modeling for undiagnosed T2DM prediction. Performance of the models was
measured using Area under the ROC curve (AUC) with corresponding confidence intervals. Results
show that using LogicRegression based feature extraction resulted in simpler models, which are
easier for healthcare experts to interpret, especially in cases with many binary features. Models
developed using the proposed framework resulted in an AUC of 0.818 (95% Confidence Interval
(CI): 0.812−0.823) that was comparable to more complex models (i.e., models with a larger number
of features), where all features were included in prediction model development with the AUC of
0.816 (95% CI: 0.810−0.822). However, the difference in the number of used features was significant.
This study proposes a framework for building interpretable models in healthcare that can contribute
to higher trust in prediction models from healthcare experts.

Keywords: diabetes mellitus type 2; prediction model; LogicRegression; interpretability

1. Introduction

Morbidity and mortality are often results of Type 2 diabetes mellitus (T2DM). In
addition, T2DM presents a substantial financial drain for individuals and families, health
systems, and societies. Globally, the incidence and prevalence of T2DM are increasing
rapidly [1]. In 2017, it was estimated that 425 million people had any diabetes (approx.
5.5% of the worldwide population), of which 90% had T2DM. According to projection esti-
mations, the prevalence is going to increase substantially in the coming years; by 2045, for
example, a 48% increase of prevalence from the above numbers is expected, or in absolute
numbers, an estimated 629 million people (approx. 6.6% of the worldwide population) are
expected to be suffering from any diabetes [2]. T2DM can also lead to a substantially in-
creased risk of macrovascular and microvascular disease, especially in inadequate glycemic
control [3]. Impaired fasting glucose typically leads to slow progression of T2DM and,
more importantly, its symptoms may remain undetected for many years.
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Electronic Health Records (EHR) enable researchers to perform predictive modeling
by providing a large amount of data [4] and many links have been found between patient
health, the environment, and clinical decisions [5]. Nowadays, data mining techniques
are applied to various fields of science, including healthcare and medicine [6]. Usually,
techniques such as pattern recognition, disease prediction, and classification are used.
Although multiple methods are available to build prediction models, prediction accuracy
and data validity are often not realistic for model application in practice. Models usually
perform well in specific datasets used to build the prediction models but are frequently not
adapted sufficiently well when used on other datasets [7].

There is growing interest in clinical prediction, but models’ interpretation is rarely
based on end-user needs [8], and there is a lack of model interpretability techniques [9].
Interpretability of results based on predictive models is crucial in critical areas such as
healthcare and is essential for adopting models. People often do not understand predictive
models and therefore do not trust them [10]. LogicRegression can be used to improve the
interpretability of predictive models.

LogicRegression is an adaptive classification and regression procedure which searches
for Boolean (logic) combinations of binary variables that best explain the variability in the
outcome [11,12]. LogicRegression looks for logical combinations of binary features. We can
explain the variability of the outcome feature and thus reveal the features and interactions
related to the response and whether they have predictive capabilities [11].

The purpose of this paper is to use LogicRegression to make final models less complex
(i.e., with less features) and the features that appear in the interpretation of predictive
models much more understandable. This is also important for health professionals, as
they do not have the necessary knowledge to apply prediction models or interpret the
results obtained. This is also important from the patient’s point of view and the provision
of personalized healthcare. Simple interpretation will make it easier for the patient to
understand the operation of the predictive model and outcome. The paper presents an
example of using extracted features using Logic Regression to improve the personalized
interpretability of the prediction models to the end-users.

2. Materials and Methods
2.1. Data

EHR data consisted of health check-ups and prescribed drugs data from four Slovenian
primary healthcare providers for a period of approximately 3.5 years from 12 December
2014 to 27 July 2018. Data for 21,138 medical records and 114 potential useful features
were exported from the healthcare information systems after the on-site anonymization
process. Our first step was the removal of features with more than 20% of missing data
(73 potential features remain). Since our focus when building prediction models was on
the fasting plasma glucose level (FPGL) measurement (mmol/L) and results of Finnish
Diabetes Risk Score (FINDRISC) features, which included Age, Gender, BMI, Waist cir-
cumference, Active_30_min, Medication, High_BS, Grocer, and Diab_fam we selected
cases with all those values present (4086 such cases remained). We next removed (a) cases
with more than 50% of the features were not available (4067 cases left), (b) removed all
duplicate entries (in cases of multiple patient visits only the most recent visit was included)
(3535 cases left), (c) cases not having a previous diabetes diagnosis (3176 cases left) and
entries where: (d) FPGL was not reported giving us a total of 3120 records of patient visits
were left for development of a prediction model to estimate the risk of undiagnosed T2DM.
Data included demographics, questionnaire answers for lifestyle choices, physiological
measurements, and prescribed medications for two time periods.

Binary features were created for prescribed drugs and questionnaire responses, which
resulted in nine numeric and 161 binary features where specific drug related feature was
coded as positive in cases where a patient was prescribed with the specific drug during
the last 4 months prior to the visit. The target feature was binary, where positive cases
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were defined as having FPGL higher than 6.1 mmol/L consisting of 24.71% (n = 771) of
patient visits.

We imputed the remaining missing values using the MissForest based approach [7],
which on average meant features with 12.25% missing values as we initially already
removed features with 20% or more missing values. MissForest is used to impute missing
values particularly in the case of mixed-type data. It can be used to impute continuous
and/or categorical data including complex interactions and nonlinear relations. The
summary information of the basic predictive and target features can be seen in Table 1.
Please see Table A1 for list of all features used in the experiments.

Table 1. Summary table basic predictive and target features for healthcare centers.

Original Feature Name Description FPGL ≤ 6.1 mmol/L
[75.29% [n = 2349]]

FPGL > 6.1 mmol/L
[24.71% [n = 771]]

Age [mean (standard deviation − SD)] Age in years 56.07 (SD = 13.2) 61.77 (SD = 10.98)
Gender_M [%(n)] Percentage of males 37.16 (n = 873) 54.47 (n = 420)
BMI [mean (SD)] Body mass index 28.89 (SD = 5.39) 32.16 (SD = 13.21)
WC [mean (SD)] Waist circumference in cm 96.25 (SD = 13.89) 103.48 (SD = 13.8)

Active_30_min (Q2) [%(n)] Active at least 30 minutes a day? 64.88 (n = 1524) 52.27 (n = 403)
Medication (Q3) [%(n)] Blood pressure medication? 40.19 (n = 944) 60.18 (n = 464)

High_BS [%(n)] (Q4) Ever measured high blood sugar? 7.32 (n = 172) 47.47 (n = 366)
Grocer [%(n)] (Q18) Eat vegetable/fruit daily? 90.59 (n = 2128) 78.99 (n = 609)

Diab_fam [%(n)] (Q6) Diabetes in family? 69.65 (n = 1636) 61.74 (n = 476)
FPGL [mean (SD)] Fasting plasma glucose level 5.26 (SD = 0.44) 6.74 (SD = 0.8)

2.2. Experimental Setup

The data were split into 80% to derive five extracted features using Logic Regres-
sion [13] and 20% to build and evaluate the final prediction models.

Finally, we created three datasets with the following features: all numeric and binary
(170), all numeric and logic (14), and all numeric, binary, and logic features (175). On each
dataset, we built a predictive model separately using the same training data.

The Least Absolute Shrinkage and Selection Operator (LASSO) [13] was used to
build prediction models. We repeated each 10-fold cross-validation ten times to estimate
the variance in Area under the ROC curve (AUC) that was used as our classification
performance metric.

3. Results

We split the results in this section into two parts. First, we present selected logic
attributes extracted from the dataset for the undiagnosed T2DM prediction use case. Next,
we present the performance evaluation of the model.

3.1. Feature Extraction Using LogicRegression Approach

To demonstrate the practical example of using LogicRegression based extraction of
new features to improve interpretability of the prediction models, we provide the results of
the first cross-validation run.

The selected use case resulted in five logic features (Table 2) extracted from the com-
plete set of features.

In Table 3, we list all features that were selected in at least 50% of runs in our exper-
iments with LASSO on the dataset with numeric and logic features, while Table 4 lists
features for the dataset with numeric, binary and logic features. Frequency (freq) shows in
how many experiment runs each feature appeared in the final set of features.
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Table 2. Extracted logic features with corresponding LogicRegression rules and descriptions.

Feature Rule Description

L1 (ATC_J01EE01 or (not Q41)) Prescribed sulfadiazine and trimethoprim, or
never measured high blood sugar.

L2 Q51 Seldom eat fruit and vegetable.

L3 ((ATC_M01AE02 and
ATC_J01CE10) or (not SE))

Prescribed naproxen and benzathine
phenoxymethylpenicillin or not

socially endangered.

L4 Q494 Daily consumption of alcohol in the last
12 months.

L5 (MSE or ATC_D01AE15) Medium socially endangered or prescribed
antifungals for dermatological use.

Table 3. Selected features with the Least Absolute Shrinkage and Selection Operator (LASSO) on the
dataset with numeric and logic features.

Feature Freq Description

−Gender 100 Gender
+Blood_pressure 100 Blood pressure

+Heart_beat 100 Heart_beat
+Age 100 Age
+BMI 100 Body mass index
+WC 100 Waist circumference
−L1 100 Logic feature 1
−L2 100 Logic feature 2
−L3 100 Logic feature 3

−Body_height 99 Body height
+Body_weight 83 Body weight

Table 4. Selected features with LASSO on the dataset with binary, numeric, and logic features.

Feature Freq Description

−L3 100 Logic feature 3
−L4 100 Logic feature 4
+L5 100 Logic feature 5

+Blood_pressure 100 Blood pressure
+WC 100 Waist circumference in cm

+Heart_beat 100 Heart_beat
+Age 100 Age in years
+Q45 100 Ever measured high blood sugar? Yes

−Gender 100 Gender
+Q32 93 Using drug(s) for lowering blood pressure

+Body_weight 87 Body weight
−Non_smoker 87 Non-smoker

+L2 79 Logic attribute 2
−Q321 78 Most often used oil is vegetable oil

−Non_drinker 77 No alcohol consumption
−Q583 75 Handle stress with hardship
+Q62 74 Parent, brother, or sister have diabetes
+BMI 69 Body Mass Index
−Q161 63 2 meals per day on average
−Q301 51 No habit of using salt at the table

It can be observed that L1, L2, and L3 were used by prediction models derived from
the data in all folds of all evaluation runs. Thus, confirming a high contribution of extracted
logic features.
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In the case of results from a much wider set of features (Table 4), we can see a higher
variance in selection by the final prediction models. Four (L2, L3, L4, L5) logic features can
be found among the varaibles that were selected in at least 50% of evaluation runs.

3.2. Performance Evaluation

In Figure 1, we summarize AUC and a selected number of features for all three datasets:
no_logic (numeric and binary features), all_logic (numeric, binary, and logic features), and
num_logic (numeric and logic features).
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Figure 1. Selected features with the Least Absolute Shrinkage and Selection Operator (LASSO) on
the dataset with numeric and logic features.

We can observe a slowly increasing average AUC from 0.816 (Standard Deviation
(SD)) = 0.03) in no_logic to 0.819 (SD = 0.03) in all_logic and finally 0.829 (SD = 0.03) in
the num_logic dataset. When looking at the number of selected feature averages and its
variation, we can observe that it slowly increases from 21.7 (SD = 11.18) in no _logic to
23.7 (SD = 10.09) in all_logic but it then almost halves to 13.35 (SD = 0.63) in the num_logic
dataset. The SD is steadily increasing in the first two cases, but then it decreases sharply to
below 1 (SD = 0.63), which means that out of the 100 repetitions in 92 cases 13 or 14 features
were selected in the num_logic dataset. This indicates a very stable final prediction models
when comparing num_logic based solutions to no_logic or all_logic.

4. Discussion and Conclusions

In this paper, we compared three dimensionality reduction approaches to improve the
interpretability of undiagnosed T2DM prediction models (Please note that the calibration
of a prediction models was not the scope of this paper and presents a limitation). A simple
LASSO regression approach is compared to two variants where a pre-selection of predictive
features is conducted on the training set using LogicRegression to consequently simplify a
final set of features obtained by the LASSO regression. We kept all original features with
added logic features in the first variant, while in the second variant, we kept only numeric
and logic features.

Results showed that logic features resulted in simpler models with lower number of
features, which are potentially easier to interpret by healthcare experts. This is especially
important in the field of personalized medicine. Measured AUC was similar to more
complex models, where all features were included. It should be noted that although our
method resulted in a lower number of features, some of the logic features may not be
straightforward to interpret (e.g., the feature L3 in this paper). To address this issue, we
plan to include an interactive system in our future work, where the user would specify the
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maximum number of original features included in generated logic features in cases where
the final model would include many complex logic features. As a result of the current work,
in cases when some of the final features are hard to interpret, we recommend that the user
uses LogicRegression settings to adjust the complexity of final logic features for achieving
satisfactory results.

When healthcare professionals and patients know which features are important in
obtaining the outcome of a prediction model and how they can be combined, it helps
to understand and increase the level of trust in the decision-making systems [10]. With
greater interpretability of the model, we better understand and interpret the forecast for
end-users and improve the support in decision-making for health professionals based on
data [14]. More complex models such as deep neural networks [15] allow high accuracy
but are difficult to explain. Simple models (e.g., decision trees) are less accurate but allow
for more straightforward explanations [16]. Therefore, sophisticated machine learning
models usually offer better performance than traditional simple models but are difficult for
health professionals to understand. However, in many cases simple models also provide
good classification performance, which is not significantly different from more complex
models [17]. Our results confirm this hypothesis. Comprehensible models are known for
their contribution to higher trust in prediction models from the end-users in healthcare.

Interpretability techniques are often categorized according to the time period used
to develop the machine learning model [14]. Pre-model approaches are independent of
the model and may be employed prior to making a choice on which model to use. Our
approach presented in this study belongs in this group of interpretability approaches along
with techniques such as Principal Component Analysis (PCA), t-Distributed Stochastic
Neighbor Embedding (t-SNE), and some clustering techniques. While Molnar [18] classifies
PCA, t-SNE, and clustering methods as interpretable methods, it is worth noting that
the interpretability of attributes transformed using PCA, embeddings, or clusters cannot
provide comprehensible medical interpretation, but can be used to visualize the results and
highlight patterns of interest from an interpretability standpoint. The proposed approach is
much more interpretable, despite the possible complex combinations of features that might
occur as a result of LogicRegression.

During the experiments, we also observed the unstable behavior of logic regression,
where different logic features were selected with each run of the cross-validation. Although
this did not influence the average number of selected features it resulted in instability of
the interpretability of the model. Another limitation are the combinations of the features
used in extracted features. For example, the first extracted feature (L1) suggested that
checking whether a person did not experience elevated blood sugar in the past should
be accompanied by checking for sulfadiazine and trimethoprim use in the last 4 months
– this extracted feature works as a protective factor as seen from Table 3. We see this as a
disadvantage of logic regression since different conclusions can be made based on selected
features. This could be resolved to some extent by using exhaustive search methods
to extract logic features resulting in extremely long running times, presenting another
drawback, especially in cases where personalized models would be built. To personalize
the solution even further, it would be worth exploring the prediction model development
for each specific patient at the time of the examination using the subset of the data where
patients similar to the examined patient would be assigned a higher weight in comparison
to other patients (boosting principle).

Although our work is the field of healthcare, we believe that our results can also be
applied in other emerging fields of applied prediction modeling where interpretability of
results is important such as security [19] or ecology [20]. In future work, we will explore ef-
fectiveness of our methods in the broader field of security, specifically, to help us understand
how misinformation (e.g., intentionally misleading information) is being spread.
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Appendix A

Table A1. List of original features with description and their possible values. Please note that Nominal
features were processed in such a way that for each possible value a new feature was generated. For
example, the feature Q43 resulted in three features for each possible value (new features were named
Q431, Q432 and Q433). Drug features are marked with the Anatomical Therapeutic Chemical (ATC)
classification. The final set contained 170 features.

Name Description Value

Age Age of the patient Numeric

Gender Gender of the patient Male, Female

BMI Body Mass Index of the patient Numeric

Blood_pressure Blood pressure of the patient Numeric

WC Waist circumference of the patient Numeric

Heart_beat Heart beat of the patient Numeric

Body_weight Body weight of the patient Numeric

Body_height Body height of the patient Numeric

Smoking_status Smoking status of the patient Non-smoker, Smoker, Ex-smoker,
Passive smoker

Eating_habits Assessment of eating habits Adequate, Satisfactory, Inadequate

Drinking_status Drinking status Abstinent, Less risky drinking, Risky,
Harmful, Addictive

SDH Social determinants of health Not threatened, Medium
threatened, Threatened

PAS Physical activity status Sufficient, Borderline, Insufficient

Stress Level of stress Not threatened, Threatened

RD Risk of depression No significant risk of depression, Risk
of depression

Q18 How often do you usually
eat vegetables?

Never Points, 4-6 times a week, 1x a day,
More than 1x a day

Q16 How many meals do you eat on
average per day? 2 or less, 3 to 5, 6 or more

Q2 Are you physically active for at
least 30 min/day? Yes, No
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Table A1. Cont.

Name Description Value

Q3 Do you take medication to lower
your blood pressure? Yes, No

Q30 Do you have a habit of salting
dishes at the table? Yes, No

Q32
On average, which type of fat do
you use most in food preparation

or as a spread?

Vegetable oils, Cream, Butter, Lard, Hard
margarines, Soft margarines, High-fat
spreads, Low-fat spreads, Chocolate
spread, Peanut butter, Pate, Cream

Spread, Mayonnaise

Q4 Have you ever had your blood
sugar measured? Yes, No

Q43

How many times in a typical
week do you engage in vigorous

physical activity for at least
25 minutes each time to the point

where you are breathing
and sweating?

0 or 1 times per week, 2 times per week,
3 or more times per week

Q44

How many times in a typical
week do you engage in moderate

physical activity for at least
30 minutes each time, to the

extent that you breathe a little
faster and warm up?

0 or 1 times per week, 2 to 4 times per
week, 5 or more times per week

Q47
How often have you drunk drinks

containing alcohol in the last
12 months?

Never, Once a month or less, 2 to 4 times
a month, 2 to 3 times a week, 4 or more

times a week

Q48

In the last 12 months, how many
measures of a drink containing
alcohol did you usually have

when you were drinking?

Zero to 1 measure, 2 measures, 3 or
4 measures, 5 or 6 measures, 7 or more

Q49

In the last 12 months, how often
have you had 6 or more sips on
one occasion for men and 4 or

more sips on one occasion
for women?

Never, Less than once a month, 1 to
3 times a month, 1 to 3 times a week,

Daily or almost daily

Q51

In the last 12 months, how often
have you needed an alcoholic

drink in the morning to recover
from excessive drinking the

day before?

Never, Less than once a month, 1 to
3 times a month, 1 to 3 times a week,

Daily or almost daily

Q57
How often do you feel tense,

stressed or under a lot
of pressure?

Never, Rarely, Occasionally, Often,
Every day

Q58
How do you manage the tensions,

stresses and pressures you
experience in your life?

Easily, Able to, Able to with more efforts,
Very difficult, Can’t

Q59
How often in the past 2 weeks
have you felt little interest and

satisfaction in the things you do?

Not at all, A few days, More than half the
days, Almost every day

Q6 Does family have diabetes? No, Outer family, Inner family

Q60
How often have you felt

depressed, depressed, despairing
in the past 2 weeks?

Not at all, A few days, More than half the
days, Almost every day
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Table A1. Cont.

Name Description Value

Q69 Please indicate the last school
you attended.

Primary school incomplete, Primary
school, 2 or 3-year vocational school,

4-year secondary school or gymnasium,
Graduate, Postgraduate

Q70 What is your current
employment status?

Employed, Self-employed, Unemployed,
Student, Retired, Disabled pensioner,

Permanently disabled, Housewife

Q71 How do you get through the
month based in income?

Good, Occasional problems,
I have problems

ATC_A02BC01 Omeprazole Binary (0,1)

ATC_A02BC02 Pantoprazole Binary (0,1)

ATC_A11CC05 Colecalciferol Binary (0,1)

ATC_B01AC06 Acetylsalicylic acid Binary (0,1)

ATC_C03BA11 Indapamide Binary (0,1)

ATC_C07AB07 Bisoprolol Binary (0,1)

ATC_C09AA04 Perindopril Binary (0,1)

ATC_D01AC01 Clotrimazole Binary (0,1)

ATC_D01AE15 Terbinafine Binary (0,1)

ATC_D07AC13 Mometasone Binary (0,1)

ATC_G04BD09 Trospium Binary (0,1)

ATC_J01CA04 Amoxicillin Binary (0,1)

ATC_J01CE10 Benzathine
phenoxymethylpenicillin Binary (0,1)

ATC_J01CR02 Amoxicillin and
beta-lactamase inhibitor Binary (0,1)

ATC_J01EE01 Sulfadiazine /trimethoprim Binary (0,1)

ATC_J01FA10 Azithromycin Binary (0,1)

ATC_M01AB05 Diclofenac Binary (0,1)

ATC_M01AE01 Ibuprofen Binary (0,1)

ATC_M01AE02 Naproxen Binary (0,1)

ATC_N02AJ13 Tramadol and paracetamol Binary (0,1)

ATC_N02BB02 Metamizole sodium Binary (0,1)

ATC_N02BE01 Paracetamol Binary (0,1)

ATC_N05BA08 Bromazepam Binary (0,1)

ATC_N05BA12 Alprazolam Binary (0,1)

ATC_N05CF02 Zolpidem Binary (0,1)

ATC_R01AD09 Mometasone Binary (0,1)

ATC_R03AC02 Salbutamol Binary (0,1)

ATC_R03AL01 Fenoterol and
ipratropium bromide Binary (0,1)

ATC_R06AE07 Cetirizine Binary (0,1)

ATC_R06AX13 Loratadine Binary (0,1)

ATC_S01AA12 Tobramycin Binary (0,1)
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Abstract: Conservative treatment of pelvic floor dysfunction (PFD) includes therapeutic exercise for
pelvic floor muscle (PFM) training or other complementary exercise modalities, such as hypopressive
exercises. However, the long-term effectiveness of the conservative treatment depends on a patient’s
adherence to the exercises and the integration of professional health advice into their daily life.
The objective of this study was to establish the adherence experience of women with diagnosed PFD
in home-based exercises after an intensive face-to-face physiotherapy treatment. A qualitative study
from an interpretive paradigm was developed. Semi-structured individual and group interviews
were performed 6 months after finishing individual physiotherapy treatment. The interviews were
recorded, fully transcribed and analyzed thematically by creating categories. Thirty-one women
were interviewed. The women reported that their adherence to home PFM exercises depended on
the exercise program itself, its efficacy, their personal experiences with the exercises, intrinsic factors
such as self-awareness or beliefs, and extrinsic factors, such as professional or instrumental feedback.
Thus, therapeutic adherence could be more likely with effective physiotherapy programs that include
mutually agreed home exercises and simple movements women can build into their daily lives.
Improving awareness and knowledge of the pelvic region and the importance of PFM treatment
as well as consideration for potential worsening of PFD will also encourage women to adhere to
the exercises.

Keywords: pelvic floor muscle exercises; pelvic floor dysfunction; qualitative research; therapeutic
exercise; therapeutic adherence; women’s health physiotherapy

1. Introduction

The pelvic floor muscles (PFM) play an important role in the preservation of urinary
and anal continence, in pelvic organ support and in sexual function, among others [1]. The
weakness and loss of PFM properties are associated with the development and maintenance
of pelvic floor dysfunctions (PFD) [2,3]. Prevalence studies estimate that PFD affect up
to 40% of women [4], including symptoms of urinary incontinence (UI), pelvic organ
prolapse (POP), and anal incontinence (AI), which are the most frequent PFD. The first line
of treatment for mild PFD is focused on specific PFM exercises [5,6], which can involve a
therapeutic education program [7] to provide knowledge and self-management strategies
to women. In addition, global exercise modalities, such as hypopressive exercises, have
recently begun to be included in PFD treatment [8–10], to train the PFM in coordination
with posture and adjacent muscles. However, the long-term effectiveness of conservative
treatment does not seem to depend exclusively on the exercise method. Patient adherence
to a prescribed exercise program and to health professional advice seems to be one of the
determining variables to ensure the success of the treatment in the short and long term [11].
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The determining factors of therapeutic adherence to PFM exercises have been analyzed
and classified based on patient personal parameters or factors dependent on physiother-
apeutic performance. Motivation, perceived self-efficacy and benefit expectations are
identified as personal facilitating factors, while misconceptions, false beliefs or low body
awareness are presented as personal adherence barriers. Regarding physiotherapy treat-
ment, a structured program and close supervision are positive adherence factors, and a
high number of sessions and abstract concepts are associated with poor adherence [12–14].

Hay-Smith et al. [15] inquired about the experiences of women in performing PFM
exercises at home and observed that a high degree of self-efficacy was needed, which could
be improved with individualized educational programs. Recent qualitative studies in
women with PFD point to the patient’s demand for [16] and the perceived usefulness [17]
of a structured educational program on the functions and dysfunctions of the pelvic floor,
on risk factors and on coping strategies. However, further studies to understand and
delve into the patient’s experiences are required to develop more long-term effective and
patient-centered programs [18,19].

In a previously published randomized clinical trial [8], women who experienced stress
or mixed urinary incontinence, anal incontinence, or mild pelvic organ prolapse received
physiotherapy treatment. Participants were randomly allocated to either PFM training and
an educational strategy (PFMT group), or to hypopressive exercises and an educational
strategy (HE group), or to PFM training plus hypopressive exercises and an educational
strategy (PFMT+HE group). The three programs were conducted individually and face-
to-face by the same physiotherapist specialized in women’s health. The physiotherapy
treatment lasted 8 weeks, with two visits of 45 min each week. Moreover, women were
advised to carry out 15 min of daily home exercises based on the specifications of the
physiotherapist depending on the intervention group. Despite the difference between
the study exercises, the three groups showed similar adherence data, not being able to
understand or deepen the reasons for continuing or abandoning the home guidelines.

Therefore, the aim of the present study was to establish the experience of women
to adhere to home exercises recommended by their physiotherapist after completing
an intensive face-to-face treatment, which included PFM exercises and/or hypopressive
exercises and an individually tailored educational program.

2. Materials and Methods
2.1. Research Team and Reflexibility

From October 2014 to June 2016, semi-structured individual interviews and focus
groups were conducted. The personal interviews were carried out by the physiotherapist
who performed the 2 months of individual treatments. This assumed that the participants
knew the physiotherapist, and a prior relationship of trust could have been established.
The physiotherapist (B.N.-B.) was a woman with more than 5 years of professional ex-
perience in women’s health and with previous experience in qualitative interviews. The
focus groups were led by another woman physiotherapist (B.S.-S.), a university professor,
who also specialized in women’s health and was experienced in qualitative research in-
terviews. She was not connected with the study in order to achieve the appearance of a
new perspective [20], and the participants did not know her. All the interviews began with
the presentation of the objective of the study, the guarantee of the confidentiality of the
contributions and the request for permission to record the audio of the interviews.

2.2. Study Design

A qualitative descriptive study was developed from an interpretative paradigm design
to present the women’s perspectives on the phenomenon of adherence [21] to the pelvic
floor exercise program after a randomized clinical trial [8]. The Clinical Research Committee
of the Principe de Asturias Hospital (OE20/2013) approved the study, which was registered
at ClinicalTrials.gov (NCT02259712). The consolidated criteria for reporting qualitative
research (COREQ) were followed for reporting [22].
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2.3. Participant Selection and Setting

Purposive sampling was used to select women from the three intervention groups.
Women who were included in the randomized clinical trial and were in the follow-up
period after the physiotherapy treatment were invited to participate in the qualitative
study. The inclusion criteria were to have completed the 2 months of physiotherapy
treatment in any of the three study groups, for a period of between 3 and 6 months to have
elapsed after its completion, to have availability to attend the interview, speak Spanish
fluently and to freely agree to participate. Since no statistically significant differences were
found in the adherence of the three study groups, the qualitative study was proposed
and aimed at all participants, regardless of the assigned treatment group. The capture of
the individual interviews was carried out in person during the physiotherapy reviews,
inviting participants to carry out the interview at a time that best suited them. Group
interviews were scheduled, and the participants were contacted by phone to give them a
face-to-face appointment.

A total of 20 individual semi-structured face-to-face interviews were completed: nine
interviews of women allocated to the PFMT group, six interviews of women in the HE
group, and five interviews of participants who were in the PFMT+HE group. Furthermore,
three group interviews were conducted, one for each intervention group with the participa-
tion of three to five women in each group. Three participants rejected the interview due to
time incompatibility. The appointments were developed in a private room at the FPSM-RG
laboratory at the University of Alcalá (Madrid, Spain). During the interviews, only the
participants and the interviewer were present.

Since the age of the participants [23], the PFD symptoms, or the improvement found
with the physiotherapy treatment could influence the results of the interviews [14], a
descriptive analysis of the sample was carried out. This description only provides a de-
scriptive character of the participant and not a criterion for interpretive analysis. To verify
normal distribution of the data, the Kolmogorov–Smirnov statistical test was used. The
normal quantitative variables were described with means and standard deviations. The
categorical variables were described with absolute frequencies and percentages. For this
statistical analysis, the IMB SPSS Statistics version 20 software was used.

The mean age of the participants was 49.74 (10.78) years, with a BMI of 26.01 (4.88)
kg/m2, 16 (51.6%) of them had experienced menopause, and in relation to the history of
pregnancy and childbirth had an average of 2 (1) vaginal deliveries. Annual household
income indicated that the study population belonged to the middle class; 35.5% of the
women had a university education, 51.6% had a basic education, and one participant
indicated that she had never attended school. All the participants suffered from some PFD,
since it was an inclusion criterion, presenting UI in 87.1%, IA in 48.4%, and POP in 51.6% of
the women. Comparison of PFM strength and quality of life survey results before and after
the physiotherapy treatment indicated improvements in all participants. Table 1 shows the
characteristics of the sample in more detail.

Table 1. Demographic and clinical data of the participating women.

Clinical Characteristics n = 31

Age years, (SD) 49.74 (10.78)
BMI kg/m2, (SD) 26.01 (4.88)
Menopause, n (%) 16 (51.6%)

Parity, (SD) 2 (1)
Education

Never went to school n (%) 1 (3.2%)
Primary school n (%) 7 (22.6%)

Secondary school n (%) 9 (29%)
Vocational Education and Training/

Certificate of Higher Education n (%) 3 (9.7%)

University degree n (%) 11 (35.5%)
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Table 1. Cont.

Clinical Characteristics n = 31

Annual income
<12,000 € 8 (25.8%)

12,000−24,000 € 9 (29%)
24,000−36,000 € 11 (35.5%)
36,000–48,000 € 2 (6.5%)

>48,000 € 1 (3.2%)
Pelvic floor dysfunction 31 (100%)

UI, n (%) 27 (87.1%)
AI, n (%) 15 (48.4%)

POP, n (%) 16 (51.6%)
Modified Oxford scale Pre-treatment Post-treatment

0 n (%) 1 (3.2%) 0
1 n (%) 3 (9.7%) 1 (3.2%)
2 n (%) 4 (12.9%) 1 (3.2%)
3 n (%) 15 (48.4%) 3 (9.7%)
4 n (%) 8 (25.8%) 7 (22.6%)
5 n (%) 0 19 (61.3%)

Manometry cmH2O, (SD) 20.23 (14.71) 30.04 (16.94)
PFDI-20 total, (SD) 76.44 (43.11) 49.23 (43.8)
PFIQ-7 total, (SD) 23.81 (52.37) 9.52 (23.81)

n: Number; SD: Standard deviation; BMI: Body mass index; UI: Urinary incontinence; AI: Anal incontinence;
POP: Pelvic organ prolapse; PFDI-20: Pelvic Floor Distress Inventory Short Form; PFIQ-7: Pelvic Floor Impact
Questionnaire Short Form.

2.4. Data Collection

Prior to the start of the interviews, a group of three physiotherapists, specializing in
women’s health (M.T-L. and M.Y-S.) and qualitative research (F.V.-P.), and a gynecologist
developed referral questions (Table 2). After the guide questions were prepared, they were
presented to the interviewers to consider if they needed any changes. A pilot test was
carried out with a participant. This interview was excluded because it was not recorded
and was only conducted to ensure the understandability and relevance of the questions.

Table 2. Guide questions for the individual and focal group interviews.

Number Question

1 What do you think is the effect of the exercises? What do you think they are good for?
2 At what time of the day do you practice them?
3 What exercises do you practice the most? Why?
4 What exercises do you practice the least? Why?
5 What do you think makes it easier to practice the exercises?
6 What do you think makes it difficult to practice the exercises?
7 What responsibility do you think you have to improve your symptoms?
8 Are the exercises worth doing?
9 Was attending the pelvic floor physiotherapy program worth it?

10 Have you included exercises at some point in your daily life? When?
11 Do you associate the exercises with any situation with a preventive objective?

All the interviews included in this study were audio recorded with participant per-
mission. No field notes were taken, the interviews were conducted only once, and the
interview transcriptions were not returned to participants.

The mean duration was 24 min for individual interviews and 65 min for focal group
interviews. Data saturation was considered when the information collected was consistent
with the previous interviews. This fact was shared and discussed with the physiotherapists
who participated in transcribing the interviews.
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2.5. Data Analysis

Five physiotherapist members of the FPSM-RG (B.N.-B., F.V.-P, V.P.-G., M.T.-L. and
B.S.-S.) manually transcribed the recorded interviews. Different codes were established as
part of the intervention group allocation, to sort the interview (individual or in group) and
the participant intervention order, with the purpose of securing the women’s anonymity.
Researchers’ triangulation process was performed, where three physiotherapist members
analyzed the resultant texts (B.N.-B., F.V.P and M.T.-L.). In an iterative consensus process,
the researchers conducted an open and axial coding since a previous theoretical framework
was not used, as well as related codes and categories. The transcription encoding was
performed using the ATLAS.ti version 6.1 software (Scientific Software Development
GMBH, Berlin, Germany). The interviews and the categorization of the themes were
carried out in Spanish. Quotes and categories were later translated into English.

3. Results

Five themes emerged from the literal transcription analyses: the exercise program,
the program efficacy, personal experiences with exercises, intrinsic factors, and extrinsic
factors (Table 3).

Table 3. Main themes and codes extracted from participants’ interviews.

Themes Code Positive Negative

Exercise program

How to access
- The privilege to be attended to.

- This program was free, and in private
health care would have a high cost.

- No derivation for other
health professionals.

- Low public awareness of
program existence.

- Not all women can benefit
from this program.

Access time
- Started when it could be
adapted to own schedule.

- Started with mild symptoms.

- Lack of preventive
physiotherapy treatment.

- Started when symptoms were
difficult to resolve with
conservative treatment.

Program satisfaction

- General personal satisfaction.
- Nice attention from physiotherapist.
- The feeling of being listened to and

attended to.

Program efficacy

Pelvic floor physical
symptoms

-Lower leakage.
- Lower heaviness sensation.
- Not feeling a vaginal bulge.

- Improvement of pelvic-perineal pain.
- Sexual improvement.

- Control of urinary urgency.

- Not a complete cure.

Secondary physical
symptoms

- Improved lower back pain.
- Abdominal reduction.

- Abdominal muscle strength.

- Back pain when
performing exercises.

Well-being - Improved self-esteem.
- Feeling of well-being.

Functional improvement
- Returning to sports routines.
- Not fearing to cough, laugh,

sneeze or lift weight.

Knowledge

- Self-control of symptoms.
- Self- control of risk factors.

- Awareness of treatment importance.
- Being capable of taking

responsibility for own dysfunction.
- What to do when symptoms worsen.

- Who to turn to when
symptoms worsen.
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Table 3. Cont.

Themes Code Positive Negative

Personal experience
with exercises

Conditions

- Family and housework duties.
- Job duties.

-The need for quiet environment.
- Co-existing health problems.

Dedication - Adopt a daily or weekly routine.
- Only a few minutes a day.

- Too much physical effort.
- Too much mental effort.

- The need for time to do exercises.

Integration
- Automatize PFM contraction.

- Perform anywhere.
- Perform together with other activities.

- The need for practice.
- To know when and where to

integrate exercises.

Exercises type

- Personal preferences.
- Feeling of exercise efficacy.

- Feeling of doing it well.
- Helping to relax.

- Exhausted physical effort.
- Difficult postures.

- Not feeling PFM contraction.
- Difficult to integrate.

- The need for concentration.
- The demanding conditions

for exercise.

Intrinsic factors

Self-awareness

-Helping to understand what
is happen in own body.

- Self-care.
- Positive biofeedback.

- Improved self-confidence.

Strategies - Developing own moves.

Beliefs - Confident of treatment efficacy.
- Fear of getting worse.

- To normalize the dysfunction.
- Not openly talking about

PFM problems.
- Believing other treatments

are better.

Responsibility - Commitment to themselves.
- Commitment to physical therapists.

- Forgetting exercises.
- Disinclined.

- Prioritizing the problems of
their family members-
Not take care of self.

Extrinsic factors

Professional feedback

- Regular contact with the
physical therapist.

- Learning how to perform
exercises correctly.

- The possibility of solving questions.
- Motivation.

- Professional reinforcement.

- The need to visit the
health center.

- Dependence on
health professional.

Instrumental feedback

- Own reward.
- Correcting the exercises.

- Seeing progress.
- Helping to remind about exercises.

3.1. The Exercise Program

Inclusion in the program itself was identified as a motivating factor. Many women
expressed the need for several appointments with health professionals about their PFD to
be informed about a physiotherapy treatment. Moreover, the program was free, costly at a
private level and almost non-existent in public services.

HEG4: “The only thing they told me about was a possible operation”.
PFMTG3: “Nor the gynecologist, nor the midwifery; no one tell you anything, there is

no information”.
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On a social level, PFD did not seem to be recognized either, as the following participant
pointed out:

PFMTI3: “It is a pity that I am not so heard, as for example if you have a bone problem
you go to trauma, but I do not know about you if it is not for the last doctor.”

The moment when women should access the program was also mentioned because
many considered that conservative treatments should be implied before the symptoms
showed up or when they were minimally aware.

PFMT+HEG4: “As a birth preparation is stablished, it should be a repaired post-
labor treatment”.

HEG1: “and in menopause...”
Furthermore, participants were generally satisfied with the exercise program because

of the pleasant relationship with the physiotherapist, the knowledge gained, and the
physical and mental well-being acquired.

PFMTI1: “It was worth it, I am delighted, and I would repeat it, for me it has been a
very good and very positive experience.”

3.2. Program Efficacy

Close to the program satisfaction were the positive results achieved with the physio-
therapy treatment. The improvement in perceived symptoms was identified as a key factor
in treatment adherence:

HEG1: “Since I perform the exercises, I feel better, more secure. Before that, I avoid
myself to do things, because it was uncomfortable . . . But not anymore! I feel safer”.

Many women showed signs of general well-being, indicating that they felt happy,
good about themselves, with better self-esteem and with the ability to return to a normal
life, in which they could control their symptoms. That feeling of well-being helped them
continue with the treatment:

PFMTI1: “I keep my self-esteem high, my relationships normal and my life normal,
everything positive that entails, I have achieved everything I wanted, I am interested in
keeping it.”

These benefits provided by the program were also specified in the physical symptoms
of the pelvic floor. In the first place, the participants’ previous experience with their
physical symptoms played a significant role, since each of these symptoms diminished an
aspect of their daily life:

PFMT+HEI5: “Every two steps I was afraid of cough, okay, not much, droplets, but
today one, later another, another, another...”

Additionally, the fact that, after the exercise program, they had managed to minimize
these symptoms, was also an adherent factor:

PFMT+HEI3: “Before I was very overwhelmed, it was a small cough and now, I cough
calmly so to speak.”

However, in some participants in which the symptoms were not totally cured, the
limited efficacy of the treatment was a barrier to continuation at home.

PFMTI5: “I don’t have a 100% of improvement. [ . . . ] Doing big sacrifices, but at the
end, I know that always some drops will escape, so . . . ”.

3.3. Personal Experiences with Exercises

Participants revealed that they required a quiet environment and concentration to per-
form the exercises correctly, which was impracticable due to their family and work duties.

PFMTI4: “I would need more order in my life [ . . . ] I have three kids, the work, the
housework, every day, I’m always nervous”.

Moreover, women expressed other health issues that made it difficult to continue the
exercises, such as colds, allergies, low-back pain, or vaginal infections. Integrating the PFM
exercises with other daily activities was essential, and this was closely connected with the
perceived difficulty of the exercises. Exercises were said to be performed while walking,
driving, doing the housework, or going to the gym. Furthermore, the personal preferences
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for the exercises (the type of exercise, posture, the demanded conditions of the exercise)
and the perceived efficacy of one over another, influenced the adherence.

PFMTI4: “I only practice the maintenance exercise, because I think that to gain force
it’s ok”.

3.4. Intrinsic Factors

The self-perceived symptoms, the self-perceived treatment efficacy, and the ability to
reproduce exercises efficiently as well as to correct themselves were important in adherence.
Moreover, the participants’ beliefs, their immediate environment and the normalization of
symptoms of urinary leakage in society affected adherence.

PFMTG3: “Some of my friends do hypopressive exercises, and I’d like to be in the
hypopressive group, because I think that they’re really good”.

The newly acquired awareness of responsibility changed the women from passive
agents to active agents in the improvement of their condition.

HEI3: “Now the responsibility is mine, if I don’t do anything . . . there is no magic”.

3.5. Extrinsic Factors

Regular contact with the PT, the use of biofeedback devices and mirrors, and the
posterior assessments were named as motivating factors.

PFMTI8: “The gynecology gave me a paper with some exercises. But I didn’t under-
stand them, nor fancy doing them. When I came here, I saw the importance they have”.

Nevertheless, finishing the continuous physiotherapy treatment required some women
to withdraw from the weekly PFM training. The evaluation and feedback provided by
other health professionals also was a condition of adherence to the exercises.

4. Discussion

This study shows the adherence of women with PFD to the exercises recommended by
their physiotherapist 3 to 6 months after an intensive treatment. To our knowledge, this is
the first qualitative research that interviewed women with different mild forms of PFD, who
underwent an individualized treatment based on PFM guided exercises with biofeedback
and/or hypopressive exercises. Five categories emerged from the thematic analysis that
explained the adherence-modifying factors: the exercise program, the program efficacy, the
personal experience with exercises, patient’s intrinsic aspects and extrinsic factors. Each
theme contained related codes, from which positive and negative aspects for adherence
were extracted.

Other qualitative studies emerged from randomized clinical trials. Our study is consis-
tent with the study by Hyland et al. [24]. They presented the interviews of five women with
POP between 5 and 24 months after participating in prescribed PFM exercises and selected
positive adherence codes related to the ease of performing the exercises anywhere and their
association with everyday moments. Family duties were emphasized as a determining
aspect of adherence and maintenance of PFM exercise over time, a complicated challenge
influenced by the low self-efficacy perception. The perception of self-efficacy has been
identified as one of the main predictors of adherence to the maintenance of home PFM
exercises [25]. To reinforce self-efficacy, the use of motivational interviewing has been
proposed [15,26] and agreement reached on individualized goals based on the motivational
stage of the patient [27], aspects that were included in the three intervention groups.

Adherence rates in our three study groups were similar. In the PFMT group, 71.9%
continued exercising weekly at home, 61.3% in the HE group, and 67.7% in the PFMT+HE
group [8]. Hay-Smith et al. [16] focused on PFM exercise comprehension and found that
participants had trouble distinguishing the different exercise interventions, which could
alter the outcome of their study. In our study, we did not identify confusion by the partici-
pants in identifying the different exercises, probably because the PFM exercises and the
hypopressive exercises are different in their execution [8]. Our qualitative research showed
that women found it difficult to continue a daily home exercise routine, especially if they
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perceived the exercise to be difficult, exhausting, or incompatible with a simultaneous
activity; thus, we were surprised by the high adherence data found in relation to hypopres-
sive exercises. In Spain, hypopressive exercises were popular among women; in fact, a
participant from the PFM group revealed in her interview that she would have liked to
join the HE group. This social support for an exercise modality could be a significant factor
of adherence [28]. Furthermore, the treatment effectiveness perceived by the participants
appeared as a positive factor in maintaining its practice at home [29], and in the three
intervention groups, the women achieved clinically relevant improvements in their quality
of life, which could also explain the similar adherence results.

Women valued the need for a treatment that produced improvements in relation to
the symptoms of the pelvic floor, provided them with a feeling of well-being and generated
secondary improvements, such as the minimization of low back pain. These findings are in
line with the promotion adherence results found by Alewejnse et al. [7], who showed that
a well-designed physiotherapy protocol may downplay the addition of a health education
program. However, the lack of information and false beliefs have been identified in women
with UI [16], assuming educational programs are an essential tool for the health education
of these women. In fact, the participants in our study highlighted the knowledge acquired
as a positive factor of adherence, finding in other studies how women perceive that it was
a useful learning experience for life. The feedback provided by the physiotherapist and the
periodic evaluation visits also appeared as facilitating aspects of adherence [30].

Several barriers to adherence were identified based on the experiences of the women
in our study. They included difficulty in accessing a pelvic floor physiotherapy service
in relation to ignorance of its existence and its high price, as it is not generally integrated
into public health services [29–31]; whether treatment is started with advanced symptoms;
and failure to achieve complete resolution of the symptoms. Regarding the time when
the physiotherapy program should start, the women agreed that around postpartum/first
delivery could be a good time. Despite the opinions of women, qualitative studies show
that postpartum women are unaware of PFD that may appear after childbirth, and that they
believe it is an inevitable consequence and do not know about the treatment alternatives
available [31,32]. Grant et al. [33] interviewed 31 women who had given birth in the
last 5 years and found that women needed more information and support for proper
performance of the MSP exercises, which could also be facilitated by the use of new
technologies, such as the creation of an app. Other identified barriers to adherence were
related to beliefs about normalization or taboo subjects [31,33], a lack of self-care [34],
prioritizing family needs [24], or job obligations [30].

Pakbaz et al. [34] identified feeling ignored by healthcare professionals as an obstacle
of attention demand; an assumption in our study was the feeling of gratitude for care
as a positive factor for adherence. This appreciation could enable the patients to have
good experiences since the physiotherapist who guided the treatment and prescribed the
exercises was also the interviewer, which was a possible limitation of the study. To mini-
mize this fact, group interviews were performed by an external physiotherapist who also
specialized in women’s health. However, to enlist the same intervening physiotherapist
for interviews was an advantage because she provided confidence to the interviewed
participants, and her knowledge about women was used to interpret the experiences and
categorize the information [24]. A strength of our study is that the questions were agreed
upon by different health professionals and the process of triangulation and analysis of
the information was carried out by five physiotherapist experts in women’s health and
qualitative research.

The practical implications derived from the present study can be directed first to the
planning of effective physiotherapy programs that promote the empowerment of women,
and second to the evaluation and management of contextual factors that may be positive
or negative. Knowing and exploring both the beneficial factors and the adherence barriers
present in each woman would allow the physiotherapist and patient to agree on realistic
home exercises [30] and in meaningful environments. For future research, it is considered
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essential to explore and deepen the experience of women regarding their needs related to
improvement in their PFD, their opinions on current management and the possibilities
for them to take an active role in their own recovery. Designing mixed-method studies or
qualitative studies after intervention research could delve into the personal reasons for
adhering or not to a treatment plan, especially important in chronic or long-terms disorders
such as PFD.

5. Conclusions

In the present qualitative study on the experience of maintaining home exercises
after intensive physiotherapy treatment in women with PFD, five central themes were
identified: the exercise program, program efficacy, personal experience with the exercises,
intrinsic factors, and extrinsic factors. Interventions with perceived effectiveness and easy
exercises suitable for integration into daily life would enhance therapeutic adherence.
Providing knowledge so that women recognize their pelvic floor and the importance of
PFM exercises as well as take an active role in their self-care process should be a goal of
health professionals, also reinforced by professionals.
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Abstract: Aim: To evaluate the evolution of the functional profile of older adults admitted to a
health unit in Portugal; to relate the functional profile of these individuals with age, sex, education
level and emotional state; and to evaluate the probability of the degree of dependence as a function
of age and sex. Methods: longitudinal, retrospective study with a sample of 59,013 older adults
admitted to convalescence units of the National Network of Integrated Continuous Care of Portugal.
Results: In the first 75 days of hospitalization, activities of daily living, mobility and cognitive state
improved, but there was a decline after 75 days of hospitalization. The ability to perform instrumental
activities of daily living improved in the first 15 days of hospitalization, stabilized until 45 days and
then began to worsen. Women had a higher probability of having a severe/complete dependence
three years earlier than men (88 years to 91 years). A higher education level and stable emotional
state were protective factors against functional decline. Conclusions: The functional profile of older
adults improved during the length of stay recommended for hospitalization in convalescence units
(30 days). It is critical for health systems to adopt strategies to prevent declines in the emotional state
of frail individuals.

Keywords: older adults; functional status; health care; hospitalization; activities of daily living

1. Introduction

With the increasing aging of the population and the increase in life expectancy, it is
necessary to pay greater attention to the health of older adults. The European Pathway
Association states that for care pathways to be successful, they must obey a set of principles,
among which the following stand out: (a) the definition of clear care goals, based on
scientific evidence, the best clinical practices and the expectations and characteristics of
the person being cared for; (b) the facilitation of communication among all those involved;
(c) effective coordination; (d) the correct monitoring and evaluation of results; and (e) the
identification of the appropriate resources for the individual and the clinical situation [1].
In this sense, a care pathway should be based on both the integration of care and the
continuity of care [2].

The integration of care is considered by the World Health Organization (WHO) to be
the result of multifaceted efforts made to promote integration, with benefits for people [3].
It has been considered an international priority in health policy and health management
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research [4]. Recent data confirm that integrated care models have had benefits in improv-
ing the health-related quality of life and functionality of people with multimorbidity and
frailty [5]; in reducing hospitalization and readmission rates [6]; in reducing polyphar-
macy [7]; and in improving patient satisfaction, perceived quality of care and access to
services [8].

In Portugal, the National Network of Integrated Continuous Care (RNCCI, acronym in
Portuguese) was created in 2006 through Decree Law no. 101/2006, which is intended for
people who, regardless of age, are functionally dependent. The RNCCI was developed as an
integrated Health and Social Security response that mobilizes the public, private and social
sectors. Its intervention objectives are the rehabilitation, readaptation and reintegration of
frail individuals who no longer require acute hospital care [9]. The RNCCI is focused on
community outreach services and includes hospitals, health centers, district and local social
security services, the Solidarity Network and local authorities. There are several types of
care provided in the RNCCI, which includes inpatient units (convalescence units; medium-
term and rehabilitation units; long-term and maintenance units; and level 1 pediatric
integrated inpatient units) and outpatient units (mental health integrated continuous
care units; day and autonomy promotion units; pediatric outpatient units and integrated
continuous care teams) [9].

Convalescence Units (CUs) are intended for individuals with a potentially recoverable
transitory loss of autonomy, and their purpose is clinical stabilization and functional
rehabilitation. These units have their own facilities and are connected to an acute care
hospital to ensure health care 24 h a day over a total length of hospitalization of 30 days [9].

As the purpose of CUs is functional rehabilitation, it seems clear to us the importance
of assessing the functionality of patients to better evaluate health outcomes. The WHO
developed the International Classification of Functioning, Disability and Health (ICF) to
standardize the international assessment of functioning and disabilities related to the health-
disease process, taking into account the body’s structures and functions and environmental
factors [10]. Studies indicate that the evaluation of functionality is crucial in care models
for older adults [11,12].

The performance of self-care behavior is considered extremely important for the
individual person and for the health system, due to the benefits associated with it [13].
The gains from the development of self-care health behavior are related to reduced risk
of complications, healthcare expenditures, hospital readmission rates, increased satisfac-
tion with care, feelings of responsibility, control, independence, and autonomy, adoption
of effective coping strategies, improved well-being, functional capacity, quality of life,
symptom control, and pain [14–16]. In the care process, we seek to assess dependence in
self-care skills (mobility, basic and instrumental activities of daily living, and cognitive
status) [17,18], with the purpose of maintaining life, healthy functioning and personal
development. The self-care deficit presents itself in degradé, as it can fluctuate in different
levels, from mild to complete/severe [15]. The WHO report for the 2021–2030 decade
emphasizes the importance of implementing actions that improve the functional ability
of older adults, presenting four areas of action for this purpose: a) changing the way we
think, feel and act toward age and aging; b) ensuring that communities foster the abilities
of older people; c) providing integrated person-centered care and services that meet the
needs of older people; and d) providing access to long-term care for older people who need
it [19]. One of the strategies defined in the same report to accelerate the implementation of
functional ability is to strengthen data, research and innovation [19]. Thus, the aim of the
present study is to assess the functional trajectory of older adults hospitalized in CUs of the
RNCCI of Portugal. For this purpose, the following objectives were defined: (1) to evaluate
the evolution of the functional profile of older adults hospitalized in CUs; (2) to relate the
functional profile of these individuals with age, sex, education level and emotional state;
and (3) to evaluate the probability of the degree of dependence as a function of age and sex.
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2. Materials and Methods
2.1. Study Type and Sample

This was a longitudinal, retrospective study with a sample of 59,013 older adults aged
65 or older hospitalized in health units belonging to CUs of the RNCCI of Portugal.

2.2. Instrument

To evaluate the functional profile, variables of the International Classification of Func-
tioning, Disability and Health (ICF), which contains the ICF components: Body Functions
(Mental Functions) and Activities and Participation (Mobility, Self-care, Communication,
Domestic Life, Main life areas), were used. The ICF items were transformed into a Likert
scale so that they could be analyzed (no problem = 1; mild or moderate problem = 2; severe
problem = 3; complete problem = 4). The global Cronbach’s α = 0.951 is obtained, which
means excellent internal consistency.

2.3. Data Collection

The data were collected from the records made by health workers and entered in the
RNCCI portal. To trace the sociodemographic profile, data related to the first evaluation
of each hospitalization episode occurring between 1 January 2010, and 27 February 2017,
were selected.

Subsequently, the evolution of the functional profile was evaluated through the analy-
sis of biweekly evaluations of older adults hospitalized in CUs who were targets of a set of
structured professional interventions (objective 1).

To meet the second objective, which was to relate the functional profile with the
variables age, sex, education level and emotional state, principal component analysis of
each of the instrument domains (mobility, ADL, IADL, and cognitive state), was combined
with cluster analysis. This procedure presented the advantage of reducing the number of
input variables in the cluster analysis, thus helping to simplify the characterization of the
upstream clusters [20].

To meet the third objective, the probabilities of each class as a function of age and by
sex were evaluated.

2.4. Statistical Analysis

To analyze the four components of self-care capacity, over the days of hospitalization,
a longitudinal analysis was performed, based on parametric tests (One-way ANOVA and
t-Student test) (objective 1).

The exploratory analysis of clusters was performed using the hierarchical method
(Analyze Classify Hierarchical Cluster). Since it is big data, it was necessary to perform
a random partition of the database, to create a sub-sample with approximately 20% of
the data, so that it was possible to process the information by SPSS. When obtaining
the agglomeration coefficients (Ward’s method), a graphic projection was performed, of
the highest (last 30), to visualize their distances, where it was possible to verify that the
best solution resided in the retention of 3 clusters. Consecutively, the cluster analysis
was carried out using the non-hierarchical optimization method available in IBM SPSS:
K-means (objetive 2).

Ordinal regression with the probit link function was used to assess whether age
and sex had a significant effect on the probabilities related to the type of dependence
(objective 3). The link function was chosen based on the frequency distribution criteria of
the classes of the dependent variable “degree of dependence” [21].

2.5. Ethical Procedures

The study was conducted in accordance with the guidelines of the Declaration of
Helsinki and was approved by the Ethics Committee of Scientific Research in the Areas
of Human Health and Welfare of the University of Évora (report number, 17036; date of
approval, 26 April 2017).
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3. Results
3.1. Sociodemographic and Clinical Characteristics

The mean age of the sample was 78.93 years (SD = 7.28), with an age range of 65 to
109 years. The majority of older adults admitted to CUs were in the age group of 75 to
84 years (47.2%), followed by 65 to 74 years (29.0%), and last, people aged 85 or older
(23.8%). Most of the sample was female (61.5%), had a partner (44.7%), had less than 6
years of schooling (60.4%), and had an unskilled professional level at working age (70.3%).
Table 1 provides the sociodemographic characterization of the sample.

Table 1. Sociodemographic characterization of older adults hospitalized in convalescence units by
sex (2010–2017).

Sociodemographic Variables n (%)

Age (years)
65–74 15,320 (29.0)
75–84 24,987 (47.2)
≥85 12,578 (23.8)

Sex
Female 32,535 (61.5)
Male 20,350 (38.5)

Marital status
Single 6193 (13.2)

Married 20,763 (44.4)
Domestic partnership 454 (0.3)

Divorced 2018 (4.3)
Widowed 17,578 (37.6)
Unknown 109 (0.2)

Education (years)
No education 8244 (31.5)

1 to 6 15,802 (60.4)
7 to 12 1087 (4.2)
≥13 1047 (4.0)

Professional Level
Unskilled 18,379 (70.3)

Skilled 6191 (23.7)
Intermediate 1139 (4.4)

Specialist 453 (1.7)

Cohabitation
Lives alone 7192 (27.5)

Lives with other (s) 18,988 (72.5)

Region of Portugal

Alentejo 4913 (9.7)

Algarve 3659 (7.2)

Center 11,937 (22.6)

Lisbon and Vale do Tejo 11,362 (22.4)

North 18,805 (37.1)

3.2. Evolution of the Functional Profile during Hospitalization

Figure 1 shows the evolution of the functional profile of the sample throughout
hospitalization, over time, with the evaluation performed every 15 days since admis-
sion. There were significant differences in each of the components: dependence in mo-
bility (F(65.161954) = 143.337; p < 0.001), ADLs (F(65.166854) = 479.340; p < 0.001), IADLs
(F(53.42791) = 9.271; p < 0.001) and cognitive state (F(65.161945) = 34.303; p < 0.001).
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Figure 1. Components: mobility, activities of daily living (ADL), instrumental activities of daily living (IADL) and cognitive
status in convalescence units (standardized mean values).

3.3. Dependence Clusters

The nonhierarchical exploratory method of cluster grouping was used, yielding the
following partition: Cluster 1—29.6% (n = 11,248); Cluster 2—52.1% (n = 19,785); and
Cluster 3—18.3% (n = 6932). These clusters differed significantly in the dimensions mobility
(F(2.37962) = 0.162; p < 0.001), ADLs (F(2.37962) = 0.734; p < 0.001), IADLs (F(2.37962) = 0.905;
p < 0.001) and cognitive state (F(2.37962) = 0.811; p < 0.001).

In general terms, the three clusters were quite distinct, with the following configura-
tion, presented in Figure 2:

(1) Cluster 1: Older adults with a higher degree of dependence (severe/complete self-
care deficit);

(2) Cluster 2: Older adults with an intermediate degree of dependence (moderate self-
care deficit);

(3) Cluster 3: Older adults with a lower degree of dependence (mild self-care deficit).

Figure 3 shows the differences among the three clusters and the variables sex, age
group, education, sad/depressed emotional state and anxious emotional state.

(1) Cluster 1 (severe/complete dependence) is composed of a higher percentage of males,
aged 85 years or older, older adults who did not attend school and who have been
feeling depressed and anxious for a long time;

(2) Cluster 2 (moderate dependence) encompasses a greater percentage of females, aged
between 65 and 84 years, with 1 to 6 years of education and who have felt sad or
anxious for a short time;

(3) Cluster 3 (mild dependence) is predominantly composed of males aged 65 to 74 years,
with more years of schooling (7 or more) and who feel depressed or anxious for a
short time.
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Figure 3. Distribution of people aged 65 years or older in the convalescence units by sex, age group, education level,
emotional state: sad/depressed and emotional state: anxious, per cluster.
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3.4. Degree of Dependence as a Function of Age and Sex

The assumption of the slope homogeneity model was validated (χ2(2) = 4.531;
p = 0.104).

The model was considered highly significant (χ2(2) = 274.822; p < 0.001), although
the effect size was small (R2

MF = 0.096; R2
N = 0.132; R2

CS = 0.129). In the ordinal regres-
sion model, the link function “Probit” was adopted (Φ−1(P[Y ≤ k]) = αk− (0.043× Age +
0.101× SexFemale), where Φ is the standard normal distribution N (0, 1)), because this
function is recommended when the latent variable presents a normal distribution. The
coefficients and statistical significance of the adjusted ordinal model are shown in Table 2.

Table 2. Estimates and significance of the adjusted “Probit” model.

Parameters Estimate Standard Error χ2
Wald df p Value 95% Confidence Interval

Thresholds
Mild αMild = 2.439 0.065 1421.020 1 <0.001 [2.312; 2.566]

Moderate αModerate = 3.946 0.066 3559.323 1 <0.001 [3.816; 4.075]

Localization
Age bAge = 0.043 0.001 2684.676 1 <0.001 [0.041; 0.044]

Sex (Female) bSex(Female) = 0.101 0.012 69.659 1 <0.001 [0.078; 0.125]

The results obtained suggest that with advancing age, the probability of observ-
ing higher-order classes, i.e., the probability of observing a higher degree of dependence,
increases (bAge = 0.043; p < 0.001). Regarding sex, the results obtained suggest a higher prob-
ability of observing a higher dependence type in women than in men (bSex(Female) = 0.101;
p < 0.001); however, this difference is moderate.

The evaluation of the probabilities of each of the classes as a function of age and by
sex is shown in Figure 4. The analysis revealed that a) for both women and men, the
probability of a dependence profile of “mild” is always inferior to any of the other two
profile types; b) for women, starting at 88 years of age, the dependence profile that most
likely occurs is “severe/complete”; for men, the same occurs, but starting at 91 years of
age (three years later); c) by year of age, the ratio of the probability of observing profiles of
lower dependence, compared to the probability of observing profiles of greater dependence,
decreases by 4.2% (1-exp(-0.043)); and d) the odds ratio of lower dependence (mild) relative
to higher dependence (severe/complete) decreases by 9.6% (1-exp(-0.101)) from males
to females.
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4. Discussion

This study evaluated the evolution of the functional profile of older adults hospital-
ized in CUs of the RNCCI, related it to the variables discussed below and evaluated the
probability of the degree of dependence as a function of age and sex.

Regarding the evolution of self-care components throughout hospitalization, in the
first 75 days of hospitalization, ADLs, mobility and cognitive state improved, but there
was a decline after 75 days of hospitalization. In contrast, the ability to perform IADLs
improved in the first 15 days of hospitalization, stabilized up to 45 days, and worsened
thereafter. Considering that IADLs include tasks such as preparing meals, washing clothes,
and housework, activities that are not performed by patients during hospitalization, it
would be expected that with the lack of practice, the ability to perform these tasks would
begin to decrease earlier than would ADLs, mobility or cognitive state because the tasks
related to these components are maintained throughout hospitalization. However, at 75
days of hospitalization, the ability to perform these activities also begins to decline. One
study reports that 30 to 60% of older adults experience a functional decline in ADL during
hospitalization [22]. Low mobility during hospitalization and functional and physical
changes can lead to functional deficits in ADLs and cognitive impairments [23]. However,
80% of cases are preventable with effective health care [24,25]. Importantly, individuals who
are hospitalized for more than 30 days in CUs are those with less potential for rehabilitation
or without family support to provide continuity of rehabilitation at home; the length of
hospitalization recommended for individuals referred to CUs is 30 days, which may explain
these results. Thus, it is concluded that most individuals stay for the recommended time
and experience reductions in acquired deficits in all dimensions.

Regarding age, as would be expected, most individuals older than 85 years are in the
severe/complete dependence cluster, the age group of 65 and 84 years is mostly in the
moderate dependence cluster, and most individuals in the age group of 65 to 74 years old
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are in the mild dependence cluster. Other authors have also concluded that the older the
age, the worse the functionality [26].

When analyzing the clusters by sex, we found that there was a higher percentage
of males in the severe/complete dependence cluster and in the mild dependence cluster
and a higher percentage of females in the moderate dependence cluster. However, when
analyzing the probability of the degree of dependence as a function of age and sex, for
women, starting at 88 years of age, the type of dependence profile that most likely occurs is
“severe/complete”, while for men, the same occurs only after 91 years of age (three years
later). This finding should be interpreted with caution because studies are conflicting, as
some report that women have a higher degree of dependence than do men and others report
that there are no differences. A literature review revealed that the incidence of functional
disability was identical between sexes [27]. However, the results from two Portuguese
studies with older adults indicated that the functional profile is worse in women than in
men [26], regardless of age [28]. Another study that analyzed data from Spain, Portugal
and Italy found that compared with men, women after 65–70 years of age had a higher risk
of suffering from severe functional limitations. The same study added that in the age group
of 75–80 years of age, women were 3.3% more likely than men to have severe functional
limitations and that in the age group of 80 years or older, this probability increased to
15.5% [29]. The results from another study indicated that there are significant differences
between sexes regarding the probability of occurrence of disability, with a higher probability
for women in the following countries: United States, Korea, Southern Europe, Mexico and
China. However, these differences do not exist in Northern, Central and Eastern Europe,
England, and Israel. The authors conclude that gender inequality in society at the macro
level is significantly associated with the probability of women developing disabilities [30].
A European study concluded that there are differences between sexes in relation to some
important health indicators and that these differences are higher in Southern and Eastern
Europe than in Western and Northern Europe. The same study warns that the presence of a
sex difference in health cannot be considered a universal factor because, depending on the
indicator and the country, the difference tended to increase, decrease or even reverse with
age [31]. It should be noted that neither of the two previous studies included Portugal.

With regard to education, several studies are consistent in indicating that the lower
the educational level, the worse the functional profile and the greater the degree of depen-
dence [26,28,32] and that a lower education level is associated with worse physical and
mental health outcomes [33–35]. In addition, a study showed that the impact of multimor-
bidity on ADLs was three times higher at the lowest education level than at the highest
education level [36]. Another study added that after 65 years of age, the average probability
of severe functional limitations for individuals with a low education level increased to
more than 40% at age 80 years and older, while it was 26% in the higher education cate-
gory [29]. The results of the present study are in line with those described in the literature,
with a predominance of individuals who did not attend school in the severe/complete
dependence cluster; those who studied for 1 to 6 years were predominant in the moderate
dependence cluster, and those with a higher education level (7 or more years) were mostly
in the mild dependence cluster. Thus, it is confirmed that in individuals admitted to CUs,
the higher the educational level is, the lower the likelihood of dependence; additionally,
education is extremely important for health and for active and healthy aging.

Regarding the analysis of emotional state, in the severe/complete dependence cluster,
there was a predominance of individuals who felt depressed and anxious for a long time,
and in the moderate dependence and mild dependence clusters, there was a predominance
of older adults who felt sad or anxious for a short time. In fact, in a literature review,
depression was considered one of the main risk factors for functional disability in older
adults [27]. Another recent study that analyzed several combinations of multimorbidity
concluded that those that included depression were the only consistent predictors of
disability [37]. Another study followed the same direction, with the results indicating that
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depression and/or cognitive deficit was associated with a substantially greater potential
disability than combinations composed exclusively of somatic diseases [38].

The strengths of the present study include the relatively large sample size and the
heterogeneity of the participants.

The limitations of the present study include the lack of an analysis of the time period
after 2017 and the inclusion of only some of the determinants identified in the literature as
influencing functional ability (e.g., emotional state).

5. Conclusions

The recommended length of hospitalization in CUs of the RNCCI of Portugal is
30 days, although some individuals remain longer. During this period, there was a signifi-
cant improvement in the functional profile of older adults hospitalized in these units, and
there was a decline in those who remained beyond 75 days. More studies are needed to
understand the reason for the observed decline after this cutoff point.

Women hospitalized in CUs were more likely to have a severe degree of/complete
dependence three years earlier than men (88 years compared to 91 years of age, respec-
tively). The higher the education level and the better the emotional state was, the lower
the degree of dependence. This study confirms the importance of the education level and
emotional state in functional ability in older adults. It is necessary that future studies
evaluate the effectiveness of interventions that seek to prevent declines in the emotional
state of individuals so that they are applied in clinical practice when a situation occurs that
threatens the independence of such individuals, as is the case of people referred to CUs. In
addition, the importance of strategies that promote literacy in the population is reinforced.
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Abstract: The loss of a baby to stillbirth is a traumatic experience and can lead to secondary losses,
such as the loss of social relationships. In Nigeria, stillbirths are a common public health problem.
However, limited attention has been given to the social ramifications of stillbirths. This study
describes the social networks of women who have experienced a stillbirth and the factors influencing
their social networks. Interviews and social network diagrams were used to collect data from
20 women about their social networks before and after stillbirth. Findings suggest that the experience
of shame, unmet expectation of support, and a lack of trust led to relationship changes after stillbirth.
Most participants met bereavement needs with their existing social networks before stillbirth, but
many participants also experienced relationship losses (even among family networks). Information
from social network analysis can reveal the risks and strengths inherent in social networks, which
can be helpful for the provision of tailored/personalized bereavement care.

Keywords: drawings; Nigeria; perinatal loss; social networks; stillbirth; stillborn

1. Introduction

The loss of a baby to stillbirth is a devastating and traumatic experience for women [1,2].
However, women do not just lose a baby when they experience stillbirth. When a child is
lost to stillbirth, women often lose their emerging social status as an ‘expecting mother’ [3,4],
leading to shame and low self-esteem [5] The experience of shame after stillbirth often
leads to social withdrawal, loneliness, and relationship deterioration [5,6], which may lead
to prolonged or complicated grief [4].

Generally, bereaved people experience changes in their social networks [7,8], and
this is no different for mothers of stillborn babies [9,10]. However, in stillbirth bereave-
ment, mothers may feel unsupported and isolated [9,11]. As a result of social withdrawal
due to stigma, women’s social networks may become smaller, disconnected, or under-
resourced [10–12] and their family may emerge as the primary source of support [1,2].
However, the social ramifications of stillbirths extend beyond the family [1,13]. Even if
the family was supportive, the bereaved mother would need others outside the family to
successfully reintegrate back into society [4]. However, there is limited focus on the social
networks of women bereaved by stillbirths.

Social networks, understood here as the people and institutions through which an
individual receives and gives social support, is important in stillbirth bereavement. After
a stillbirth, women turn to their social networks to seek and receive social support [4].
However, many factors determine whether social support will be exchanged. For example,
in spousal bereavement, Morrigan et al. [8] found that unmet expectations of support led
to relationship loss and changes. Similarly, Aoun et al. [7] found that the amount, timing,
function, and structure of social support influenced bereaved peoples’ perception of the
helpfulness or unhelpfulness of their social networks. However, research continues to favor
the individual and psychological aspects of stillbirth bereavement over social dimensions
of stillbirth loss.
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In Nigeria, stillbirths are a significant public health problem. In 2019 alone, 171,428
babies were stillborn in Nigeria [14]. Dated but important studies on perinatal loss in Nige-
ria suggest that social support protects against depression and anxiety [15,16]. However,
social norms have also been reported to prevent new social relationships after stillbirth
in Nigeria [17]. For example, research suggests that Nigerian women have little to no
opportunities to connect with their social networks after stillbirth due to the absence of
rituals and funerals for stillborn babies [17,18]. Despite this, no research has examined the
social ramifications of stillbirth loss in Nigeria.

Women’s social networks hold social resources such as thew emotional, financial, and
psychological support needed for a healthy grieving. As a result, it is crucial to identify
the social networks that women bereaved by stillbirth have access to or do not have access
to. This research seeks to describe the social networks of a sample of Nigerian women
who have experienced the loss of a baby through stillbirth and the factors influencing their
social networks.

2. Method

This study utilized a descriptive qualitative design. After obtaining ethical approvals
from the Ethical Review Committee of the Saki Baptist Medical Centre and the Human
Ethics Committee of the Victoria University of Wellington (#23450), women bereaved by
stillbirth were recruited. Twenty women aged 22 to 44 years (mean = 33.5) were recruited
through snowballing from Saki, a town predominantly occupied by the Yoruba ethnic
group in southwest Nigeria (Table 1). The sociocultural norms and attitudes of the Yoruba
people about stillbirth have been described elsewhere (Popoola et al., 2021b). Potential
participants who expressed interest in discussing their stillbirth experience were contacted
by the first author (TP) who also happens to be a native of Saki town. Since the focus of the
research was on the participants’ social networks, eligibility was limited to women whose
stillbirth was more than six months but less than three years ago. The eligibility criterion
was intended to minimize distress during the early stages of grief and allow a timeframe
where mothers could still remember those who played a role in their adjustment to loss.

Table 1. Demographic characteristics of the study participants.

N = 20

Age in years
Mean (range) 33.5 (22–44)

Educational level
No education 7

Primary/secondary/Tertiary 3/2/8
Marital status

Married or cohabiting 15
Single 4

Widowed 1
Time of death of baby

Intrapartum (during childbirth) 17
Antepartum (before childbirth) 3

Place of birth
Healthcare facilities 19

Homebirth 1
Gestational age at the time of loss

37 weeks and above 16
30–36 weeks 4

Gravidity (number of previous pregnancies before stillbirth)
Primigravida 8
Multigravida 12
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2.1. Data Collection

All women who participated in this study signed written informed consent before data
were collected with face-to-face semi-structured interviews and social network diagrams
in 2017 (Table 2). Most of the participants (n = 19) were interviewed in their homes based
on their preferences. Interviews preceded social network diagrams since we wanted to
build rapport and ease the participants into talking about a traumatic loss. The drawings
were made on a Livescribe A5 notebook with the Livescribe pen since it allowed digital
capturing of the diagrams and recording of the interviews.

Table 2. Interviews and diagrams’ instructions.

Semi-Structured Interview Guide Social Network Diagrams

1. What was your relationship with friends,
neighbors, colleagues, family and others

like after loss?
1. I would like you to draw an image of yourself.

2. Could you tell me how the loss of your
child impacted on your relationship

with others?

2. I would like you to add images of people
(friends, neighbors, partner, extended families,

colleagues) that come to mind when you think of
the loss of your child.

3. What are those things that you can say
assisted you to deal with your loss and

where did you receive those from?

3. I would like you to add images of any
social/environmental systems (hospital, church,
mosque, midwife/nurse/doctor, school, work,

child support agency) that played either positive
or negative roles in your experience of loss.

4. How well would you say you were
supported by your relatives, friends,

colleagues and others after the loss of
your baby?

4. Please join yourself to the people you have
added to your drawing with a maximum of three
lines and a minimum of one line, depending on

how you perceive the person’s support.

The instructions that guided the creation of the diagrams were adapted from Pienaar
et al.’s [19] communication mapping methodology, an approach that is embedded in
communicative ecology models. Broad et al. [20] defined communicative ecologies as the
network of connections individuals or groups depend upon to achieve their goals. Thus,
from a communicative ecology perspective, the different people who are involved in an
ecology, their relationships, and the social institutions and structures that connect them
are the focus of analysis [21]. Visually representing social networks through diagrams
has been found to facilitate meaningful discussions about social networks and the social
context in which giving and receiving social support occurs [22]. In this study, elucidating
information through social network drawings was important since women bereaved by
stillbirth often perceive that their grief is not real and may be reluctant to discuss their
experience publicly [4].

To construct the social network diagram, each participant was asked to draw a picture
of herself on the Livescribe A5 notebook. After that, the participant was then asked to add
her social networks to the image. Each participant was also asked to join herself with each
social network using a maximum of three lines to show the quality of relationships. To
identify the changes that might have occurred to the social networks after stillbirth, each
participant was asked to look at the diagram and draw another one showing her social
networks before stillbirth. After drawing the social network diagrams, the participants
were invited to reflect on the changes in their social networks. The participants’ reflections
on their drawings were validated against the interview data and any discrepancies were
discussed and clarified. The collection of two drawings per participant means 40 diagrams
were produced in total. The interviews averaged 45 min.
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2.2. Analysis

The data collection processes included audio-recordings and digital capture of the
diagrams, using a Livescribe A5 notebook/pen. The interviews that were conducted in
the Yoruba language were translated to English during transcribing. A back-translation to
Yoruba was conducted to ensure translation accuracy, and a second native Yoruba speaker
verified this. The back-translation had to consider the challenge presented by the use
of metaphors by the participants. Consistent with the nature of the data, we adopted
both quantitative and qualitative methods of analysis. Raw images from the participants
were used to present their social networks. However, a simple statistical analysis was
used to analyze the number of people in the social networks and relationships (such as
family). A qualitative analysis (thematic) was performed to explain the factors influencing
the participants’ social networks. Starting with data familiarization, the dataset was read
repeatedly to identify statements relevant to the participants’ social networks and the
factors that determined why a participant turned to someone for help or not. Based on the
significant statements identified from the data, the authors jointly developed a codebook
and used it to group the significant statements into themes.

2.3. Rigor

The criteria for ensuring rigor in qualitative research by Lincoln and Guba (cited in
Connelly [23]) was followed in this study. The first author (TP) collected all of the data, and
this enhanced the consistency of the data collection procedure. The first author also had
the advantage of cultural insights, which enhanced the quality of the data interpretation.
The use of culturally appropriate probes also assisted with the achievement of prolonged
engagement with the participants. Participants also had opportunities to confirm the
accuracy of interview transcripts/summaries and those who did (n = 7) made no changes.
A reflective journal was kept during the project’s data collection phase, which was used to
debrief the co-authors. The findings are grounded in participants’ narratives and all the
authors agreed with the final thematic schemata. Pseudonyms SK# was used to present
quotations.

3. Results

Before stillbirth, the total number of people found in the social network diagrams of
the 20 participants was 127. For individual participants, the lowest social network was 2,
while the highest social network was 15 (average = 6.35) before stillbirth. After stillbirth, the
total number of people found in the social network diagrams of the 20 participants reduced
to 99. For individual participants, the lowest social network after stillbirth was 2, while
the highest social network was 8 (average = 4.95). The social network analysis revealed
six types of social relationships: family, friends, acquaintances, colleagues, neighbors, and
healthcare providers. Family networks (consanguineous and affinal kin) accounted for
more than half of participants’ social networks before and after stillbirth, while healthcare
providers were the least represented (Table 3).

The social network of most of the participants was stable, with 11 participants experi-
encing no loss or gain in social relationships after stillbirth. This suggests that the majority
of the participants met the needs of bereavement with their existing social networks. Eight
participants experienced relationship losses after stillbirth, with the most remarkable loss
being amongst family relationships, where a total of 15 family members were dropped
after stillbirth. Compared to the loss of family networks, the relationship loss in other
domains was minimal: acquaintance = 4, friends = 4, colleagues = 4, neighbor = 1. Only
one participant gained new social networks (from 2 to 6), with the new additional social
networks being acquaintances from the place of worship. Table 3 presents the descriptive
statistical analysis of the participants’ social networks before and after stillbirth.
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Table 3. Description of the participants’ social networks.

Before Stillbirth
N = 20 Diagrams

After Stillbirth
N = 20 Diagrams

Social networks
Total network size 127 99

Range 2–15 2–8
Mean 6.35 4.95

Composition of social networks
Family 65 50
Friends 34 30

Acquaintance 16 12
Colleagues 7 3
Neighbors 4 3

Healthcare providers 1 1
Gender composition of social networks

Female 98 69
Male 29 30

3.1. Findings Regarding Women’s Social Networks and the Factors Influencing It

The factors that influenced the participants’ social networks are presented in three
categories: the perception of shame, expectation of support, and trust.

3.1.1. The Perception of Shame

“After I put to bed [gave birth], I hid the loss from people because I was ashamed
that people might call me a failure . . . ” (SK1)

“Whenever I saw someone who knew I was pregnant, my heart would skip
[nervous] and I always tried to scurry away as if I had done something wrong
. . . I felt like I had some impediments that I needed to be ashamed of”. (SK5)

As indicated in the above quotes, participants tried to conceal the loss by avoiding
social interactions. All participants experienced self-shame, with some likening the shame
of stillbirth to other socially stigmatizing events such as incarceration. For example, one
participant who concealed the loss by misleading others about her whereabouts used a
metaphor about incarceration to discuss how stillbirth had devalued her. The participant
said “kini idunu elewon ton’so ago mo owo [what pride does an ex-convict have to raise
shoulders in the community]” (SK10).

The participants concealed the loss by engaging in two types of strategies. The first
strategy used to avoid shame was the observance of a protracted period of mourning. Most
participants exceeded the culturally stipulated period of mourning (40 days) since they
were unsure how people would interpret their demeanor and conduct.

“Grieving as a mother whose child passed away is very tricky and challenging.
On the one hand, you cannot move on too quickly because people expect a
lengthy and genuine portrayal of soberness from you . . . your conduct should
convince people that the loss truly and deeply pained you. On the other hand,
you also cannot dwell on it for too long because people expect you to be grateful
for your own life . . . So, grieving a stillborn child is like a performance; the
timing of your re-entrance into the society, the way you carry yourself and your
countenance must genuinely reflect your sadness but also your gratitude . . .
Performing this role is hard”. (SK13)

The second type of behavior that the participants used to avoid shame was relocating
from their familiar environment. One participant even implied that “suicide was better
than facing shame [iku ya ju esin lo] (SK15)”. To avoid facing the shame of stillbirth, some
participants relocated from their homes for up to six months, thinking that the passage of
time would make people forget about the pregnancy. One participant who relocated for

77



J. Pers. Med. 2021, 11, 1056

over six months said, “ki oju ma ri ibi, gbogbo ara lo gun e [in order for my eyes not to see shame,
I had to flee with all my body]” (SK18).

Both strategies employed to avoid shame resulted in relationship loss or inhibited
the formation of new social networks. As illustrated in Figure 1, efforts to conceal the loss
from others mean the family was more likely to be left in the social network after stillbirth,
making the family a critical support network.

Figure 1. Iku ya ju j’esin lo [death is more preferable to shame] (SK15).

Supportive social interactions tend to counteract the negative impact of shame, as one
participant described.

“When it happened [stillbirth], it felt like I was alone and I felt like there was
nothing good about me anymore. But with the support of my mother, my level
of shame started to reduce, and I started to become more comfortable in the
presence of others”. (SK13)

3.1.2. Expectation of Support

After the stillbirth, participants evaluated their relationships based on the perception
of received/expected support and the level of interest shown by others in the grief. Using
the metaphor below, some participants said they realized that some people in their social
networks were fair-weather friends and could not be relied on for support.

“owo epo ni araye n’banila, won ki n’banila t’eje [people want to taste part of the
oil (palm oil) in your hands, but not the blood]”. (SK12)

All relationships were evaluated for their worth and usefulness, but it seemed that
women were more critical of family members and close friends in terms of expected
support. Unlike other relationships, participants were more likely to describe the support
they expected or received from family members as a form of obligation.

“The person [child’s father] who was supposed to help and support me was
nowhere to be found. Everything he was supposed to do as a spouse and the
father of the child, he did not do”. (SK12)

“I would have loved my mother-in-law to be there for me, but she ended up
disappointing me”. (SK17)

“I did not feel that those around me understood my grief. Even though people
surrounded me, I felt alone . . . Everyone was saying the same thing and doing
the same thing, but I had other needs that nobody cared about”. (SK14)

As seen in Figure 2, family or close social relationships that did not meet the mothers’
expectations tend to be removed from the social network after stillbirth. Single women
also tend to have the lowest social network after stillbirth. The highest number of people
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in single women’s social networks was four (ranged from two to four) and the quality of
relationships also tend to be fragile.

Figure 2. Owo epo ni araye n’banila, won ki n’banila t’eje [people will help you lick your fingers if drenched in palm oil,
but not when it is drenched in blood] (SK12).

When social networks met the expectation of support, the quality of the relationship
between women and their social networks strengthened. As seen in Figure 3, a participant
dropped her sister from her social network after stillbirth. However, the quality of the
relationship increased with her mother and husband since they met the participants’
emotional needs.

“My mum was very supportive . . . she moved closer to me and listened to my
views about how I felt about the whole situation. During that time, I needed
someone to talk to, not just people who would tell me it will be alright”. (SK9)

Figure 3. Ti aja ba ni eni lehin, a pa obo [with the support of others, a person can survive any challenges] (SK9).

3.1.3. Trust

A lack of trust between participants and their social relations also prevented the for-
mation of new relationships. Certain behaviors such as gossiping, blaming and insensitive
comments created distrust and hindered mothers from engaging with others.
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“When it happened, I felt like some people thought I deserved to lose the child
because I had a home birth. Whenever I walk past, they gossip about me and I
sometimes overhear them saying, ‘look at the woman who did not value the life
of a child’ . . . I came out of the experience as a very introverted and paranoid
person”. (SK17)

“After the incident, the doctors and the nurses did not even give me the chance
to gather myself together before they started asking how we were going to pay
the hospital bills . . . they did not show any human feeling and I did not trust
them to look after me”. (SK10)

While a lack of trust prevented the formation of social relationships, participants
bonded with those who were deemed trustworthy in their social network. The majority of
the participants received the most support from their spouses and found them trustworthy.

“From my experience, I think the greatest gift you can receive when you lose
a child is a true friend that you can trust with your pains . . . My husband was
the one who really stood by me. He didn’t go to work until two weeks after the
incident . . . ”. (SK2)

4. Discussion

The findings of this study confirm earlier studies that have reported that bereavement
leads to relationship changes [7,8,10]. The factors that influenced relationship changes
in this study: shame [5,13], the unmet expectation of support [2] and mistrust [2,10]
have been confirmed separately by other studies. Of the three factors that influenced the
participants’ social networks, shame/stigma has received the most attention in stillbirth
research. In response to perceived/anticipated shame, women may try to conceal the
loss [5,13], leading to relationship changes [2,10]. Consistent with earlier studies [5,6], we
found that our participants employed strategies such as relocating or observing prolonged
mourning to avoid shame, but this resulted in relationship loss or stagnancy. While
concealment strategies might provide temporary salve for mothers, Pollock et al. [5] note
that such strategies might heighten the risk of internalized grief and guilt, which may
worsen bereavement outcomes in the long term.

In times of loss and crisis, people commonly turn to their social network for support [4].
However, being embedded within a network of relationships does not guarantee support
for bereaved people [7]. Factors that determine whether support will be perceived as
helpful or unhelpful have been explored from the size or quality of social networks but
with conflicting results. For example, among people who have experienced traumatic
events, Platt et al. [24] found that heterogeneous social network, not perception of strong
social support, was more protective against post-traumatic stress disorder. In contrast,
Ferlander et al. [25] found that a homogenous social network comprising of immediate
family was more protective against depression for Russian women. Limited studies on
bereavement, including stillbirths, suggest that type, size, and quality of social networks
are essential for bereavement outcomes [7,26].

The needs of bereaved people are often complex and multifaceted [7,8]. Common
needs during stillbirth bereavement, such as rebuilding identity, planning funerals, re-
solving psychological trauma, planning future reproductive health, and meeting financial
needs, may be best met by a combination of intrapersonal and interpersonal social net-
works [1,27]. In this study, the participants’ social networks did not include stillbirth
support groups and there was an under-representation of health personnel. In addition,
the participants who were single also tend to have smaller social networks and this echoes
earlier studies that have reported that unmarried women have limited support after still-
birth [26,28]. This finding highlights that single women and those whose social networks
are devoid of stillbirth support groups and health professionals may have limited support
and feel socially isolated.
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Similar to earlier studies [2,10], our findings also suggest that women rely more on
family networks than any other types of relationships. In stillbirth bereavement, women
may have no other choice but to rely on their family and existing social networks due
to stigma and lack of social recognition of stillbirth loss. However, while the family
may not be able to meet all the bereavement needs, Cacciatore et al. [26] found that
family support is the only type of support that predicted anxiety and depression. Our
findings replicate previous studies that family support is not a guarantee in stillbirth
bereavement [2,6]. Previously, it has been reported separately that incongruent grieving
styles, migration and insensitive comments from family members lead to family breakdown
after stillbirth [2,6,29]. Our study adds that moral obligations within family relationships
can play dual roles in bereavement; it can guarantee support for mothers, but also increase
the likelihood of family breakdown. Family crises pose a severe threat to mothers’ wellbeing
and bereavement outcomes, especially in low and middle-income countries where social
support groups, trained counsellors, and psychiatrists may not always be available [27].
Therefore, health personnel must recognize that the family network may be under pressure
to meet bereavement needs, especially when external support is limited.

In this study, the mean social network of mothers after stillbirth was 4.95 (range 2–8).
This is smaller compared to women in general, where an average number of 10 people has
been reported among women’s social networks [30–32]. The paucity of evidence on the
social network of mothers of stillborn babies means we cannot compare the size of social
networks that we found with other studies. However, it is important for those caring for
women bereaved by stillbirth to know whether they should focus their interventions on
social networks’ size/quality, or structure/contents. Future studies are needed to increase
our understandings of aspects of social networks that influence bereavement outcomes.

5. Strength and Limitations

This study employed a creative and novel method to facilitate dialogue about a
tabooed and challenging subject. The use of drawings permitted metaphors, which un-
locked the barriers posed by language and social norms around the issue. The use of dual
media of interviews and drawings allowed the participants to express feelings that may
have been difficult in words. The limitations in this study are related to the methodological
decisions taken. First, the participants’ social network may be more extensive than we
found if this study was conducted immediately after stillbirth. Second, the network size
that we found may differ if the participants were asked to list or estimate their social
networks instead of drawings (see Morrigan et al. [8], for instance). Third, time since
loss might have resulted in the under-estimation of the social networks, but we did not
notice any significant difference between participants based on time since the loss. Fourth,
real-life relationships are intertwined and conceptually distinguishing them by the nature
of relationships might overlook some nuances in the way people experience their social
relationships. Fifth, due to the small sample size and the fact that all the participants be-
longed to the same Yoruba ethnic group, the transferability/generalizability of the findings
to other contexts need to be assessed carefully. However, while the social networks that we
found in this study might not represent all possible ties and relationships, it presents the
social network that the participants identify as significant for themselves after stillbirth.

6. Conclusions and Practice Recommendations

The loss of social networks and the inability to form new social networks after stillbirth
suggests that mothers of stillborn babies may feel unsupported, isolated and miss out on
critical bereavement support. Our study adds to the emerging literature on social networks
of bereaved people [7,8] by suggesting that bereaved mothers’ social networks can be
influenced by shame, mistrust and unmet expectation of support.

The use of drawings to capture the social networks of mothers proved to be useful
in analyzing the social relationships and the risk factors for social isolation. Since the
experience of grief is unique and individual, the social network technique used in this
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study can help health personnel to provide personalized/person-centered bereavement
care. When diagrams are used to elucidate the social relationships of women bereaved by
stillbirth, health personnel may find that mothers’ social networks are conflictive, broken
or fragmented and may be tempted to want to fix such broken relationships. However,
Sanicola [33] argued that the goal of care is not to remedy broken ties but to facilitate
collective caregiving. This means that healthcare providers can achieve better bereavement
outcomes if they locate bereavement care within the context of supportive and reliable
relationships.

Despite the loss of family networks, the family was still a reliable source of support for
the participants. However, the vulnerabilities of family relationships to breakdown cannot
be overlooked in clinical care. Family breakdown can negatively impact the bereavement
outcome, especially in Nigeria, where there is no external support for mothers after still-
birth [11,17]. Due to the risk that stillbirth presents to women and their families, healthcare
providers need to approach stillbirth bereavement from a family-centered perspective.
Healthcare providers can help mothers and their families discuss expectations and link the
family with appropriate and supportive resources.
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Abstract: The emergence of digital educational technologies (DET) raises questions regarding the
personalization of both teaching and care. DET use implies profound changes with consequences
in nursing care and in nursing teaching-learning process. With the purpose of contributing to the
improvement of the teaching-learning process through the use of DET, an exploratory-descriptive,
cross-sectional, and observational study, with a quantitative approach (descriptive and inferential
statistics), was developed. Online questionnaires were applied (n = 140 students and n = 23 teachers)
after ethics committee approval. Results point to low cost and access without time/space limits
as the main benefits, and decreased interaction, less physical contact, and technical difficulties as
constraints. Globally, there was no difference between students and teachers in the use of DET. Still,
men report more constraints than women. In this sample, the use of DET is still at an early stage.
Both students and teachers are still unfamiliar with the scope and possibilities of these tools, not
taking full advantage of the potential they have to offer. The impact of DET used in personalized
nursing care is still yet to be understood.

Keywords: education; distance; education; learning; digital

1. Introduction

Digital educational technologies (DET) have been used increasingly in recent years
due to technological evolution. It implies profound changes in teaching practices with
consequences in the teaching-learning process [1]. The use of platforms not only for
providing academic content, but also for distance learning, have a great impact on both
teachers and students: in the format of the contents that are made available, in the language
used, class duration, time management, methods and hours of study, and in communication
strategies. The recent public health pandemic emphasized the need for digital technologies
use to maintain activity with social distance. In this context, DET represents an added
value since they increase the interactivity and promote additional space for knowledge
construction [2]. DET can be used in an asynchronous or a synchronous way. When
used in its asynchronous form, it offers as added benefits: the possibility of a flexible
schedule, the availability of quality material at low cost, and the potential to reach a high
number of students without geographical limits [3]. However, issues on humanization of
education and knowledge systematization are raised and, additionally, although DETs offer
a wide range of possibilities, they do not guarantee learning quality [4]. Still, there is some
reluctance in its use, particularly by teachers, as DETs break with traditional education,
placing the emphasis on the student as the protagonist of the teaching-learning process [5].

As technology evolves, it has been integrated into different areas where education is
included. Having this in mind, DET can be defined as the use of technological resources
to improve teaching and learning, promote educational development and access to data
and material [1]. It implies the use of virtual scenarios, online platforms, and digital
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resources, among others. Historically, educational sciences have used DET as a resource
to improve teaching since the 80s, but in nursing its use is more recent. Benefits can
be pointed out from its use, such as improved interaction and content integration [2,4],
easy access, more dynamism and interaction with students outside a physical school
space [1]. However, constrains can also be pointed to, namely financial (adopting state-
of-the-art technology can be expensive) and personal (teachers may be reticent to change
traditional educational methods). It is not integrated in any theory of learning, but it
fits a diverse theoretical framework. A major element of this theoretical frameworks is
socio-constructivism that underlines the role of social processes in individuals’ learning [6].
Social constructivism-based theory understands learning as a process that occurs through
supportive collaboration with other people and leads to knowledge and evolution [7].

In nursing, the use of DET is seen as a resource that is complementary to traditional
teaching [4] with increasing use and good results such as enhanced nursing students’
problem-solving skills [6]. An example of the use of DET with other educational strategies
is its use combined with case studies improving its benefits [8]. However, Chavaglia
et al. [9] pointed to the need for greater diversification in the use of DET. In their study with
undergraduate nursing students, they concluded that digital power point presentations,
email and a google search engine were the predominant digital tools used by students.

A link between the use of DET, nursing education and sustainability is also found
in the literature. Education in sustainable development is recognized as important par-
ticularly in health professions such as nursing. The use of DET offers an opportunity to
reinforce this link since DET are sustainable and can be applied with low environmental
impact [10]. Other innovative andragogical approaches are also being used, such as aug-
mented reality and virtual simulation. Foronda et al. state that results from the use of these
technologies are encouraging, since they suggest efficacy in improving nursing students
learning outcomes [11].

However, some caution is required in the implementation of DET, especially by teach-
ers. They have to be conscious of factors that influence the success in DET’s application,
and a minimum quality requirement has to be assured [10]. Usually, the types of DETs
used by teachers are limited to those available in their institution and with easy access [12],
which limits the quality of teaching and consequently the quality of the learning process.
On the other hand, there has been a greater trend towards personalization of care and
patient-centeredness. The use of this type of technology in teaching and its impact on
care is still unknown. However, it seems to be consensual that DET may expand nursing
education and consequently improve patient outcomes [11].

For the present study non-presential classroom was considered as classes that occur
without physical presence in the same room of both students and teachers. The purpose
of this study is to contribute to the improvement of the teaching-learning process in
the nursing undergraduate degree through the use of DET in non-presential classroom
teaching. The objective is to evaluate the use of DET in non-presential classroom teaching,
benefits, constraints, and implications for teaching-learning process in nursing students.
The following questions were defined: how is the use DET fulfilled in non-presential
classroom teaching in nursing? What are the benefits and constrains to the use of DET?
What are the implications for teaching-learning process of nursing students with the use
of DET?

2. Materials and Methods
2.1. Study Design

An exploratory-descriptive, cross-sectional, and observational study was outlined.
The research design fits into the quantitative paradigm with the use of surveys as a data
collection technique.

The study was approved by the school board as well as by the school ethics committee.
It was an independent study not integrated in any course or curricular unit. The study
was applied to 230 inquiries and invitation to participate in the study was sent by email
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with a survey link attached. Prior to fill the survey information regarding framework, aim,
confidentiality, ethical issues and researchers contacts was provided. Consent was obtained
prior to data collection. Participants had to mandatorily give their consent to advance
with participation.

2.2. Sample and Setting

The population consists of all nursing students and teachers who lecture the under-
graduate nursing course at a private nursing school in Lisbon, Portugal. The sample is
therefore of simple non-probabilistic type. Students from all academic years were invited
to participate (n = 205). Teachers who teach classes of any type (n = 25) were selected and
teachers involved solely in clinical nursing were excluded.

2.3. Instrument

The online survey designed for this study includes 60 items based on previously
published literature [13–16]. It had two parts: first part with sociodemographic data such
as sex, age, and type of experience in the use of DET. Additional data collected included
academic year for students’ and professional experience and type of employment for
teachers. The second part of the survey had questions related to the use of DET, selected
and adapted from a previous literature review.

Types of DET [13] included it a 5-point Likert scale with 23 items within 5 dimensions
(organizational tools, communications tools, presentation tools, learning assessment tools
and identity transformation tools). Benefits of using DET include 10 dichotomous items
and were retrieved from Kokol et al. [14]. These authors applied a survey to 125 nursing
students’ study and identified benefits and challenges of online education. Constraints
of using DET was adapted from Lloyd et al. [15] and comprise 13 dichotomous items.
The original scale included 22 items and authors performed exploratory factor analysis
for validity and Cronbach alpha for reliability. Four factors were extracted that had high
reliabilities (0.892; 0.806; 0.805; 0.870). In our study, we adapted the items for our context.
Finally, implications in the use of DET include 14 dichotomous items adapted from an
integrative review on digital technologies in the teaching of nursing skills by Silveira and
Cogo [16].

Before its application, the surveys were sent to 5 experts. Content validity index was
calculated as described by Polit and Becket [17] to verify the extend of expert agreement. A
value of 0.90 was obtained which is considered adequate by the same authors.

Additionally, for instrument validity, to understand how types of DET were related
and to favor statistical analysis, exploratory principal components factor analysis with
varimax rotation was performed on the 23 items that addressed types of DET. The Kaiser-
Meyer-Olkin measure verified the sampling adequacy for the analysis, KMO = 0.759.
Additionally, Bartlett’s sphericity test indicated that correlations between items were
sufficiently large, X2 = 1146.772, p < 0.001.

Initially, for the first-dimension sevens factors were identified that explained 64.9%
of variance. However, two item (calendars and electronic portfolio) had correlations <0.3.
By removing them and forcing analysis to the initial 5 factors that were identified in
the literature, a 53.8% of the variance was obtained as explained on Table 1. Regarding
communalities values ≥0.4 were considered. We also included the item: “Instant mes-
sages” although h2 value is 0.386 because it is a marginal value and due to its conceptual
importance in the context of this study.
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Table 1. Exploratory factorial analysis for types of DET.

Types of DET
Factors

h2 *
1 2 3 4 5

Discussion Forums 0.466 0.533
Blogs 0.653 0.490

Avatars 0.715 0.606
Virtual Scenarios 0.709 0.599

Immersive Technology 0.744 0.649
Videocalls 0.580 0.470

Web conference 0.429 0.415
Audio 0.762 0.655
Video 0.763 0.645
Slides 0.715 0.587

Tutorials 0.481 0.526
Image sharing 0.593 0.556

Bibliography sharing 0.653 0.597
Activities 0.540 0.590

Tests 0.611 0.613
Online Schedule 0.713 0.545

Mind maps or graphic organizers 0.703 0.579
File and management store 0.531 0.515

Instant messages 0.543 0.386
Research 0.697 0.589

Social network 0.730 0.665

Eigenvalues 2.80 2.47 2.38 2.11 2.04

% of variance 13.35 11.77 11.34 10.06 9.72

Cronhbach Alpha 0.739 0.667 0.715 0.602 0.594

*-h2: communalities.

For reliability assessment the Cronbach Alpha coefficient as well as the Kuder-Richardson
formula were determined. Regarding types of DET, the alpha Cronbach values range
between 0.594 in factor 5 and 0.739 in factor 1 as shown in Table 1. For benefits, constraints
and implications thar are dichotomous items in the Kuder-Richardson formula indicated
the following values: 0.670 (benefits); 0.502 (constrains) and 0.584 (implications). The
values obtained are considered satisfactory [18], and additionally, it must be taken into
consideration that it is a first attempt to use this instrument.

2.4. Procedure

Participant’s recruitment was performed by email. Since this was an independent
study, not integrated in any course or discipline, researchers contacted students and
professors through email addresses. An email was sent to all the participants inviting them
to participate in the study. This email contained a survey link that allowed access to the
online instrument. It was available for 1 week, and after that time, a reminder was sent,
and the survey was available for one week more. The number of answered surveys were
monitored by the researchers at the end of each week. After two weeks had passed the
link was removed and data was transferred for analysis. All surveys were fully completed
by participants.

2.5. Data Analysis

Descriptive and inferential statistics were used for data analysis. Statistical analyses
was performed with SPSS statistical package, 27.0 version (SPSS, Inc., Chicago, IL, USA).
Categorical variables are presented as percentages. All variables followed a non-normal
distribution so nonparametric test namely Mann-Whitney U test was used for comparisons
between groups. To verify association between categorical variables Phi/Cramer V was
used. A p value of 0.05 or less was considered statistically significant.
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3. Results
3.1. Sample Characteristics

Of the study population, 163 subjects (140 students and 23 teachers) completed and
returned the surveys, so the response rate was 70.8%. Most respondents were female (85%;
n = 138) and had no training or formal education on DET, only experience as users (86%;
n = 140). Sociodemographic characteristics are summarized in Table 2.

Table 2. Sample sociodemographic characteristics.

Variables n %

Sex

Female 138 85

Male 25 15

Age (students)

<20 years 48 28

21–30 years 84 52

>31 years 8 5

Age (teachers)

<30 years 2 9

31–50 years 5 22

>51 years 14 61

Curricular Year (students)

1st 35 25

2nd 33 24

3rd 56 40

4th 16 11

Teaching experience (teachers)

<5 years 5 22

6–10 years 2 9

11–20 years 10 43

>21 years 6 26

Experience in using DET

Experience as user 140 86

Did or is doing a course 21 13

3.2. Types of DET

Regarding the type of DET used, they were grouped into the five categories identified
in factorial analysis. For presentation data, answers were clustered into two group: very
frequently and frequently answers and occasionally, rarely or never answers. Results are
summarized in Table 3.
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Table 3. Results regarding type of DET used by teachers and students.

Total Sample (n = 163) Students (n = 140) Teachers (n = 23)

Types of DET
VF and F O, R or N VF and F O, R or N VF and F O, R or N

n % n % n % n % n % n %

Factor 1

Discussion forums 22 13 141 87 14 10 126 90 8 35 15 65
Bloggs 18 11 145 89 16 11 124 89 2 9 21 91
Avatars 13 8 150 92 11 8 129 92 2 9 21 91

Virtual scenarios 12 7 151 93 10 7 130 93 2 9 21 91
Immersive technology 22 13 141 87 20 14 120 86 2 9 21 91

Factor 2

Videocalls 121 74 42 26 104 74 36 26 17 74 6 26
Web conferences 78 48 85 52 65 46 75 54 13 57 14 43

Audio 121 74 42 26 107 76 33 24 14 61 9 39
Video 113 69 50 31 100 71 40 29 13 57 10 43

Factor 3

Slides 145 89 18 11 123 88 17 12 22 96 1 4
Tutorials 63 39 100 61 52 37 88 63 11 48 12 52

Image sharing 120 74 43 26 102 73 38 27 18 78 5 22
Bibliography sharing 107 66 56 34 87 62 53 38 20 87 3 13

Activities 109 67 54 33 91 65 49 35 18 78 5 22
Tests * 109 67 54 33 96 69 44 31 13 57 10 43

Factor 4

On-line schedule 42 26 121 74 30 21 110 79 12 52 11 48
Mind maps or graphic

organizers 46 28 117 72 41 29 99 71 5 22 18 78

File and management store 110 67 53 33 92 66 48 34 18 78 5 22

Factor 5

Instant messages and chats 137 84 26 16 119 85 21 15 18 78 5 22
Research 118 72 45 28 108 77 32 23 10 43 13 57

Social network 98 60 65 40 95 68 45 32 3 9 20 91

VF—very frequently; F—frequently; O—occasionally; R—rarely; N—never; * significant at p < 0.05.

Mann-Whitney U test was used to assess if there were association between student’s
sample and teachers sample and the use of DET. No significative association was found
except on the item “tests” (U = 2094.5; p = 0.016).

As to technologies used, results show the use of the technologies provided and
available in the institution where the survey was applied: Moodle (98.8%; n = 161) and
Microsoft Teams (98.2%; n = 160). Other technologies identified included Zoom (22.1%;
n = 36), Mentimeter (4.9%; n = 8), Kahoot (4.3%; n = 7), Skype (2.5%; n = 4) and Google
classrooms (1.2%; n = 2).

As to type of classes DET they were mostly used in theoretical class (93%; n = 153). In
practical and laboratory classes DET were used less frequently (37% and 28%, respectively).

3.3. Benefits and Constrains in the Use of DET

Regarding benefits and constraints responses are summarized in Table 4.
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Table 4. Results regarding benefits and constraints in the use of DET.

Total Sample (n = 163) Students (n = 140) Teachers (n = 23)

Benefits of using DET n % n % n %

It allows access to educational content without
time/space limit; 115 71 51 37 15 65

Low cost; 110 68 21 15 4 17
It allows the integrating of multiple learning

tools (pdf, links, app, among others); * 108 66 35 25 9 39

Promotes student accountability; * 96 59 50 36 4 17
Improves the quality of the
teaching-learning process; 67 41 33 24 9 39

Enhances multidisciplinary work; 54 33 101 72 14 61
Improves the student’s ability to analyze,

synthesize and think critically; 45 28 38 27 7 30

Improves students’ preparation for applying
theoretical content to practice; 44 27 95 68 15 65

Increases students’ creativity, motivation, and
quality of care; 42 26 86 61 10 43

Improves the presentation of nursing care
sensitive results. 25 15 92 66 16 70

Constraints of using DET n % n % n %

Less physical contact with students; 126 77 111 79 15 65
Decreased interaction between

students/teachers; 117 72 73 52 13 57

Technical difficulties (network failure, server
overload); 109 67 72 51 17 74

Difficulty in obtaining visual feedback; 89 55 99 71 18 78
Depersonalization of teaching; 86 53 11 8 10 43

Moving away from traditional teaching models; 85 52 43 31 10 43
Lack of preparation in the use of DET; 53 33 21 15 5 22

Difficulty in managing time and content; 43 26 99 71 10 43
Lack of infrastructure and technologies; 26 16 8 6 5 22

Lack of regulation in the use of DET; 21 13 39 28 4 17
Constant updating and innovation of DET; 13 8 79 56 6 26

Resistance to the use of DET; 8 5 6 4 2 9
Fear of technology. 7 4 6 4 1 4

* significant at p < 0.05.

To assess association between type of inquiries (students or teachers) Phi/Cramer’s
V was calculated. There were only significant statistical differences between teachers and
students in two items: “it allows the integrating of multiple learning tools (pdf, links, app,
among others)” and “promotes student accountability”. Teachers refer to more benefits in
the integration of multiple learning tools (V = 0.170; p = 0.030), and students attribute more
benefits in item: “promotes accountability” (V = 0.170; p = 0.030). Regarding constrains, the
same procedure was followed; however, no significant statistical differences were found.

3.4. Implications in the Use of DET

The last question of the questionnaire referred to implications in the use of DET.
Answers are synthetized in Table 5.

91



J. Pers. Med. 2021, 11, 1010

Table 5. Results regarding implications in the use of DET.

Total Sample (n = 163) Students (n = 140) Teachers (n = 23)

Implications in the Use of DET n % n % n %

Implications—Simulations

Possibility to repeat simulations until learning,
ensuring patient safety; 90 55 78 56 14 61

Possibility of using software in simulation
scenarios; 93 57 73 52 16 70

Promotion of meaningful learning; 51 31 30 21 6 26
Ensures better practical performance for

the student. 36 22 53 38 11 48

Implications—Stimulation of learning

Arouses students’ curiosity; 47 29 73 52 16 70
Stimulates students’ independence; 108 66 95 68 12 52

The existence of multiple tools makes learning
more stimulating; 57 35 45 32 3 13

It allows to personalize the teaching; 48 29 33 24 14 61
Improved use of theoretical content. 49 30 48 34 9 39

Implications—Learning skills

Stimulate self-learning; 115 71 29 21 8 35
It makes learning less monotonous; 39 24 37 26 6 26

Existence of a safe environment allowing errors
that lead to improved technical execution; 51 31 18 13 4 17

Decreases anxiety when performing techniques; 44 27 102 73 13 57
Improves performance in the execution

of techniques. 22 14 46 33 8 35

Regarding implications also Phi/Cramer’s V was calculated to assess association
between type of inquiries (students or teachers) and implications. Nevertheless, there were
no significant statistical differences between the groups.

Globally, there was no difference between students and teachers in the use of DET.
Still, when analysis is performed by gender differences were found regarding Factor 3 in
types of DET and constrains.

Women got a higher score concerning the types of DET used (Factor 3) compared to
men, that is, women use these resources more than men (U = 1531.5; p = 0.040). Still, men
report more constraints than women in the use of DET (U = 2255; p = 0.005).

As stated earlier, all questions had an open space for additional answers; however,
there were few answers and those who did respond mentioned aspects already identified.

4. Discussion

This study allowed us to gather evidence related to the use of DET, being a first step to
the improvement of the teaching-learning processes in the nursing undergraduate degree.
Our results show a scarce use of DET by both teachers and students. Literature points to
an increase in the use of DET in nursing teaching [16]. Our results show that there is space
for improvement in this area. A possible explanation for this result may be the existence of
interpersonal and institutional barriers, training and technological constrains and the lack
of cost/benefit analysis [15].

Overall, 86% of our sample had no formal training on DET, which is in line with the
literature. However, studies highlight that digital technologies are used both with academic
and personal purposes [19]. Probably teachers in this sample do not feel the need for formal
education as the day-to-day use of these tools allows them to use them without limitations
or constraints. Additionally, digital tools are, naturally intuitive and user friendly. When
considering our sample of students, they belong to a generation raised with information
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technology, internet, and social networks, which make them more confident manipulating
new platforms and devices, not really requiring training in the area.

As mentioned in the results chapter, the statistical procedure allowed to group the
types of DET in five new factors, categorized as follows: Training and Discussion Tools
(factor 1); Communication tools (factor 2); Presentation and assessment tools (factor 3);
Organization tools (factor 4); and Complementary learning tools (factor 5).

The training and discussion tools (factor 1) included the following items: discussion
forums, blogs, avatars, virtual scenarios, and immersive technology. In this category, results
show that avatars and virtual scenarios are poorly used. This types of DET are identified
as particularly relevant in nursing education since they may provide a solution to issues
such as: faculty shortages, scarcity of clinical placements and limited onsite laboratory
space [11]. Additionally, its use allows students to repeatedly simulate procedures and care
or even recreate high risk events that they may not contact within clinical context [11,16].

Communication tools category (factor 2) includes: videocalls, web conferences, audio,
and video. Videocalls (74%) and audio (74%) are the preferred communication tools for
the total sample. Although web conferences can save students time and prevent the
inconveniences of traveling, video and audio conferencing provide the benefit of visual
aids, allowing participants to make use of multiple senses, improving their concentration
levels and increasing their capacity to absorb more information [20,21].

Within the presentation and assessment tools category (factor 3), the following items
were identified: slides, tutorials, image sharing, bibliography sharing, activities, and tests.
Tutorials got the lowest score (39%). This technology is still underused in our sample, but
perhaps the changes in the lifestyle of today’s society could lead to a greater need and
recognition of its use in this setting. The traditional classroom can restrict daily life, as
it requires anticipated planning. Otherwise, the tutorial can be paused, rewound or fast-
forwarded, and the lecture can be heard as many times as needed. These characteristics fit
the current generation of students that crave the digital world and are extreme consumers
of technology [22]. On the other hand, slides got the most representative score, as it is used
by 89% of our sample. The use of DET to share slides can be framed as a simplistic and
traditional use of this type of technologies.

In this category, it is also possible to verify an association between gender and the
use of presentation and assessment tools, as women got a higher score compared to men
(U = 1531.5; p = 0.040). Additionally, men report more constraints than women in the use
of DET (U = 2255; p = 0.005). These results are quite interesting, as there is the general
idea that women are outnumbered in informatics. Nevertheless, literature shows that
the very first computer programmers and IT users were women, and that technology are
more frequently used in female-dominated areas [23], such as teaching and nursing. Cai
et al. [24] found that there are no significant gender differences in the attitudes toward
technology. However, these authors argue that in the academic context, women are more
prepared for technology use than the general female population.

In types of DET, factor 4 covers the following organization tools: online schedule,
mind maps or graphic organizers, and file and management store. This last one is the most
used by 67% of our sample. It is a more cost-effective system, as it reduces organization bu-
reaucracy and saves space. Students can easily search, access, and share files. Additionally,
support for decision-making and knowledge discovery can be achieved in an effectively
way through the use of massive amounts of data that can be easily stored [24].

Instant messages and chats, research, and social network were considered as comple-
mentary learning tools (factor 5). Instant messages and chats (84%) are the mostly used by
both students and teachers in our sample. They may be more relevant because they are
one of the oldest communication tools, and usually a quick option when network failures
occur. Within this category, the results also demonstrate that DET are used for research
by 72% of the sample. These results are aligned with literature that shows that traditional
libraries are being partially replaced by digital search, specially by students who prefer it
because they are easy and quick to search [25].
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More than half of our sample identified the following benefits of using DET: the
integration of multiple learning tools (66%), low cost (68%) and access without time or
space limits (71%). Pinto and Leite [19] also mention that the use of DET has effects on
the interaction time between students and teachers extending it beyond the traditional
academic period. This access 24/7 can also be seen as a constraint and reduce teacher’s
quality of life. However, considering the students’ perspective, it can be a major benefit.
Männistö et al. [6] reported that the use of DET in nursing teaching enhances motivation for
learning. When used in nursing education DET can improve the learning experience partic-
ularly in clinical learning settings [26]. Regarding low cost, there is no robust evidence that
e-learning is a more cost-effective way to deliver knowledge when compared to traditional
methods [27]. Yet, for students and teachers it may prove to be a more economical option
as it avoids travel or food expenses.

Still regarding the benefits, no significant associations were identified between the
teacher and student groups, except for the items: it allows the integrating of multiple
learning tools (pdf, links, app, among others)” and “promotes student accountability”.
These results are quite surprising because, given the age difference between the two groups
in our sample, a more pronounced association would be expected. Literature shows that
older adults are less likely to use technology that younger adults [28,29].

Our results show that constraints had greater statistical evidence than benefits. The
more relevant were: the decreased interaction between students/teachers (72%), the less
physical contact (77%), and the technical difficulties (67%). These aspects are pointed as
the main barriers to the use of DET in literature and in fact, digital technologies can be
used to enhance education, but they cannot completely replace face-to-face teaching [26].
Regarding technical difficulties, Naveed et al. [30] showed that efficient technology, in-
frastructure readiness and system reliability are some of the main critical success factors
in implementing DET. To overcome these constrains several measures can be taken such
as the use of combined methodologies (both presential and non-presential), a balanced
and flexible schedule that maintains physical contact between students and teachers and
permanent technical support available for users.

Implications identified by more than half of our sample include both the possibility of
using software in simulation scenarios (57%) and the possibility to repeat simulations until
learning, ensuring patient safety (55%). Overall, 66.9% of our sample consider that DET
stimulates students’ independence (66%) and stimulate self-learning (71%). In nursing, the
possibility to repeat simulations is identified as important and relevant for learning [31];
additionally, it is a significant factor for patient safety. Nevertheless, in our sample, only
14% considered that the use of DET improves performance in the execution of techniques.
This could be due to a broader interpretation of the DET concept, as the technology by
itself does not improve the practical skills required for nurses. Rather, the use of specific
technology tools, such as clinical virtual simulation, can be used as a complementary
strategy to DET, improving clinical reasoning skills [31].

The impact of DET on nursing care and patient outcomes is still poorly explored.
Although there seems to be a link between improved nursing education and improved
patient outcomes, this issue must be further explored. Additionally, there is a trend towards
more centered and personalized models of care and the use of massive forms of education
may not be suitable to this trend. It should be noted that some of the digital tools used in
education are used in the health area, also with the aim of personalizing and, in this case,
improving care. With regard to students, DET may be adapted to their educational and
personal needs, which translates into a more student-centered teaching. Additionally, due
to its positive impact, these technologies are being implemented in continuing education
and professional development. A good example is the use of immersive technologies
that allow nurses to have dynamic experiences with patients and be more prepared for
real-world clinical settings. Nevertheless, the impact of DET on nursing care and patient
outcomes is still poorly explored. Although, there seems to be a link between improved
nursing education and improved patient outcomes, this issue should be further studied.
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It is also worth exploring if more student-centered teaching is later reflected in more
people-centered nursing care.

Palvia et al. [32] state that e-education is advancing and is here to stay all around the
world, which brings implications such as the need for improvement of telecommunications
infrastructure, the acknowledgement of online education as equivalent to traditional face
to face education and the globalization of e-education, which is inevitable, similar to the
globalization of email or e-commerce. This authors also state that both online (virtual) and
offline education must be combined so the virtues of both can be used.

It is necessary to have a more in-depth knowledge on this subject and a greater
investment, both by teachers and educational institutions. Additionally, to understand the
impact of the use of these technologies on nursing students learning, both in academic
and clinical contexts, is needed. Nursing schools must invest in updated information
technologies appropriate to the nursing curriculum, as well as providing training on their
use to teachers and students. In our study, we verify that both teachers and students use
mainly the tools made available by the school. Therefore, one way to improve the use of
DET is to make more tools available. Additionally, in our setting the current teacher’s
generation is more familiar with the first tools that were created and used as DET so those
are the ones they mostly use. In our sample, most teachers do not have formal education
on the use of DET and this should be included in the annual training program.

As to limitations this study was applied after the first lockdown that occurred in
Portugal which triggered an exponential growth in the use of DET. As more periods of
lockdown occurred both teachers and students were forced to improve the use of DET.
Therefore, we consider that if the application of this study had occurred after these periods
the results would have been different. Study design and type of sample are also limitations
since our exploratory-descriptive study used a convenience sample and therefore results
cannot be generalized.

5. Conclusions

Our results show that the use of DET in this sample is it is still at an early stage. Both
students and teachers are still unfamiliar with the scope and possibilities of these tools,
not taking full advantage of the potential they have to offer. The integration of multiple
learning tools, low cost, and access without time or space limits are considered the main
benefits of DET. On the other hand, the decreased interaction between students/teachers,
the less physical contact, and the technical difficulties, are seen as the greater constraints.
The main implications of DET are the possibility of using software in simulation, and the
possibility to repeat simulations until learning, ensuring patient safety. It is also considered
as a method that stimulates students’ independence and self-learning.

Although distance education through DET is a few years old, as far as nursing ed-
ucation is concerned, this concept is still very recent. Globalization and, more recently,
the pandemic context that forced social isolation, have further boosted the introduction of
DET in nursing education. Distance education thus becomes an effective strategy to reach
people who want or need to be qualified, but who, for different reasons, cannot depart
from their context of life and work [2]. Nevertheless, this constitutes a challenge to the
nursing traditional teaching-learning methods, which have a predominantly practical and
proximity component [27]. The distance between students and teachers, should be used
to its full potential, involving students dynamically in the learning process, respecting
independence, and autonomy, establishing links between learning and life and professional
experience. On the one hand, it is necessary to provide teachers with skills to establish a
link with students and stimulate their learning and engagement. It is also recommended
that schools select the appropriate DET methods for teaching nursing, namely investing in
robust digital platforms and state-of-the-art simulated practice technology [32]. The link
between improved nursing education and its implication on nursing care must also be
further explored.
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Abstract: The COVID-19 pandemic has had a severe impact on nursing care. This cross-sectional
survey-based study compared aspects of nursing care and nurses’ satisfaction with care provided
before and during the first wave of the COVID-19 pandemic. A total of 936 registered nurses (RNs)
rated the frequency with which they performed fundamental care, nursing techniques, patient
education, symptom management, and nurse–patient relationships before and during the pandemic.
A recursive partitioning for ordered multivariate response in a conditional inference framework
approach was applied. More frequent fundamental cares were associated with their frequency before
the pandemic (p < 0.001), caring for COVID-19 patients (p < 0.001), and workplace reassignment
(p = 0.004). Caring for COVID-19 patients (p < 0.001), workplace reassignment (p = 0.030), and
caring for ≤7.4 COVID-19 patients (p = 0.014) increased nursing techniques. RNs in high-intensity
COVID-19 units (p = 0.002) who educated patients before the pandemic, stopped this task. RNs
caring for COVID-19 patients reported increased symptom management (p < 0.001), as did RNs
caring for more non-COVID-19 patients (p = 0.037). Less frequent nurse–patient relationships before
the pandemic and working in high-intensity COVID-19 units decreased nurse–patient relationships
(p = 0.002). Despite enormous challenges, nurses continued to provide a high level of care. Ensuring
the appropriate deployment and education of nurses is crucial to personalize care and to maintain
nurses’ satisfaction with the care provided.

Keywords: COVID-19; nursing care; patient care planning; quality of health care; personalized care;
conditional inference trees

1. Introduction

From 31 December 2019, when the World Health Organization’s China Office re-
ported a case of pneumonia of unknown etiology in Wuhan, the Coronavirus Disease
2019 (COVID-19) started to spread across the globe [1]; on 11 March 2020, COVID-19 was
declared a pandemic [2]. Italy was one of the first countries outside of China to report
cases [1]. As of July 2021, Italy has reported more than 4,200,000 confirmed COVID-19
cases and more than 128,000 COVID-19 deaths [3]. The COVID-19 pandemic has had a
severe impact on healthcare systems around the world, affecting the availability of beds in
hospitals and intensive care units [4]. The second and following waves of the COVID-19
pandemic are still challenging healthcare systems and professionals [5].

Nurses have been recognized as fundamental actors in public health crises and have
played a major role in the COVID-19 pandemic; however, the pandemic has had a severe
impact on nursing care. This is due to the challenges associated with the preparedness and
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response to emergencies shown by several healthcare systems in different care settings [6,7].
In the face of a heavy workload, nurses have had to wear personal protective equipment
(PPE) [4,8] and have been confronted with a lack of PPE [9,10], staff [10,11], and other
resources [9,12], all of which have led to decreased mental health and well-being [13,14],
occupational satisfaction [15], and high infection rates among nurses [16]. Nurses also
reported being reassigned due to changes in human resource allocations, having to quickly
learn new skills and competencies, having to work with newly-graduated nurses, and
difficulties in communicating with patients and their families due to PPE and isolation.
All of the factors mentioned above could have affected personalized care, an essential
aspect of nursing, during the COVID-19 pandemic [17]. The concept of personalized health
care in nursing is influenced by the care environment and the ability of general nursing
care to meet a patient’s needs, which were inevitably affected by the emergency, thereby
potentially impacting clinical outcomes and satisfaction with care.

However, to the best of our knowledge, no rigorous study exists on how the pandemic
has impacted nursing care. In particular, no studies have examined differences in the care
provided by nurses who cared for COVID-19 and non-COVID-19 patients, or between
those who were reassigned due to the pandemic and those who continued to work in their
unit. Moreover, there is still a limited understanding of the factors associated with nurses’
satisfaction with the care provided during the pandemic. This information could help
decision makers ensure that nurses in a given unit have the appropriate education, skill mix,
and patient-to-nurse ratio, thereby improving clinical practice and care personalization
during this pandemic [5] and future health emergencies. Hence, this study aimed to
identify changes in nursing care by comparing aspects of nursing care and satisfaction with
care provided before and during the first wave of the COVID-19 pandemic, examining
differences between nurses who cared for COVID-19 and non-COVID-19 patients, and
between those who were reassigned and those who continued to work in their unit.

2. Materials and Methods
2.1. Study Design and Participants

This cross-sectional study included registered nurses (RNs) in Italy who delivered
nursing care in the 3 months before study enrollment. No restrictions regarding the type of
patient nor the setting were applied.

2.2. Procedures

RNs were invited to complete an online questionnaire, which was available between
12 May and 31 July 2020. Invitations were disseminated through ads on social media
(Facebook, Twitter, Instagram), informational links on the websites of the Nursing Councils,
and through texts and e-mails sent directly to RNs, using contact lists obtained from nursing
schools in each of the Italian regions. Every 2 weeks, ads and informational links were
reposted, and texts and e-mails were resent to RNs. The response rate (RR) was calculated
as the RR2 [18], i.e., the sum of complete (I) and partial (P) questionnaires divided by the
sum of complete, partial, non-questionnaires (NC, defined as respondents who logged on
to the questionnaire but did not complete any item), and other (O, defined as respondents
who could not fit in any of previous classifications; in this study, this category was not
present): RR2 = (I + P)/((I + P) + (NC + O)). For this study, the RR2 was 81.4%.

2.3. Instruments

The online questionnaire was composed of six sections that covered: (I) changes in
nursing care due to the COVID-19 pandemic; (II) changes in work organization; (III) ethics
choices; (IV) most challenging case; (V) additional education needed to care for COVID-19
patients; (VI) socio-demographic characteristics. In the present analysis, only sections I, II,
and VI were considered.

In section I, RNs reported the frequency with which they carried out the follow-
ing tasks: fundamental care (i.e., personal hygiene, elimination, nutrition, mobility) [19],
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nursing techniques (i.e., respiratory support, vascular access, device positioning and man-
agement), patient education (i.e., respiratory exercises, medication, education), symptom
management (pain, dyspnea, fatigue), and nurse–patient relationships (i.e., personal inter-
actions with patients). These frequencies were reported for two time periods: before the
COVID-19 pandemic and during what RNs perceived to be the worst week of the pandemic,
using a 5-point Likert-type scale (1 = never; 2 = rarely; 3 = sometimes; 4 = often; 5 = most
of the time). For each time period, RNs were also asked to rate their overall satisfaction
with the care they provided (1 = very poor; 2 = poor; 3 = fair; 4 = good; 5 = excellent).

In section II, RNs reported the number of patients they cared for before the COVID-19
pandemic, if that number increased, remained stable, or decreased during the pandemic, if
they were reassigned to another unit, and, if so, how many times. RNs were also asked
if they thought there was enough time to prepare for the pandemic in terms of work
organization, education/training, and their personal lives, with responses given on 5-point
Likert-type scale (1 = not at all; 2 = not really; 3 = neutral; 4 = somewhat; 5 = very much).
Finally, RNs were asked to report the number of patients they personally cared for during
their last shift, and those caring for COVID-19 patients were also asked to report the
number of patients who required no respiratory support, high-flow oxygen, non-invasive
ventilation, and mechanical ventilation. The number of patients was then weighted based
on the respiratory support provided, with a higher coefficient for patients with mechanical
ventilation and a lower coefficient for those with no support.

2.4. Analysis

Continuous variables were described using medians and interquartile ranges (IQRs),
or means and standard deviations (SDs). The Mann–Whitney U test was performed to
evaluate differences in quantitative variables, and Chi-square or Fisher’s exact test was
used for categorical variables as appropriate.

A recursive partitioning for ordered multivariate response in a conditional inference
framework approach was applied. Conditional inference trees were constructed to identify
the pattern of work organization, nurse education/training, and personal lives associated
to the different levels of fundamental care, nursing techniques, patient education, symptom
management, and nurse–patient relationships in post COVID-19.

Independent variables were selected and split through multiplicity-adjusted p-values
following the Bonferroni’s criterion. The split of variables determines a set of rules associ-
ated to different values of the dependent variable. In more detail, for each variable, the
conditional regression tree determines the optimal split and a partitioning is performed,
selecting the input variable with the highest multiplicity-adjusted p-value. Then, a binary
split is performed on the selected input variable, and this process is recursively performed
until a stopping criterion is reached. The stopping criterion was based on significant
results, i.e., splitting continues until the minimum of the adjusted p-values is less than a
pre-specified level of significance (0.05) or otherwise stops [20].

In our analysis, a conditional inference tree was constructed for each nursing task as
dependent variables (fundamental care, nursing techniques, patient education, symptom
management, and nurse–patient relationships). Independent variables included in the trees
were: values from before the pandemic for investigated nursing tasks, caring for COVID-19
patients, gender, age, education, geographic area, work experience, working unit, work-
place reassignment, preparedness (in terms of work organization, education/training,
and personal lives), decrease/increase in number of patients, number of non-COVID-19
patients, a weighted sum of COVID-19 patients with different respiratory support, and
type of contract.

We also performed sensitivity analyses using multivariate logistic regression. Likert
scores for the investigated nursing tasks before and during the COVID-19 pandemic were
dichotomized into never/rarely/sometimes (0) and often/most of the time (1), and odds
ratios and 95% confidence intervals were computed. Missing data were deleted listwise.
Analyses were performed using R version 3.6.1 [21].
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2.5. Ethics

RNs were informed about the study before accessing the online questionnaire, and con-
sent was obtained before they began the questionnaire. RNs were not compensated for their
role in the study, and participation was voluntary. All data were collected anonymously,
and respondents could leave the questionnaire at any time. The study was approved by the
University of Torino Ethics Committee (Approval no. 279061–01/07/2020) and conducted
following the Declaration of Helsinki guidelines.

3. Results

A total of 936 RNs completed the online questionnaire (68.2% female); the median age
in the sample was 39 years (IQR 30–49), and 40.7% of RNs had a bachelor’s degree (Table 1).

Table 1. Participants’ characteristics.

Variables 1

Respondents

p-ValuesTotal Nurses
(n = 936)

Worked with
COVID-19 Patients

(n = 722, 77.1%)

Worked with
Non-COVID-19

Patients
(n = 214, 22.9%)

Gender, n (%)
Female 627 (68.2) 474 (66.8) 153 (72.9)

0.011Male 144 (15.7) 125 (17.6) 19 (9.0)
Prefer not to say 149 (16.1) 111 (15.6) 38 (18.1)
Age in years, median (IQR) 39 (30–49) 37 (29–48) 45 (34–51) <0.001
Educational background, n (%)
Vocational diploma 191 (24.7) 145 (24.2) 46 (26.7)

0.137

Bachelor’s degree 314 (40.7) 257 (42.8) 57 (33.2)
Professional master’s diploma (1st lev) 177 (22.9) 127 (21.2) 50 (29.1)
Master’s degree 71 (9.2) 56 (9.3) 15 (8.7)
Professional master’s diploma (2nd lev) 10 (1.3) 7 (1.2) 3 (1.7)
PhD 9 (1.2) 8 (1.3) 1 (0.6)
Geographical area, n (%)
North Italy 560 (72.0) 422 (69.9) 138 (79.3)

<0.001Lombardy 113 (14.5) 104 (17.2) 9 (5.2)
Centre and South Italy 105 (13.5) 78 (12.9) 27 (15.5)
Work experience in years, median (IQR) 14 (5–25) 11 (4–23) 20 (10–29) <0.001
Working unit, n (%)
High-intensity 296 (39.5) 270 (46.1) 26 (16.0)

0.157Low-intensity 370 (49.4) 275 (46.9) 95 (58.2)
Primary care 83 (11.1) 41 (7.0) 42 (25.8)
Workplace change, n (%)
No 547 (64.1) 387 (58.5) 160 (83.3)

<0.001Yes 306 (35.9) 274 (41.5) 32 (16.7)
Preparedness, median (IQR)
Organizational 2 (1–3) 2 (1–2) 2 (1–2) 0.765
Educational 2 (1–2) 2 (1–2) 2 (1–3) 0.617
Personal 1 (1–2) 1 (1–2) 2 (1–2) 0.073

1 Presence of missing data.

Most RNs worked in Northern Italy during the pandemic (86.5%). The median work
experience was 13 years (IQR 5–25). Most RNs worked in a hospital setting (67.8%), 77.1%
cared for COVID-19 patients, 28% worked in a dedicated COVID-19 unit, and 35.9% were
reassigned following reorganizations to increase beds for COVID-19 patients. Almost half
of RNs reported that they cared for fewer patients during the pandemic (45.8%): the median
patient-to-nurse ratio among RNs caring for non-COVID-19 patients was 8 (IQR 3–15),
compared to 2.4 (IQR 1–5) among those caring for COVID-19 patients. RNs caring for
COVID-19 patients were significantly younger and had less work experience. Furthermore,
there was a higher number of male RNs among those caring for COVID-19 patients. Lastly,
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in areas of high COVID-19 prevalence (i.e., Northern Italy and the Lombardy Region)
more RNs were reassigned to COVID-19 hospital units. RNs reported there was little time
to prepare for the pandemic in terms of work organization (median 2 (rarely), IQR 1–3),
education/training (median 2, IQR 1–2), and their personal lives (median 1 (no time),
IQR 1–2) (Table 1).

The highest number of reassigned RNs was observed in the Lombardy Region (19.0%
versus 10.1%; p = 0.003). Reassigned RNs (p = 0.042; median 38, IQR 29–48 versus median 40,
IQR 30–50 among those not reassigned) felt poorly prepared in terms of work organization
(p = 0.004; median 1, IQR 1–2 versus median 2, IQR 1–3) and their personal lives (p = 0.009;
median 1, IQR 1–2 versus median 1, IQR 1–2) (Table 2).

Table 2. Differences between nurses who changed their work unit.

Variables 1
Respondents

p-ValuesReassigned Nurses
(n = 306, 35.8%)

Not Reassigned Nurses
(n = 547, 64.2%)

Gender, n (%)
Female 222 (72.5) 405 (74.0)

0.738Male 57 (18.6) 87 (15.9)
Prefer not to say 23 (7.5) 46 (8.4)
Age in years, median (IQR) 38 (29–48) 40 (30–50) 0.042
Educational background, n (%)
Vocational diploma 67 (21.9) 124 (22.7)

NA

Bachelor’s degree 103 (33.7) 211 (38.6)
Professional master’s diploma (1st lev) 72 (23.5) 105 (19.2)
Master’s degree 29 (9.5) 42 (7.7)
Professional master’s diploma (2nd lev) 4 (1.3) 6 (1.1)
PhD 4 (1.3) 5 (0.9)
Geographical area, n (%)
North Italy 189 (61.8) 370 (67.6)

0.003Lombardy 58 (19.0) 55 (10.1)
Centre and South Italy 31 (10.1) 72 (13.2)
Work experience in years, median (IQR) 12 (3.75–24.5) 14 (5–25) 0.057
Number of patients change, n (%)
Decreased 134 (43.8) 255 (46.6)

<0.001Stable 78 (25.5) 202 (36.9)
Increased 94 (30.7) 90 (16.5)

1 Presence of missing data; NA Not available.

Reassigned nurses reported caring for a higher number of patients (p < 0.001), and
they comprised a higher number of self-employed (9.2% versus 3.8% among those not
reassigned; p = 0.028) and temporary contract workers (public temporary 3.3% versus 2.6%;
private temporary 3.9 versus 2.9). RNs were mostly reassigned from medium–low-intensity
facilities, and especially from community care to tertiary care hospitals (p = 0.003); RNs
reassigned to COVID-19 units were most often transferred from medium–low-intensity
facilities to tertiary care hospitals (p < 0.001). Conversely, RNs who were not reassigned
and did not care for COVID-19 patients were significantly older (p < 0.001; median 45.5,
IQR 36–51 versus median 37.5, IQR 30–48 among reassigned RNs who did care for COVID-
19 patients) and had more work experience (p < 0.001; median 20, IQR 10–30 versus
median 11, IQR 4–23) (Table 2).

Nursing Tasks

The frequency of fundamental care tasks before the pandemic was associated with the
frequency during the pandemic (p < 0.001; before: median 3, IQR 2–4; during: median 3,
IQR 2–5). In Figure 1, the conditional inference tree with the frequency of fundamental
care tasks as a dependent variable, reported at the bottom of the figure as a boxplot, is
represented. At the top of Figure 1, we can see that the first split of the decision tree was

103



J. Pers. Med. 2021, 11, 945

performed based on the frequency of fundamental care registered in the pre-pandemic
period (node 1). RNs who frequently performed fundamental care before the pandemic
continued this practice (p < 0.001), as we can see in the rightmost branch of the tree.
Furthermore, among those who declared to not usually perform fundamental care before
the pandemic, caring for COVID-19 patients (p < 0.001) or being reassigned (p = 0.004)
significantly increased the frequency of fundamental care during the COVID-19 pandemic,
as expressed in the boxplot on the Likert scale, reported in the bottom of the Figure 1,
left part.
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Figure 1. The conditional inference tree with the frequency of fundamental care tasks as dependent variable, reported at the
bottom of the figure as boxplot.

In Figure 2, the conditional inference tree about fundamental care is represented. RNs
caring for COVID-19 patients who frequently performed nursing techniques before the
pandemic continued this practice (p < 0.001; before: median 4, IQR 3–5; during: median 5,
IQR 4–5), as we can see by following the rightmost branch. RNs who cared for COVID-19
patients (p < 0.001), those who were reassigned (p = 0.030), and those who assisted ≤7.4
patients (p = 0.014) significantly increased the frequency of nursing techniques, with a
median Likert scale of 5, as shown in the leftmost boxplot (Figure 2).
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bottom of the figure as boxplot.

RNs who performed patient education often before the pandemic and worked in
high-intensity COVID-19 units (p = 0.002) stopped performing this task, as shown in the
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rightmost branch in Figure 3, while those in other settings continued their usual practice
(p < 0.001; before: median 3, IQR 2–4; during: median 3, IQR 1–4).
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In Figure 4, the decision tree with symptom management as the outcome variable is
reported. The frequency of symptom management during the COVID-19 pandemic was
similar to that before the pandemic (p < 0.001; before: median 4, IQR 3–5; during: median 4,
IQR 3–5), but it increased for RNs who cared for COVID-19 patients (p < 0.001), as shown in
the leftmost branch. Caring for a higher number of non-COVID-19 patients (>6) increased
the frequency of symptom management (p = 0.037), as reported in the eighth node, with a
median Likert scale of 4.
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Nurse–patient relationships before the pandemic were associated with those during
the pandemic (p < 0.001; before: median 5, IQR 4–5; during: median 4, IQR 2–5), but nurses
working in high-intensity COVID-19 units who reported frequent nurse–patient relation-
ships before the pandemic had no chance to relate with patients during the pandemic
(p = 0.002), as shown in the rightmost branch of the conditional decision tree reported
in Figure 5.
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Figure 5. The conditional inference tree with the frequency of nurse–patient relationships as dependent variable, reported
at the bottom of the figure as boxplot.

RNs’ satisfaction with the care provided remained stable during the pandemic (p < 0.001;
before: median 4, IQR 3–4; during: median 3, IQR 2–4), but younger nurses (aged ≤27 years)
tended to judge their care as poor (p = 0.047), with a median Likert scale of 2 (node 12,
Figure 6). Similarly, nurses with less work experience (≤13 years) reported a decreased
quality of care (p = 0.032). RNs who reported high preparedness in terms of educa-
tion/training showed increased care satisfaction (p = 0.039), with a median Likert scale of 4
(node 10, Figure 6).
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The results of sensitivity analyses, performed through logistic regressions, confirmed
those obtained from the decision trees. In the logistic regression models, the variables
associated with the care provided during the COVID-19 pandemic were the same as those
identified in the conditional inference trees.

4. Discussion

The present study described how nursing care was affected during the first wave
of the COVID-19 pandemic and provided indications as to why nurses changed their
practices. The first wave of the COVID-19 pandemic hit healthcare systems hard, affecting
all aspects of nursing care; more nursing techniques were performed to care for patients,
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but the nurse–patient relationship suffered. These changes in nursing care led nurses to
report lower satisfaction with the care provided.

The impact of the COVID-19 pandemic on nursing care mainly was felt on a clinical
level. COVID-19 is a life-threatening illness that requires complex, clinically-focused, and
personalized care; many patients were hospitalized for long periods with unpredictable
outcomes. The COVID-19 pandemic was influenced by RNs’ previous care habits, in-
dicating the real professional commitment demonstrated by nurses, regardless of the
circumstances [22]. Although the pandemic caused high levels of stress among nurses
due to the high workload and uncertainty [23], nurses endeavored to guarantee the same
level of care they provided before the pandemic to each patient. The prioritization of
nursing care provided was affected [24], likely due to the unknown trajectory of the disease,
the increase in fundamental care due to high patient dependency, the acquisition of new
technical skills, and difficulties in communication and patient education due to infection
containment measures.

Nurses who were reassigned to COVID-19 units increased the amount of fundamental
care provided. A possible explanation could be that the COVID-19 context often requires
many specialized skills, and newly-hired nurses may have preferred to perform more
fundamental care while they learned these skills. Conversely, reassigned nurses could have
increased the amount of fundamental care simply because COVID-19 patients require more
personalized support for their activities of daily living [25].

The physiological needs of COVID-19 patients also required the performance of
more nursing techniques. In fact, nurses who cared for COVID-19 patients performed
these techniques far more frequently during than before the pandemic. Nurses had to
adapt to the needs of these patients, often learning or refreshing techniques such as non-
invasive ventilation support and arterial puncture for blood gas analysis [26]. Symptom
management was also performed more frequently given the higher number of patients as
healthcare systems reached capacity [27].

A biomedical perspective is often predominant in life-threatening situations, but it
should be balanced by the value of caring for others and the individualization of care,
something on which technical skills should also focus [28]. This is particularly crucial for
COVID-19 patients, who have to face an unknown disease without the support of their
loved ones and likely without a close relationship with healthcare providers. Education
is the most commonly omitted task when resources are strained [29], and nurse–patient
relationships and patient education in our study were reduced due to infection prevention
measures [30]. Despite these problems, nurses tried to invent new ways to interact with
patients, such as drawing on gowns, printing their pictures to show their faces, and writing
their names on face shields [31].

Another relevant finding was the lower satisfaction with care provided among RNs
from areas of high COVID-19 prevalence and those who worked in high-intensity units.
This may be due to the lack of therapeutic solutions and the patients’ reduced chance
of recovery, especially the elderly, making nurses feel less confident that the care they
provided was adequate [32]. Nurses working in primary care were also less satisfied with
the care provided, probably due to the exceptional number of patients that were treated at
home and in other community settings [33].

The devastating, rapid impact that the pandemic has had on the Italian healthcare sys-
tem might explain some of the lack of preparedness reported by our respondents. During
the first wave, COVID-19 was an unknown disease, and a trial and error approach was
often applied, with frequent changes in therapies, use of ventilation, and supination [34];
thus, nurses had to adapt their daily work to rapidly changing guidelines and protocols,
individualizing the care they provided. Moreover, in Italy, newly-graduated nurses were
hired to work in new community care units specifically dedicated to COVID-19 patients,
which aimed to identify those who required medical assistance and those who could stay
isolated at home with telephone follow-ups [35]. More experienced community care nurses
were also recruited for these units, which led to a decreased availability of nurses for
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established home care services. These factors could have influenced the preparedness of
nurses working in community settings.

The pandemic globally highlighted the nursing shortage and the lack of adequate,
coordinated management responses to population health crises [36]. However, contextual
factors must be considered when evaluating care outcomes, which should not be merely
interpreted quantitatively. In this regard, the patient-to-nurse ratio should not be the only
index collected to evaluate staffing needs but, perhaps, environmental and organizational
factors should also be considered [37]. Healthcare systems should maintain, and be
prepared to implement, plans for pandemic events, and hospital managers should draw up
specific emergency plans that define the human resources required in case of a long-term
pandemic with recurrent waves, based on competencies, skill mix (e.g., of experienced
and novice nurses), and job rotations. Nurse staffing should be proportionate to the
clinical complexity of patients and to the organizational complexities to individualize care,
minimizing the risk of missed care and patient death [38]. These actions would improve
the healthcare system’s response and alleviate the stress imposed by crises, although
maintaining the highest standard of nursing care delivered.

The present study has a number of limitations. The majority of the respondents were
from the areas most affected by the pandemic in Italy, and most worked in hospital settings.
Moreover, our sample could not completely represent the Italian nursing population,
which consists of around 367,000 individuals. This may have produced some response
bias as nurses from hospital settings may have felt more implicated in the pandemic
and, thus, may have been more interested in the survey. Moreover, considering that data
collected were self-reported, findings may be affected by the respondents’ emotional or
physical condition. High negative and low positive affect have been associated with an
emotional autobiographical memory [39]; in the emotionally-charged pandemic, recall
may also have influenced our results. Our findings should be interpreted considering that
data were collected during the first wave in Italy, the first European country hit by the
pandemic, and the first country that had to reorganize its healthcare system to respond to
the emergency. Moreover, the use of a cross-sectional design means that causality cannot be
proven. However, the decision tree analysis used, and the sensitivity analyses performed,
increased the confidence in the inferences.

5. Conclusions

This study highlighted the impact of the COVID-19 pandemic on nursing care and
the differences between nurses who were and were not reassigned. Despite all of the
difficulties faced by nurses, they were generally satisfied with the care provided, except
for younger nurses and those with limited working experience. Furthermore, in spite of
the healthcare reorganization, and the need to educate, prioritize, and individualize their
activities to meet the needs of patients with complex clinical conditions, nurses continued
to provide a high level of care, individualizing their practices and ensuring the highest
quality of care. Nurses who felt more prepared in terms of education and training were
more satisfied with the care provided, and an increase in the number of patients decreased
the frequency of fundamental care and nurse–patient relationships. Nurses caring for
COVID-19 patients performed nursing techniques more often, to the detriment of patient
education. Ensuring the appropriate deployment and education of nurses is crucial to
personalize care, especially during a pandemic, and to maintain nurses’ satisfaction with
the care provided. Policy makers should consider these results to create structured plans
to address long-term pandemics and ensure appropriate nurse staffing in hospitals and
primary care settings.
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Abstract: Background: Dysmenorrhoea is the medical term for menstrual pain. The World Health
Organization estimates that up to 81% of women of childbearing age are affected by this condition,
and it is one of the leading causes of absenteeism from work and school among women. Although
there are pharmacological treatments available for menstrual-pain relief, they do not respond to all
women’s needs. Therefore, there is a need to study and develop non-pharmacological alternatives to
broaden the individualised treatment options for dysmenorrhea. There are scarce studies published
on non-pharmacological treatments, such as kinesio tape and auricular acupressure for the relief of
menstrual pain, but the scientific evidence available suggest that these techniques may be beneficial in
addressing this problem. The objective of this pilot study was to assess and compare the effectiveness
of kinesio tape and auricular acupressure to decrease pain and drug intake in women with primary
dysmenorrhoea. Methods: This was a double-blind randomized clinical controlled trial. The period
of study was from September 2017 to August 2018. Women enrolled in the University of Extremadura
and who had primary dysmenorrhoea were randomized to five groups: control (n = 23), kinesio
tape (n = 23), placebo kinesio tape (n = 23), auricular acupressure (n = 23) and placebo auricular
acupressure (n = 22). Measures were taken during the pretreatment phase (at four menstrual cycles),
during the post-intervention phase (at four menstrual cycles) and during the follow-up phase (at the
first and third menstrual cycles after the treatment was completed). The primary outcome measures
were mean pain intensity, maximum pain intensity, number of painful days and dose of drug intake
during menstruation, measured with the Visual Analogue Scale. The secondary outcome measures
were the length of the cycle, the length of menstruation, the drug intake and the type of drug. Results:
In all, 108 participants completed the study. The statistical analysis (MANOVA, ANOVA, t-paired
and McNemar tests) showed that kinesio tape and auricular acupressure have a beneficial effect on
pain relief (mean pain intensity, p < 0.001; maximum pain intensity, p < 0.001; number of painful
days, p = 0.021; dose of drug intake, p < 0.001). In addition, once the treatments were withdrawn,
the auricular-acupressure group maintained lower scores during the first follow-up cycle (p < 0.001).
Conclusions: Kinesio tape and auricular acupressure decrease pain and drug intake in women with
primary dysmenorrhoea. The changes in the auricular-acupressure group seemed to last longer. The
results suggest that these techniques could be used as complementary personalised therapies to the
pharmacological treatment and not as a substitution.

Keywords: dysmenorrhea; kinesio tape; auricular acupressure; pain
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1. Introduction

Dysmenorrhoea is the medical term for menstrual pain. It is a cramping sensation
felt in the supra pubic area of the abdomen and can be accompanied by muscle pain,
headache and nausea [1,2]. It is classified as primary or secondary according to the absence
or presence of underlying pathologies that trigger the pain respectively [2,3].

The World Health Organization estimates that 81% of the female population can be
affected by this condition. However, the percentage can vary in different countries [4].
This implies that more than half of the female population of childbearing age experiences
this type of pain at least once a month. It has been observed that dysmenorrhoea has a
negative impact on the academic, work, sport and social life of women, who can also see
their quality of life affected [2,4,5].

Although there are pharmacological treatments available for menstrual-pain relief,
they do not respond to all women’s needs. Allergies to drugs, lack of effectiveness or
refusal to use medication (for personal, religious or social reasons) leave part of these
women with no effective treatment for their symptoms [2,6–11].

Therefore, non-pharmacological treatments which provide person-centred and indi-
vidualised care, such as those proposed in Physiotherapy and Traditional Chinese Medicine,
can be very useful. Many publications have focused their studies on the relief of various
types of pain through the use of non-pharmacological therapies, such as kinesio tape,
thermotherapy, electrotherapy, massage, acupuncture and auricular acupressure obtaining
encouraging results [12–16]. In particular, kinesio taping and auricular acupressure are
treatment techniques that have been used for a long time in the management of pain from
different causes. However, there is very little scientific evidence of the effectiveness of
these techniques for primary dysmenorrhoea. Four studies that analyzed the use of kinesio
taping in primary dysmenorrhoea can be found in the literature [17–20]. Their results
suggested an improvement of menstrual pain. Similarly, the three articles that studies the
effectiveness of auricular acupressure in primary dysmenorrhoea showed a pain-relief
effect [21–23]. These results would point towards the possible benefits of the use of these
non-pharmacological treatment for the management of dysmenorrhoea.

The application of kinesio taping is based on its proprioceptive and skin receptor
stimulation effects. When applied correctly, it influences muscle tone and can induce
muscle relaxation. In addition, part of the analgesic effect of this technique is based on
its ability to decrease interstitial pressure [24,25]. This causes a reduction of the stimulus
received by nociceptors and normalizes local blood and lymphatic circulation, thus also
eliminating mediators of pain and inflammation [24,25]. Moreover, the literature also
suggests the use of mechanisms related to the Gate Control theory, whereby a tactile
sensory stimulus interferes with the perception of pain intensity [26].

Although the mechanism of action of auricular acupressure is still under study, the
research conducted by using functional magnetic resonance imaging (fMRI) and positron
emission tomography (PET) has revealed the presence of brain activity in the areas corre-
sponding to the structure represented by the point on which the stimulus is applied [27–29].
This stimulus has also been shown to trigger specific responses in brain regions related to
pain inhibition and to influence the release of endorphins, melatonin and serotonin [27,28].

The objective of this pilot study was to assess the effectiveness of kinesio taping and
auricular acupressure improving pain and decreasing drug intake in women with primary
dysmenorrhoea, comparing both treatment approaches between them.

2. Materials and Methods
2.1. Study Design

This pilot study was a single-blind randomized clinical controlled trial. The study took
place within the University of Extremadura (Spain), in an outpatient setting. The period
of study was from September 2017 to August 2018. The study protocol was approved
by the Bioethical Commission of the University of Extremadura in Spain (registration
number: 58/2017). The trial was registered with the ClinicalTrials.gov registry (Study
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Identifier: NCT04400968). All participants signed a written informed consent. The data
were guaranteed to be protected and anonymous. The CONSORT statements were used to
conduct and report the trial.

2.2. Participants and Procedures

The target population was women enrolled in the University of Extremadura who
had primary dysmenorrhoea. Participants were recruited in September 2017. The inclusion
criteria were women between 18 and 30 years old affected by primary dysmenorrhoea
grade 2 and 3 of Andersch and Milsom classification [30], to have attended gynecologist
consultation for a general revision in the last 2 years, to have menstrual pain, to have
regular menstrual cycles of 21 to 38 days, and to not have an intrauterine device or to
be on oral contraceptive treatment. The exclusion criteria were to have been diagnosed
with a condition that could influence menstrual-pain perception and to know or have been
previously treated with techniques used in the interventions and pregnancy.

In the first place, an interview was conducted at the begging of the academic year
(2017/2018) in order to select the sample. Once the participants were recruited, they were
assigned an alphanumeric identifier and randomized into the five study groups, using
the SPSS statistical program. The program selected the participants to be included in each
group equally. Since the sample was not fully divisible among the five groups, the order of
preference to complete the groups was allocated by randomly assigning in a ranking from
1 to 5.

Then a pretreatment phase of 4 menstrual cycles started. During this period, the
participants completed the questionnaires at their home to collect information regarding
the symptoms experienced in each menstrual cycle. The questionnaires were codified by
an identifier number assigned to each participant to ensure masking of identity and group
allocation and, therefore, to ensure blinding of the data-collection process and analysis.

Once the pretreatment phase was completed, a four menstrual cycles treatment phase
commenced. During this phase the participants continued with the same protocol to collect
data and received the treatments assigned to their group. After each cycle finished, the
treatments were discontinued, and the follow-up phases started. In the first and second
follow-up phase, the data corresponding to the first and the third cycle after the treatments
were finished was collected respectively.

Due to the nature of the treatments, participants knew whether they belonged to
one of the kinesio-taping or auricular-acupressure groups. However, they did not know
whether the technique applied was the placebo or the real one. The therapist in charge of
applying the treatments could not be blinded in order to apply the treatments correctly.

The primary outcome measures were four in total: Mean pain intensity for the 3 first
days of menstruation, maximum pain intensity, number of painful days and dose of drug
intake. Pain intensity was measured with the Visual Analogue Scale (VAS). This scale
measure pain in a scale from 0 to 10, where 0 means no pain and 10 means maximum and
excruciating pain [31]. All outcome measures were registered at the initial interview and
every day during the bleeding period in the pretreatment, treatment and follow-up phases.
As the pretreatment and the treatment phases consisted of four periods each, there were
ten measures in all.

The secondary outcome measures included the length of the cycle, the length of
menstruation, the drug intake and the type of drug. The epidemiological data of the
sample (age, body height, body weight, age of menarche and age of first pain) were
collected at the baseline measurement.

The sample consisted of 114 participants who were randomly allocated to a control
group, a kinesio-tape group, a placebo kinesio-tape group, an auricular-acupressure group
and a placebo auricular-acupressure group (Figure 1). Details of the intervention following
the Template for Intervention Description and Replication (TIDieR) [32] guidelines are
provided in Supplemental Materials Table S1.
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necessary. However, all subjects were asked to delay the intake until the appearance of 
symptoms. In order to control the influence of the medication, the questionnaires included 
sections where the intake was registered.  

Figure 1. CONSORT flow diagram.

The therapy and the placebo treatments were always placed within 4 h from the
beginning of the menstrual cycle and were maintained during 72 h. When the adhesive
tapes lost fixation and became detached, the treatment material was replaced as soon
as possible (never later than 2 h from detachment). The cases that could not receive the
treatments on the scheduled time were excluded.

The participants received the necessary information in order to correctly maintain
the tapes and adhesives. All groups received the same information, not differentiating
between treatment and placebo groups, to ensure blinding. All participants committed to
maintain secret their experiences and not to comment with the rest of women during the
study period.

As it was considered unethical, the drug intake was not forbidden if pain relief was
necessary. However, all subjects were asked to delay the intake until the appearance of
symptoms. In order to control the influence of the medication, the questionnaires included
sections where the intake was registered.

The control group did not receive any treatment. However, the controls completed all
the questionnaires to collect the information regarding their symptoms in order to observe
their progress with no intervention.
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2.3. Statistical Analysis

The obtained data were analyzed through the IBM SPSS Statistics 22.0 version (Statis-
tical Package for the Social Sciences). A descriptive analysis of all the outcome measures
was performed. Changes on drug intake were analyzed by the McNemar test. In order
to assess the primary outcome measures, we distinguished between two steps. Firstly,
for each single outcome we applied a one-way multivariate ANOVA considering the ten
measurements and the five groups, so that we could contrast the existence of global in-
fluence of the treatment. Moreover, drug intake was included as a second factor in the
model in order to detect a possible bias due to this circumstance. In the following step,
we focused on analysing just the average between the four periods considered during the
pretreatment and during treatment stages. This way, the number of phases got reduced
to four (average pretreatment, average treatment, follow-up 1 and follow-up 2) for each
primary outcome measures. Then, a more exhaustive analysis was performed for each
one. On the one hand, we assessed the inter-group differences at each phase by a one-way
ANOVA F test or Kruskal–Wallis’s H test (depending on the level of skewness or symmetry
of the distribution of the different outcomes). On the other hand, we analyzed separately
the within-group changes of the outcome measures during the intervention as compared
with the pretreatment scores by a t-paired test or Wilcoxon’s W test.

The sample size does not respond to a previous calculation. However, as many
participants as possible were first recruited and posteriorly randomly allocated into five
equal groups of 25 women. Finally, according to Cohen’s d, the groups sample size lead to
a statistical power of 80% for a 2-sided level 5% t-test to detect an effect size of 0.8.

3. Results

Figure 1 shows the study flow diagram. Except for the auricular-acupressure placebo
group, which had no loses, all groups had similar drop-outs rates. This was 5.6% of the
total initial sample.

The average duration of the first cycle was 30.26 ± 0.31 days, with 5.63 ± 1.05 days
of menstruation. These values hardly changed along the ten menstruations that were
followed up. All the participants reported regular drug intake for pain relief. In fact,
88% of women took medication during the first period previous to the application of the
treatments. Nevertheless, we observed that this proportion decreased along the treatment
phase to 62% during the last menstruation (p < 0.001), since 33 participants stopped taking
medication. Most of them (namely 29) belonged to the auricular-acupressure and the
kinesio-tape groups. This percentage increased progressively after the treatment during
the follow-up phases.

Tables 1 and 2 include descriptive statistics of the rest of secondary outcomes and the
primary ones, respectively.

Table 1. Epidemiological data and secondary outcome measures.

CG (n = 22) KT (n = 22) KT-P (n = 21) AP (n = 21) AP-P (n = 22)

Height (m) 1.63 ± 0.04 1.61 ± 0.05 1.62 ± 0.06 1.61 ± 0.04 1.60 ± 0.04
Weight (Kg) 56.59 ± 6.44 55.69 ± 6.35 54.53 ± 4.78 54.03 ± 6.23 54.54 ± 5.55
Age (years) 20.91 ± 1.26 20.64 ± 1.05 20.95 ± 1.32 20.95 ± 1.85 21.14 ± 0.99
AM (years) 12.14 ± 1.17 11.86 ± 1.45 12.57 ± 1.12 11.81 ± 1.28 12.64 ± 1.33
AFP (years) 13.68 ± 1.32 14.14 ± 1.75 13.57 ± 1.25 13.48 ± 1.63 13.86 ± 1.12
DC (days) 29.04 ± 1.73 30.09 ± 2.68 29.71 ± 3.01 29.09 ± 1.99 30.36 ± 2.57
DM (days) 5.45 ± 1.22 5.22 ± 0.75 5.52 ± 0.67 5.14 ± 1.42 5.27 ± 0.88

CG, control group; KT, kinesio-tape group; KT-P, kinesio-tape placebo group; AP, auricular-acupressure group;
AP-P, auricular-acupressure placebo group; AM, age of menarche; AFP, age of first menstrual pain; DC, duration
of the cycles; DM, duration of menstruation.
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Table 2. Changes (mean ± SD) of the primary outcome measures by groups along the four phases.
SD: standard deviation.

Mean Pain Intensity

P-T T FU-1 FU-2
CG 4.85 ± 1.13 4.62 ± 1.02 a 4.93 ± 0.95 a 4.93 ± 0.82
KT 5.18 ± 0.95 3.40 ± 1.04 b 4.59 ± 1.18 a 5.24 ± 1.07

KT-P 4.62 ± 1.11 4.63 ± 1.00 a 4.52 ± 0.91 a 4.58 ± 0.95
AP 4.94 ± 0.88 3.19 ± 1.18 b 3.28 ± 1.18 b 4.74 ± 1.15

AP-P 4.63 ± 1.12 4.60 ± 0.85 a 4.45 ± 1.08 a 4.68 ± 0.88
F test p = 0.373 p < 0.001 p < 0.001 p = 0.204

Maximum pain intensity

P-T T FU-1 FU-2
CG 7.60 ± 0.70 7.65 ± 0.72 a 7.86 ± 1.03 a 7.72 ± 0.82
KT 7.62 ± 1.02 6.09 ± 1.44 b 7.00 ± 1.11 a 7.81 ± 0.95

KT-P 7.78 ± 1.14 7.85 ± 1.02 a 7.57 ± 1.02 a 7.66 ± 1.01
AP 7.34 ± 0.96 5.83 ± 1.39 b 5.66 ± 1.68 b 7.38 ± 1.20

AP-P 7.61 ± 0.94 7.61 ± 0.84 a 7.59 ± 0.90 a 7.72 ± 0.82
F test p = 0.687 p < 0.001 p < 0.001 p = 0.644

Painful days

P-T T FU-1 FU-2
CG 3.11 ± 0.97 3.05 ± 0.93 a 3.09 ± 0.87 a.b 3.09 ± 0.81
KT 3.56 ± 0.88 2.63 ± 0.74 a.b 3.27 ± 0.77 a 3.45 ± 0.67

KT-P 3.03 ± 1.00 2.98 ± 0.93 a.b 3.14 ± 0.91 a.b 3.10 ± 1.04
AP 3.34 ± 0.78 2.37 ± 0.57 b 2.48 ± 0.68 b 3.19 ± 0.60

AP-P 3.00 ± 0.83 2.98 ± 0.60 a.b 3.00 ± 0.87 a.b 2.95 ± 0.72
F test p = 0.195 p = 0.021 p = 0.024 p = 0.298

Dose of drug intake

P-T T FU-1 FU-2
CG 1.78 ± 1.02 1.76 ± 1.04 a 1.68 ± 1.04 a 1.6 ± 0.90
KT 1.84 ± 1.26 0.89 ± 1.12 b 1.59 ± 0.96 a 1.72 ± 1.03

KT-P 1.69 ± 1.18 1.61 ± 1.10 a 1.62 ± 1.07 a.b 1.52 ± 0.87
AP 1.94 ± 1.54 0.60 ± 0.58 b 0.90 ± 1.51 b 1.62 ± 1.47

AP-P 1.95 ± 1.04 1.83 ± 0.91a 1.73 ± 0.94 a 1.77 ± 0.87
H test p = 0.847 p < 0.001 p = 0.009 p = 0.864

P-T, pretreatment phase; T, treatment phase; FU-1, follow-up 1 phase; FU-2, follow-up 2 phase; CG, control group;
KT, kinesio-tape group; KT-P, kinesio-tape placebo group; AP, auricular-acupressure group; AP-P, auricular-
acupressure placebo group. Post-hoc results are expressed by letters as follow: for each column, there are
significant differences between groups whose letter is different.

A one-way multivariate ANOVA showed the overall changes and influence of the
treatment for all the primary outcome measures (p < 0.001 in the four of them). When
including drug intake as the secondary factor in the model, neither interaction (p > 0.05)
nor drug intake (p < 0.05) was significant. Therefore, there was no evidence of bias due
to drug intake. Table 2 also includes the evolution of the primary outcome measures
during the study in the following way: between-group comparisons were performed by
a one way ANOVA F test or by Kruskal–Wallis’s H test, and their p-values are shown in
the table. Post hoc results are expressed by letters, as usual. Pretreatment within-group
comparisons were performed by t-paired or Wilcoxon test. A mean value is marked in bold
if it implies a significant improvement in relation to both pretreatment (within-group) and
the control group, the placebo auricular-acupressure group and the placebo kinesio-tape
group (between-group).

From the analysis of Table 2, firstly, it can be observed that baseline values of the
four primary outcome measures were similar for the five experimental groups (second
column of Table 2), as expected. Secondly, the most remarkable is the fact that the auricular-
acupressure group achieved the best results in mean, both during the treatment and follow-
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up one phases, for all the primary outcome measures (mean pain intensity, maximum pain
intensity, number of painful days and dose of drug intake). In a deeper analysis and taking
into account within-group comparisons, these results showed significant improvements in
comparison with the pretreatment phase. Regarding the between-group comparison, we
observed that, for the mean pain and maximum pain intensity, the auricular-acupressure
group achieved significant improvements during both phases (treatment and follow-up
one) in relation to the rest of the groups. In the kinesio-tape group, the results obtained from
the treatment phase were similar to those from the auricular-acupressure group. During
the first follow-up phase, the auricular-acupressure group performed significantly better.

In addition, we can also say that, regarding the dose of drug intake, the auricular-
acupressure and kinesio-tape groups performed significantly better than the control group
and both placebo groups. With regard to the number of painful days, the auricular-
acupressure group achieved results significantly better than the control group at the
treatment phase and significantly better than the kinesio-tape group at the first follow-
up phase.

4. Discussion

This pilot study contributes to the scientific literature with the evidence of the effec-
tiveness of two non-pharmacological treatment approaches, kinesio tape and auricular
acupressure for the individualised and person-centred management of primary dysmenor-
rhoea. In addition, it shows, for the first time, a comparative assessment of both techniques.

Our results add new data from a sample of over 100 women to the few studies
previously conducted that analyze the effectiveness of these techniques. In addition, the
pre- and post-treatment comparisons’ accuracy of our study was improved by the extended
period of time used to observe the symptoms in the pretreatment phase. Another strength
that of the present clinical trial is the presence of a control group and a placebo group for
each treatment technique. Participants were blind at all times in relation to the group they
were included in (treatment or placebo) and during the data collection.

Only four previous studies that applied kinesio tape for menstrual-pain relief were
found in the literature [17–20]. In relation to the application of auricular acupressure in
this condition, three studies were the result of the literature review [21–23]. In comparison
to these studies, it can be observed that our study has a longer period of intervention.

Our results regarding the mean and the maximum pain-intensity levels in the kinesio-
tape group and the auricular-acupressure group coincide with the improvements found
by different authors that applied these techniques [17–23]. We were not able to contrast
our results in relation to the number of painful days, days of the menstrual cycle and
days of the menstruation, as there were no studies found in the literature that analyzed
those variables. Although there were no statistically significant changes in the number of
days of the menstrual cycle and menstruation after the treatments, we consider that the
observation of these variables is important. This is because these variables are risk factors
for dysmenorrhoea and can influence the results of the interventions [4].

The scientific evidence available on other non-pharmacological therapies show a great
diversity of techniques used for the management of primary dysmenorrhoea, especially
related to the field of Physiotherapy and Traditional Chinese Medicine. These include,
for example, thermotherapy, massage therapy, electrotherapy, spinal manipulation, Kegel
exercises, acupuncture and moxibustion in all its forms (acupressure, electro-acupuncture,
laser acupuncture, etc.) [33,34]. However, as in the specific cases of kinesio taping and
auricular acupressure, the number of studies published that analyze the effectiveness of
these non-pharmacological techniques applied to primary dysmenorrhoea is low. All of
these techniques show encouraging results, but, in general, there has been little research on
their application to menstrual pain [2,15,33–39]. A remarkable advantage of kinesio taping
and auricular acupressure over the other non-pharmacological techniques mentioned is
that they are low-cost techniques, self-applicable after proper training and simple and
quick to apply. In addition, the patient can keep the tape or the seeds on and continue with
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her daily routine, without having to travel to a clinic or invest too much time and money
and, therefore, without affecting her rhythm of life.

Although we found no evidence of bias in the pilot study in relation to drug intake, we
are not in a position to assess the opposite. Indeed, since most participants took medication
during the study, the sample size was big enough for this ambitious statistical task. Nearly
10% of the participants stopped taking medication during all the treatment phase. The dose
of drug intake was significantly reduced in the kinesio-tape group (kinesio tape–control =
−0.9; kinesio tape–kinesio-tape placebo = −0.81), as well as in the auricular acupressure
group (auricular acupressure–control = −1.19; auricular acupressure–auricular ac-pressure
placebo = −1.36). The study conducted by Tomás-Rodríguez et al. in 2015 is the only study
found that analyzed the drug intake. They assessed the between-group differences and
found a difference of 1,09 drug units between the kinesio tape and the placebo groups.
Asher et al., in 2010 [40], also found that there are studies on auricular acupressure that
have shown a decrease on drug intake for pain relief in other conditions, such as surgery
or chronic pain.

This decrease in drug consumption coincides with the improvement of pain levels
and suggests that both treatment approaches could be beneficial for the management of
primary dysmenorrhoea.

The comparisons between the kinesio-tape and the auricular-acupressure groups did
not show statistically significant differences during the treatment phase. Nevertheless,
when comparing these groups during the follow-up phases, the auricular-acupressure
group maintained the improvements achieved during a longer period. These results could
not be contrasted, as our study is the first one comparing these treatment techniques.
When auricular acupressure has been used for the treatment of other conditions, such as
menstrual headache, the results have revealed a reduction of plasma arginine vasopressin
and prostaglandine F2α [41]. The most recent research suggests that the cause of primary
dysmenorrhoea is the excess of endometrial prostaglandins E2 and F2α, which increase
uterine contractions and painful sensation [1]. The longer duration of pain relief maintained
by the auricular-acupressure group could be justified by the decrease of prostaglandins
F2α and the secretion of pain-inhibiting agents that, according to Wu et al. (2007) [22] and
Alimi et al. (2002) [28], this technique achieves.

The results of the present pilot study can have important implications in the clinical
practice. Our data show that a kinesio taping and auricular acupressure decrease pain and
drug intake in women with dysmenorrhoea. They are two techniques that are increasingly
used by practitioners these days and can be performed safely with the appropriate training.
This condition, and, in particular, the pain that is associated with it, has an important
negative impact on the quality of life of women [2,5] which could be minimized with
the use of the treatment approaches described in this study, as a complement to their
pharmacological treatment.

Study Limitations

The main limitation of our study was the impossibility to blind the therapist that
applied the techniques. Due to the nature of the treatment, they could clearly see which
group the participant was allocated to.

Furthermore, we consider that it was important to analyze whether the drug intake
and the type of medicine used for pain relief could influence these results. In order to
assess this possible effect, a two-way multivariate ANOVA, considering as factors drug
intake and type of drug, was carried out for each outcome measure. Although there were
no significant results, neither for interaction nor for main effects, we cannot dismiss the
possible influence. We do not have enough evidence to make a fair decision, since the
number of participants that did not take any medicine was so small. In order to analyze
the problem at that level, we consider that a bigger sample size would be needed.
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5. Conclusions

Based on the results obtained in this pilot study, we can conclude that kinesio taping
and auricular acupressure have a beneficial effect on pain relief in women with primary
dysmenorrhoea. Although both groups showed similar improvements, the changes on
the auricular-acupressure group seemed to last longer. The pain relief obtained by both
treatment approaches suggests that these techniques could be used as complementary
personalised therapies to the pharmacological treatment and not as a substitution. The
participants of the kinesio taping and the auricular-acupressure group experienced a
decrease in drug intake.
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Abstract: Rheumatoid arthritis (RA) patients face psychological hardship due to physical discomfort,
disabilities, and anxieties. Previous research indicated a bidirectional relationship and patient desire
for emotional support from providers. This study examined lesser-understood RA experiences
across the psychological and social contexts in relation to self-perception through the patients’
expression of their struggles with these burdens. We conducted four semistructured focus groups
and eleven interviews (total n = 31). A codebook was developed and refined through iterative
transcript coding via NVivo-12. Four emerging themes were identified by inductive, thematic
analysis: (1) the patients’ healthy appearances were a myth, with subthemes revealing a conflict
between an inclination to hide the disease and a desire for validation, while feeling embarrassed by
symptom manifestations and disappointment at withdrawal from social interactions; (2) an identity
crisis due to diminished functionality, autonomy, and sense of self; (3) RA constantly occupied the
mind, as its unpredictability dictated daily schedules and altered plans; and (4) the disease’s chronic
nature influenced personal outlook to worry about or accept the uncertainty. Even with effective
treatment, the invisibility of the disease, the fear and anticipation of flare-ups, and identity clashes
caused emotional distress. The insights offer a different perspective on personalized medicine,
complementing clinical treatments based on genetic or biomarker profile. For patient-centered
holistic care, education is needed to prompt both patients and providers to discuss psychological
issues for more customized, integrated interventions. The findings can help inform healthcare teams
and families in recognizing and supporting these physical-psychological intertwined experiences,
thereby ameliorating patients’ wellbeing.

Keywords: patient-centered; personalized care; arthritis; autoimmune disease; sociopsychological
factors; emotion; depression; self-identity; qualitative study; observational study

1. Introduction

Rheumatoid arthritis (RA) is a chronic, systematic inflammatory condition character-
ized by persistent and progressive joint and autoimmune dysfunction. It is estimated that
up to 2% of the global population and about 1.5 million Americans suffer from RA; most
are women with an age of onset between 40 and 60 years old [1,2]. The etiology of RA
is relatively unknown. However, the resulting prolonged inflammation typically causes
joint deformation, stiffness, excessive fatigue, as well as widespread and intense pain [3].
In addition, most patients face psychological hardship due to RA-imposed functional
limitations and anxieties [4–6].

Numerous studies have described a bidirectional relationship between RA disease
activities and poor mental functioning. The progression of RA often leads to feelings of
helplessness, grief, and uncertainty [6–8]. This psychological distress further contributes
to the intensification of pain and thus creates a vicious cycle of physical and emotional
suffering [9–11]. RA patients have consistently reported a loss of enjoyable activities, a
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struggle to find and adhere to effective treatment, and difficulties in actively dealing with
disease manifestations, implicating a 14–62% prevalence rate of depression in the RA
community [6,12–15]. Moreover, illness-related shame and loneliness perpetuate social
withdrawal, and the resulting lack of social support could lead to aggravated disease out-
comes [16–18]. Recent studies have also discussed the impacts of the disease on self-esteem
and outlook; patients express the loss of autonomy and low self-efficacy in maintaining a
sense of independence due to physical disabilities [4,14,19].

These findings underscore the importance of a deeper understanding of the psycho-
logical nuances of RA’s personal impacts. Previous research has explored such experiences
to help plan treatments, but often focused on improving quality of life and coping strate-
gies [14,15,20]. Other studies have deliberated how patient-centered care can complement
clinical disease management for a more holistic approach [21,22]. Patient-centeredness
encompasses a bio-psychosocial perspective to provide attentive, individualized care
with emotional support and augmented communication for the patients’ overall wellbe-
ing [23,24]. While emerging personalized medicine emphasizes the individuals’ distinctive
genetic or biomarker profile to inform prevention and customize treatment [25,26], the
patients’ mental and contextual states are also critical in determining their response to
medications and health outcomes.

Few existing studies have comprehensively explored the intricacies of these experi-
ences faced by RA sufferers on a daily or long-term basis, or investigated personalized
intervention techniques addressing such emotional and social struggles. It is imperative
to hear and respect patients’ voices and incorporate multidimensional therapies target-
ing biological and psychological pains concordantly [27–29]. Research in rheumatology
and other medical disciplines have predominately evaluated the patients’ conditions
quantitatively [30,31]. This study utilized qualitative methods to uncover and synthesize
lesser-understood psychological burdens, whether from or in combination with physical
encumbrances. We captured the patients’ narratives in their own words and examined
the complex existence of RA in relation to the patients’ self-perceptions and outlook in
personal and social contexts. By identifying and analyzing novel domains of the impact of
RA on lives and individual identities, these experiences and sentiments can be better recog-
nized and legitimized. The findings also provide insights for more effective, personalized
psychological interventions and support.

2. Methods

We conducted four focus groups (n = 20) and eleven individual interviews to elicit
participants’ descriptions of RA’s presence in and influence on their lives (total n = 31 in
15 sessions). Eligibility criteria for participating in the study were age 18 years or older,
clinically diagnosed with RA, and have received treatment for RA in the previous year.
Focus-group participants were recruited and screened by a market research agency to
ensure a diverse sample; two experienced moderators facilitated the four groups. Individ-
ual interviewees were recruited through flyers posted at local clinics, then screened and
interviewed by the research team.

A semistructured discussion guide was constructed, incorporating inputs from the
literature [6,30,32–35] and experts, and was used across all sessions. The discussions
explored participants’ history of diagnosis, hobbies, what a good day or bad day was like,
awareness of and sentiments towards RA’s impact or associated changes, sources and
specifics of their emotional state, struggles with and strategies for managing the disease,
and interactions with physicians and families. Participants were also asked to self-rate the
extent to which their lives were impacted by RA on a scale of one to seven, one being “no
impact” and seven being “extreme impact”.

Group and individual interviews were recorded, transcribed, and de-identified. We
uploaded text data into NVivo software version 12 for coding and analysis, utilizing
an inductive, thematic approach [36]. A codebook was developed and refined through
iterative coding by multiple researchers. Common experiences and sentiments emerging
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from the data were grouped together for potential theme categorization. Disagreements
regarding coding and identification or naming of themes were discussed and resolved
through consensus. Selective quotes were extracted to represent the essence of each theme
in the participants’ own words. The research protocol was approved by Duke University
Institutional Review Board. Informed consents were obtained from individual participants
before each session.

3. Results
3.1. Participant Characteristics

A total of 31 people were interviewed in groups or individually. Participants were
heterogenous in terms of demographics (mean age 47.39, SD = 14.38; 77.42% female; 38.7%
minorities; Table 1) and disease-related characteristics (mean disease duration: 11.76 years,
SD = 8.71; mean RA impact: 4.29 on a scale of 1 to 7, SD = 1.19). The occurrences and
intricacies of RA’s impact were obtained via qualitative inquiries, described narratively
and illustrated in a diagram below.

Table 1. Participant self-reported demographic and disease-related information.

Participant # Gender Race/Ethnicity Employment
Status

Household
Income (USD)

Age
(Years)

RA
Impact *

Duration of
Disease

1 Male White Disabled <25 K 64 6 42 years
2 Female Black Unemployed 25–50 K 45 6 18 years
3 Male White Retired 25–50 K 67 4 4 years
4 Female White Retired 150–200 K 70 4 15 years
5 Female Hispanic Full Time 25–50 K 40 2 5 years
6 Female Black Full Time 50–75 K 50 3 4 years
7 Female White Full Time 25–50 K 47 3 19 years
8 Female White Part Time 100–150 K 60 4 20 years
9 Female Hispanic Full Time 50–75 K 38 4 10 years
10 Male Black Full Time 75–100 K 34 3 8 years
11 Female Hispanic Full Time 50–75 K 40 5 7 years
12 Male White Full Time 150–200 K 49 6 15 years
13 Female White Disabled 25–50 K 48 5 5 years
14 Male White Retired 100–150 K 52 5 5 years
15 Female White Retired 25–50 K 72 5 9 years
16 Female White Part Time >200 K 41 4 10 years
17 Female White Part Time 75–100 K 46 6 16 years
18 Male Black Full Time 100–150 k 53 6 5 years
19 Female White Disabled 100–150 K 40 4 13 years
20 Female White Full Time 150–200 K 61 4 10 years
21 Female Asian Unemployed 100–150 K 65 3 35 years
22 Female Asian Full Time 25–50 K 58 4 10 years
23 Male White Student 150–200 K 22 4 10 years
24 Female Hispanic Student 25–50 K 23 4 7 years
25 Female White Full Time 50–75 K 28 6 13 years
26 Female White Full Time 50–75 K 37 4 2.5 years
27 Female White Unemployed >200 K 62 2 10 years
28 Female Asian Unemployed 50–75 K 48 6 11 years
29 Female Asian Unemployed <25 K 33 3 17 years
30 Female White Student >200 K 18 4 7 years
31 Female White Unemployed 150–200 K 58 4 2 years

# Participant number. * Participants were asked to rate how RA has impacted their life on a scale of 1–7, from “no impact” to “extreme impact”.

3.2. Healthy Appearance as a Myth
3.2.1. Invisibility and Lack of Validation

A common struggle highlighted by participants was others’ inability to comprehend
that the participants were sick. Many endured physical impediments regularly but showed
no discernible signs of disease. People often did not believe that the participants were
experiencing pain or take the condition seriously, making it difficult for participants to feel
supported and validated.
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“It’s one of those things you can’t see it: I look fine, I look completely fine . . . . It’s kind
of like the silent suffering . . . because you don’t look any different, you don’t act any
different, and I kind of learned to just deal with it.” (Participant #25)

“I’ve wondered a lot like is this all just in my head . . . and how much of this is real?” (#24)

Relationships were strained by their friends’ and family’s incapacity to see the symp-
toms and consequently, to believe the participants or show sympathy. Friendships dis-
solved as people took offense when the participants had to cancel plans due to flare-ups or
fatigue. This further loss of socialization brought participants to feel a sense of deprivation
and resentment toward the disease.

“A lot of friends think you just don’t want to hang out with them. I can plan and
whatever I want to plan but, on the day, when it’s time to do it, if I can’t do it, I can’t do
it.” (#2)

“You have to cancel a lot on people, and that’s really depressing.” (#8)

3.2.2. Preference to Hide RA from Others

Although several participants were frustrated by RA’s invisibility, others reported
purposefully hiding their symptoms or not mentioning they had the disease; some felt
both sentiments simultaneously. Participants intended to minimize being perceived as
ailing to achieve a desired sense of normalcy. They also attempted to disguise or counter
(sometimes unsuccessfully) the anguish they experienced inside.

“(Acquaintances’ response) is what I hate, they’re like, ‘Oh my God, I can’t believe that
you’re so sick’ . . . ‘You look so healthy! How?’ . . . I feel like sometimes they think
differently of me so I don’t like sharing it with people.” (#24)

“Every semester, I’ve had a moment where an advisor is like, ‘hey, do you maybe not
wanna do this semester?’ And I’m like, ‘No, I wanna do it!’ . . . maybe more of a fear than
a hope is being able to hold a full-time job and just live a normal life in that respect.” (#30)

“Some days my husband comes home and I’m with full makeup and full jewelry everything—
I’m looking great—and he’s like ‘what’s going on here? You feel really bad today, don’t you?’
and I’m like ‘yep.’” (#2)

3.2.3. Embarrassment from Physical Symptoms

Adding to their predicament of preferring to hide the disease yet desiring to be
understood, participants also described discomfiture with apparent physical symptoms.
More prominent disease manifestations were indicative of sickness. Such visible signs
could cause embarrassment and disappointment.

“Your knees will look swollen, or your hands. And it was kind of embarrassing to go into
dating because you tried to hide your twisted fingers.” (#9)

“I want to go walking but I can’t. It’s like excruciating pain. It’s embarrassing sometimes,
because I want to do things but can’t move.” (#6)

3.3. Identity Crisis

Participants, moreover, indicated their dismayed realization that they were no longer
the same person after diagnosis. Unable to perform daily tasks or forced to relinquish what
they formerly enjoyed, many struggled to maintain their self-identity and described having
difficulty recognizing themselves. The common misconception that RA only occurs at old
age added to the confusion for both participants and others.

“I couldn’t hold the book, I couldn’t do anything. I just felt so helpless, useless and that’s
not my mode. I’m a very independent person, I don’t like to ask anyone for help, and so
having to do that was really problematic. It was even problematic—and I’m just going to
be blunt—to go to the bathroom.” (#27)
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“It was hard to think of myself as chronically ill.” (#26)

“I am way too young to be ending up with RA because I thought of it as an older person’s
disorder.” (#18)

The perpetual exertion of managing or suppressing symptoms took a toll both mentally
and physiologically. Many participants experienced self-doubt, frequent mood-swings,
and long-term changes to their personalities or worldview.

“I feel like I’m not as happy-go-lucky as I would like to be because it nags at you, distracts
your mind.” (#31)

“I was losing my mind. This is not like me.” (#7)

“I was a very social person. I don’t go out anymore...except for going to the doctors.
I stopped any social engagement . . . it affects EVERY part of life. I was living in a
black-and-white world (with no color).” (#21)

RA also impacted fulfillment of responsibilities, which participants found upsetting
and frustrating. They felt that their functionality as a parent, spouse, or employee was
inadequate, and their performance of their roles within the household, office, or society seemed
unsatisfactory. Some were confounded by the reversed role from caregiver to care-receiver.

“The days I can’t are the days my kids want to do everything, like ‘mom I want to do this,
ride bikes,’ and I’m like ‘talk to your dad.’ . . . that for me, is hurtful.” (#5)

“I couldn’t have kids. And that’s really sad when you come from a Latino family, and the
family is the nucleus of everything.” (#9)

“I left a really good job. I just couldn’t handle the pressure and the stress with the RA
symptoms.” (#20)

3.4. Occupying the Mindset

RA became the determinant of all activities and plans. Many participants reported
constantly thinking about RA, and that the fluctuating severity of symptoms dictated
continuously how their day went. Even on a “good day” with minimal symptoms, the
continuous dread or anticipation of pain or incapacity remained a burden.

“I think about it every morning when I put my feet on the floor. Like when I get up, I
know what kind of day it’s going to be based on how I get up out of bed.” (#12)

“I get nervous, I know I will have pain even before I can feel it.” (#22)

Participants also discussed the malevolent effects of RA on maintaining a sense of
consistency in their lives and on their schedule. They regularly had to arrange for an
alternative, bothersome plan. Many also shared nuisances due to the unpredictability of
each day, whether simply getting out of bed, running errands, going to work, or taking
a trip.

“I would get up and leave for work earlier so that I could go and sleep in my car for an
extra hour before going into the office. Even the driving, I would get fatigued . . . some
days are just absolutely horrible.” (#15)

“I might have a day when I’m feeling pretty good . . . but then there’s a day when I don’t
. . . so then I get very frustrated because there are things I want to do or plan to do.” (#17)

“It’s really difficult to make plans living like that. I just committed myself to a 3-day trip
with several friends and I’m wondering am I going to be able to go? And if I go, am I
going to end up in the hotel the whole time?” (#13)

3.5. Chronic Nature of the Disease

The chronic nature of RA led to fear and despair, especially in the early stages of
diagnosis. Participants expressed annoyance with the unknown of the disease and worried
about their future, even with effective treatment or minor symptoms.
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“It started in my forties, and so does that mean that when I’m in my sixties, is it going to
be really bad? And how long can it be maintained at a reasonable level? What happens
when something isn’t working and it hurts? And how bad can it be?” (#14)

“The whole frustrating part is I have no idea what to expect moving forward.” (#26)

As participants reluctantly adapted to an altered life, many found ways to improve
their conditions by modifying their exercise routines, diets, or perspectives through positive
thinking. Some had reached a neutral sense of acceptance or became at peace with RA.
Through their experience battling the disease, participants described a sense of personal
growth, gaining control and confidence in being able to persevere.

“I know I would have to take the medication for life, there is no cure. What can I do? It
happens to me and I will just face it.” (#29)

“I’m the kind of person that says other people have it worse. So I find someone who has it
worse than me and I say I can do it, I can survive.” (#27)

We further synthesized the themes and findings in Figure 1.
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“It started in my forties, and so does that mean that when I’m in my sixties, is it going 
to be really bad? And how long can it be maintained at a reasonable level? What hap-
pens when something isn’t working and it hurts? And how bad can it be? (#14) 
“The whole frustrating part is I have no idea what to expect moving forward”. (#26) 
As participants reluctantly adapted to an altered life, many found ways to improve 

their conditions by modifying their exercise routines, diets, or perspectives through posi-
tive thinking. Some had reached a neutral sense of acceptance or became at peace with 
RA. Through their experience battling the disease, participants described a sense of per-
sonal growth, gaining control and confidence in being able to persevere. 

“I know I would have to take the medication for life, there is no cure. What can I do? It 
happens to me and I will just face it.” (#29) 
“I’m the kind of person that says other people have it worse. So I find someone who has 
it worse than me and I say I can do it, I can survive.” (#27) 
We further synthesized the themes and findings in Figure 1. 

 
Figure 1. Identified themes and struggles from RA patient interviews. Figure 1. Identified themes and struggles from RA patient interviews.

4. Discussion

We identified four interconnected themes illustrating the imprints of RA on partici-
pants’ lives and identities through in-depth focus groups and interviews. Their narrated ex-
periences conveyed vivid accounts of the common mental and physical dilemmas patients
regularly face. Participants expressed an overarching sense of frustration, apprehension,
and lack of control in both managing RA symptoms and dealing with related social and
psychological consequences. However, many were able to eventually come to terms with
the illness and adapt, albeit reluctantly, to their new normal.

Earlier studies examined patients’ preference for hiding symptoms and a desire for
validation separately [4,37]. We uncovered the RA patients’ concurrent intentions to conceal
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the disease and its manifestations while still seeking recognition to escape the disease’s
isolating effects. The suppression of knowledge about their illness might have made the
disease feel even more confining and their experience invalidated. Other diseases have
also been described as invisible, including fibromyalgia [38], chronic fatigue [39], and
inflammatory bowel disease [40]. Our participants’ qualitative reflections shed light on the
seemingly contradictory inclinations encountered by RA and other patient populations.

These clashing sentiments are analogous to previous findings of RA’s social impact,
wherein patients described “illness-related shame” in being perceived as sickly and in-
capable [18]. Although the literature did not indicate whether this stigmatization was
actualized or self-promulgated, our findings suggest a combination of both. Some par-
ticipants were teased or treated differently by friends and family, but others tended to
place guilt on themselves for not living up to expected roles. This self-disappointment was
especially hurtful in a family context; such experiences were similar to that of mothers
pervaded with guilt due to limited involvement in or forced exclusion from enjoyable
family moments [41,42].

Moreover, our participants echoed an identity crisis pertaining to losing indepen-
dence or self-esteem and feeling useless, which may contribute to personality change or
depression. Participants were perceived differently by others, and came to (not) recog-
nize themselves internally. These observations build upon existing understandings of
RA-related identity conflict, where patients describe poor body-self unity in a physical
sense [34,43]. Some felt uncomfortable in their own skin due to pain and bodily changes [5].
Others saw themselves as increasingly disabled and ineffective, propagating low self-
confidence [7,8]. These findings highlight the far-reaching effect of RA on self-perception
and altering identity. Both providers and support systems need to address these emotional
hardships of RA patients, as psychological distress could lead to worsened disease and
related mental health outcomes [16,44]. This is where patient-centered, integrative care
involving a multidisciplinary consultation could be most beneficial [21,23].

Adding to the literature of disease-associated anxiety [6,16], our results underlined
how RA remained prominent in the participants’ minds. The ever-presence of the disease
amended all plans and routines, and thereby minimized any sense of consistency. The par-
ticipants further disclosed sentiments ranging from anxiety and concern about their future
to neutrality and acceptance of the disease being part of their lives with the unending need
for maintenance. However, even with effective treatment or absence of pain, the chronic
nature of RA was nevertheless frustrating and worrisome for both new and seasoned
patients. Many participants not only feared and actively avoided potentially distressing
circumstances, but lived in a perpetual state of anticipation of symptom manifestation and
a terror of possible disability. Personalized medicine needs to account for these non-somatic
factors that could influence how patients take or react to medication, disease progression,
and health outcomes.

Previous research has connected behavior modifications to the disease’s conditions
with positive results, such as decreased intensity of depression, reduced feelings of guilt
and hopelessness, and improved physical functions [8,14,42]. Although no action may
entirely remove the afflictions patients face, we also found encouraging evidence of patients
turning illness impediments into motivation for self-improvement in other areas of their
lives. Future exploration of this transformative change of mindset could offer valuable
lessons for personalized therapies.

Analysis of patient perspectives from their own narratives is critical for supporting this
population and understanding their reality. Yet the clinical practices necessary to recognize
and validate these psychological symptoms and forced alterations remain sparse [20,45,46].
Instead, treatment strategies have primarily focused on the pharmacologic and physical
aspects. Healthcare professionals tend not to probe for cognitive and emotional problems
beyond the more frequent diagnoses of anxiety and depression [12,14]. Patients have indi-
cated a desire for discussing social and emotional issues with their care team but less than a
quarter of them receive such support [47]. Studies concur that this exclusion of psychologi-
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cal signs or inquiries is not a reflection of poor healthcare quality, but rather demonstrates
the need for a greater understanding of the far-reaching impact of patients’ struggles
and multifaceted approaches to communication and treatment techniques [4,12,48]. The
results of our qualitative investigation provided deeper insights into the complexity of
psychological burdens in the RA population and informed education for both patients and
providers for more holistic care. Future research into personalized medicine could explore
the feasibility and effect of incorporating mental support in designing and evaluating
treatment programs.

Numerous techniques have been proposed to better meet the psychological needs
of RA patients, including encouraging patient involvement in medical decisions [15] and
creating long-term goals [28], asking open-ended questions about the psychological impacts
to allow for emotional venting [12,49], cognitive behavioral therapy [50], and the use of
support groups [15,51]. These recommendations can help patients better address disease
uncertainty and feelings of invalidation and uselessness. However, the effectiveness of
these strategies on lesser-understood struggles has not been directly studied [47,48]. In
addition, research is needed to determine if and how such therapies are actively sought by
patients, or if physicians and nurses must encourage psychological counseling options as a
complement to medications. Educational programs should also target the public so that
families and communities can adequately offer support.

The current study has several limitations. First, the sample size was small. Different
from quantitative studies, it is customary for qualitative studies to have a few dozen
participants. A large majority of the participants were women, despite attention being
paid to specifically recruit males as well, reflective of the doubly high incidence of RA
in females (male−female ratio of RA prevalence is about 1:3) [2]. Future studies could
incorporate more male perspectives, as existing findings are inconsistent as to whether men
experience fewer, or perhaps differently expressed, psychological symptoms [28,34,48]. The
heterogeneity of our participants in their demographic and disease-related characteristics
ensured that the diverse perspectives of RA patients were represented. The subjective
nature of qualitative coding could have introduced biases in the selection of themes and
quotes. Other key ideas may have been overlooked due to confirmation or experimenter
bias. Efforts were taken to reduce biases through consultation of the literature in developing
the codebook and the utilization of multiple coders. Lastly, the volunteer-based sampling,
though practical and common for similar observational studies, may have excluded patients
who had different opinions or experiences but were unwilling or unable to participate.

5. Conclusions

There is a lack of qualitative research in rheumatic diseases and healthcare in gen-
eral [30,52], signaling a gap in the literature. Future research should incorporate more
in-depth examinations into patients’ needs as well as investigate illness-induced cognitive
and emotional processes that influence health outcomes. Our study provides a novel,
comprehensive perspective of RA patients’ experiences beyond somatic functionality and
across a variety of contexts. Highlighting and connecting the sociopsychological burdens
resulting from physical limitations adds to the knowledge of the impact of a chronic disease.
These insights demonstrate the persistent need and the patients’ desire for more person-
alized care that includes psychological support. This need has also been recognized in
treatment guidelines but the demand has not been met, leaving care provision incomplete
for many patients. In addition to providing pharmaceutical therapies, healthcare profes-
sionals must acknowledge and address these struggles when discussing and planning
treatment strategies to both validate and ameliorate patients’ experiences.
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Abstract: Delivering healthcare to people living with Parkinson’s disease (PD) may be challenging
in face of differentiated care needs during a PD journey and a growing complexity. In this regard,
integrative care models may foster flexible solutions on patients’ care needs whereas Parkinson
Nurses (PN) may be pivotal facilitators. However, at present hardly any training opportunities
tailored to the care priorities of PD-patients are to be found for nurses. Following a conceptual
approach, this article aims at setting a framework for training PN by reviewing existing literature
on care priorities for PD. As a result, six prerequisites were formulated concerning a framework
for training PN. The proposed training framework consist of three modules covering topics of PD:
(i) comprehensive care, (ii) self-management support and (iii) health coaching. A fourth module
on telemedicine may be added if applicable. The framework streamlines important theoretical
concepts of professional PD management and may enable the development of novel, personalized
care approaches.

Keywords: Parkinson’s disease; nursing training; integrated care; Parkinson nurse; personalized
care; multidisciplinary care

1. Introduction

Parkinson’s disease (PD) is a progressive non-curable neurodegenerative disorder
with an age of onset usually over 60 and presenting with complex motor and non-motor
features such as cognitive impairment, mood and sleep disorders, autonomic dysfunction,
and pain. In Europe, 1.2 million people are living with PD [1] with an increasing incidence
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in the elderly, so that the number of affected patients worldwide is expected to double by
2030 [2]. PD ranges among the top ten most resource intensive brain disorders in Europe [1]
so that the need for PD services is expected to build up and consequently the burden on
healthcare systems. This reality warrants the development and implementation of a care
delivery model that conforms with society resources to guarantee its sustainability, while
promoting better public policies, and reducing the overwhelming societal impact of PD [3].
The complexity of PD implies specific requirements for the design and delivery of care.
Nevertheless, to date personalized care delivery models are rare [4]. While it has been shown
that integrated and multidisciplinary care delivery models following a personalized care
approach have positive implications for persons living with PD (PwPs), care partner and
care providers, their implementation is difficult due to several reasons [3–5]. A key aspect
for personalizing care services, is the availability of specialized staff [3]. Among these
healthcare professionals, Parkinson Nurses (PN) can accomplish important tasks in the
care process, such as providing mental health support, monitoring symptom progression
and promoting patient navigation through the local healthcare system [3,6,7]. There has
not been a consensus on defining the PN, but following Parkinsons UK, a PN can “ . . .
provide expert care because they only work with people with the condition.” They describe
the major role of a PN in providing care as whilst “ . . . helping people to manage their
medication” [8], the provided care by a PN will result in less side effects. Generally, PN
help patients to manage their illness through making, for example by giving information
and support to people with Parkinson’s.

However, there are various definitions and descriptions not only of the role in the care
team but there are also multiple approaches on the training of PNs as highlighted in Table 1.

Table 1. Existing Training Opportunities for Parkinson Nurses in different Countries.

Country Role Formal Education Reference

United Kingdom

Being responsible for overall
management within primary or
secondary care teams
Resource of Information and
advice for PwPs
Catalyst for improving public
awareness

Provided via national universities
Prerequisite:
• Being a registered Nurse (registered no longer than

three years)
• Being registered at the Nursing and Midwifery

Council (NMC)
• Proving high level of experience working with and

managing PD or other neurodegenerative disease
Topics covered during education:
• Strengthen experience through active involvement

in clinical care
• Education about principles of primary and

secondary care
• Responsibilities in care for PwPs
• Aspects of multidisciplinary care coordination

[8,9]

Germany

Providing information and
advice to patients and care
givers on medication, symptoms
and treatment options

Provided via German Parkinson Society (DPG), German
Parkinson Association, (dPV), Parkinson Competence
Network (KNP), Association of Parkinson Nurses and
Assistants (VPNA)
Prerequisite:
• Completed 3-year regular nursing training + at

least 2 years of working experience in the field
Topics covered during education:
• Specialist knowledge on special treatment

procedures (e.g., medication pump or Deep Brain
Stimulation)

• Psychological counseling
• Activating therapies
• Handling of specific medications for PwPs

[7,10]
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Table 1. Cont.

Country Role Formal Education Reference

United States 1

Role of APN (generally)
• Care of patients
• Education
• Research
• Consultation
• Leadership
They have:
• Expert knowledge
• Decision-making skills
• Clinical competencies
APNs are trained to work
autonomously in specific care
areas.

Advanced Practice Nurse (APN)→ post-graduate
education in nursing
Two Types of APN roles have been recognized in the
United States.
• Nurse Practitioner (NP)
• Clinical Nurse Specialist (CNP)
Provided via national universities & national council
Prerequisite:
• Bachelor’s degree in nursing + passed national

council licensure Examination
• For advanced nursing: master’s degree in Nursing

+ specialty education
Topics covered during education:
• Advanced health assessment
• Diagnosis
• Disease management
• Health promotion
• Health prevention
• Evaluation
• Research

[11,12]

Canada 1

Role of APN (generally)
• Care of patients
• Education
• Research
• Consultation
• Leadership
Role of NP
• Legal authority to provide

diagnosis and/or interpret
diagnosis tests

• Prescription of medication
• Perform interventions
• In Alberta, British

Columbia and Ontario:
Admission and discharge
of patients from the
hospital

• NPs work in primary and
community care setting

• Responsible for health
promotion, disease
prevention, the diagnosis
and management of acute
illness and the
management of the
chronically ill

Role of CNP:
• Multi-faceted
• Variable
• Deployment in clinical

care, education and
research

• Involvement in
organizational leadership
and professional
development

• Providing evidence-based
practice and efforts on
program development

Two types of APN roles have been recognized in
Canada.
• Nurse Practitioner (NP)
• Clinical Nurse Specialist (CNP)
Provided via national universities & national council
NP→ Registered nurses; completed NP education
program; Bachelor- or Master’s degree
CNP→Master or Doctoral degree in nursing
Topics covered during education for APNs:
• Leadership
• Accessibility of care
• Safety of delivering care
• Plan, coordinate, implement and evaluate

programs to meet patients’ needs
• Promotion of community health

[13–16]

1 In the United States and Canada, a variety of different forms of nurse education exist, and the nomenclature also holds a wide range of
designations in both countries. The role and education of APNs (Advanced Practice Nurses) will be discussed here as an example. An
explicit training as an advanced practice nurse for Parkinson’s disease is not currently available in the United States and Canada.
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Even though specialized training for PN on the delivery of personalized care services
has been recommended [17], no framework has been proposed yet and existing curricular
do not explicitly in cooperate it. By reviewing the specific requirements for the design and
delivery of care in PD, we aim to propose a training framework for PN to facilitate the
personalization and integration of care delivery.

2. Materials and Methods

We adopted a conceptual research approach to synthesize different perspectives on
the theme of PD care and role of nurses. [18]. We entertained various conceptual streams
from health care design, care delivery and medical prerequisites of PD. We considered the
following questions to be essential to PN training: What are the care priorities for people
living with PD (PwPs)? What type of PD-specific skills should a PN be equipped with in
order to meet these needs?

The conceptualization of a training framework, may thus be seen a synthesis from
various theoretical concepts which address care priorities for PD. We followed the structure
of a line of reasoning to model this novel concept [19]. In this approach different hypothesis
are formulated which then are integrated into a proposed model [19]. Following Lynham’s
Growth Cycle of Applied Theory-Building, the conceptualization of the training framework
was informed by research, theory and practice [20]. A scoping literature review was con-
ducted in order to identify relevant literature on care for PD. We chose The methodological
approach of a scoping review, as it has been recommended to be particularly useful for
categorizing the existing scientific literature in a defined research area in terms of its type,
characteristics, and scope [21].The literature review was conducted in March 2020, (with
an update in April 2021) by searching MEDLINE and Web of Knowledge (Figure 1), using
the terms Parkinson’s disease, concept and care. The search was not restricted in terms
of the publication year. Studies were included if they described or theorized care models
or concepts, relevant to PD and were either published in English or German. If a paper
referred to another theory which was not focusing on PD but still relevant for the research
aim (developing a PN training framework), the paper and theory reported also included.
Opinion papers, literature reviews not proposing a new care model or studies testing
short term interventions (i.e., physical therapy) were excluded. Publications focusing on
palliative care were excluded, because this was seen as a different topic, where PwPs and
care partners develop unique needs and concepts become relevant, which distinguish from
other PD care literature. The search strategies, as well as a detailed list of in- and exclusion
criteria can be accessed in the Supplementary Material (Table S1).

As a first step, publications retrieved from the literature review were grouped into
3 categories: intervention, practical care concept or theoretical concepts. Next, practical
care concepts, guidelines and interventions were reviewed to identify care priorities for
PD. Consecutively, a code was invented, whenever a new guiding care principle was
mentioned following the approach of an undirected content analysis [22]. Thirdly, the
identified care priorities informed the formulation of two hypothesis regarding a PN
training framework. Fourth, the content of theoretical concepts was analyzed according
to the previously identified care priorities. Finally, the content was used to construct a
line of reasoning and to propose a framework for training PN. The literature research
and coding, following the guidelines of PRISMA-ScR [23], was independently performed
by two researchers (M.vM; J.S.). Discrepancies in coding and grouping were solved via
discussion with a third researcher (F.T.). The final framework was commented by a range
of PD experts for the iCARE-PD consortium (http://icare-pd.ca/, 1 June 2021), including
PN, neurologists and scientists.
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3. Results

Fifty-six publications were included for final synthesis. (Figure 1).
The analysis included nine interventions implementing and evaluating a care model

for PD, two guidelines for organizing PD care, 29 publications describing an implemented
care model and 18 conceptual papers. Few publications described the same practical
care model [24–27] whereas two reported the same care concept [28,29]. Consequently,
35 publications informed the definition of care priorities for PD care and 18 models in-
formed the conceptualization of a PN training framework. Based on the implemented care
models and recommendations, nine priorities for the organization and delivery of PD care
were identified. The priorities and the frequency with which they were mentioned are
summarized in Table 2.
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Table 2. Care Priorities for Parkinson’s Disease in Practical Care Concepts.

Care Priority Citation (Frequency) Reference

Multidisciplinary care 24 [19,24–27,30–51]
Patient-centeredness 17 [24–27,32,36,39–45,47,48,52–56]
Integrated care 16 [3,24–27,31,32,36,38,40,42,44–46,48,51,52,56,57]
Home-based care 13 [36,37,40–42,44,51,53,56–60]
Self-management 11 [24–27,36,39,40,44,45,55,57,61,62]
Community-centered care 9 [24–27,30,41,45,52,53,59,60,63]
Patient-/care partner education 7 [36,39,40,42,44,51,55]
Telemedicine 7 [30,42,44,56–59]
Professional education 1 [55]

The conceptual models covered the same care priorities as the practical care concepts.
In addition to these priorities, the priority personalized care was observable in the conceptual
models. The priorities and the frequency with which they were mentioned are summarized
in Table 3. A content summary of the included models can be found in the Supplementary
Material (Table S2).

Table 3. Care Priorities for Parkinson’s Disease in Conceptual Models.

Care Priority Citation (Frequency) Reference

Patient-centeredness 9 [64–72]
Integrated care 8 [66,68,69,73–77]
Multidisciplinary care 6 [64,66,68,74,76,78]
Community-centered care 6 [67–69,71,77,78]
Home-based care 5 [28,29,65,68,73,79]
Personalized care 4 [70,75,78,80]
Self-management 4 [65,70,73,77]
Patient-/care partner
education

2 [75,80]

Telemedicine 1 [28,29]
Professional education 1 [65]

Based on the identified care priorities for PD patients and their conceptualization
in various care models, we present two hypotheses on the training requirements for PN,
followed by relevant question(s) related to each hypothesis and their implication to the
development of a PN training framework.

Hypothesis 1 (H1). Parkinson Nurses should be trained to deliver comprehensive care for people
living with parkinson’s Disease and their care partner.

Given the heterogeneous and progressive nature of PD, treatments require a high
degree of personalization, as this enables the adjustment of the multiple existing manage-
ment options to the clinical presentation, the individual symptoms and their progression,
and the care needs of PwPs [81]. Based on the analyzed concepts of PD care, two models
described personalized care management as important aspect [70,75] whereas two other
models included the provision of tailored information [69,80].

What is personalized care? Personalizing care means adapting the care process to
the patients’ needs and preferences [78] (813) (p.813). Van Halteren et al. described five
essential aspects of personalized care: providing information, proactively monitoring early
detection signs and symptoms and the care process, coordinating care and navigating the
patient in the healthcare system [78].

Implications for a PN curriculum: In reference to the conceptualization of a training
framework, a PN ought to be competent to identify care needs and preferences for each
individual. Additionally, they must be able to decide their implications for the care plan.
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Personalizing care approaches means, that patients’ perspective plays a central role
in decision-making processes and leads to another frequently mentioned care priority:
patient-centered care. Two models incorporated patient-centeredness as a pivotal aspect
for care delivery [66,70] and three models highlighted the patients perspective as central
component [65,68,71].

What is patient-centered care? Implementing a patient-centered perspective means ‘[
. . . ] ensuring that patient values guide all clinical decisions.’ ([69], p. 360). Good communica-
tion is needed in order to identify these values [64,67]. PN must be able to meet patients
and care partner with respect and empathy [64,67,69,72]. Providing emotional support and
creating a trustful relationship has been mentioned as important element for implementing
patient-centered care across all three identified concepts [67,69].

Implications for a PN curriculum: In reference to the conceptualization of a training
framework, a PN ought to be trained in communicating with PwPs and care partner to
enhance patient-centeredness.

What is integrated care? Integrated care is a form of multidisciplinary care. A multi-
disciplinary care approach can be described as an approach ‘[ . . . ] with contributions by
experts from multiple complementary disciplines.’ [49] (p.167). Bringing together these
professions is what Goodwin described as professional integration [74]. Other concepts
referred to this by highlighting the importance of incorporating physicians’ perspectives
in the care process; coordinating care across professions and implementing a clinical
information system [64,68,77].

While there is a wide range of definitions, integrated care can be described as a care
approach that aims ‘[ . . . ] bringing together key aspects in the design and delivery of
care systems that are fragmented’ [74] (p 1) (p.1). Three conceptual models described
components that an integrated care approach should consider [66,74,76]. The Rainbow
defines four primary domains of integration: clinical, professional, organizational, and
systems integration, whereby functional and normative enablers play a role [76]. The Devel-
opment Model of Integrated Care (DMIC) presents a nine-cluster model for organizational
development in four phases with an emphasis on actual co-operation and commitment [66].
The DMIC also focuses on conditions for achieving effective collaboration, such as pa-
tient engagement, clarity of roles and responsibilities within the care delivery team [66].
Goodwin’s work [74] distinguishes not only in the form in which integrated care should be
designed (horizontal, vertical, sectoral, people-centered and whole-system), but also by
how it is classified (by type, level, process, breadth and degree/intensity) [74].

An important aspect that was identifiable across the three integrated care concepts is
care organization [66,74,76]. For PD, the inclusion of multiple healthcare professionals and
the coordination of their care actions is of utmost importance [3]. Delivering integrated
care has been described as central aspect for meeting PwPs complex care needs, reducing
the burden of care partner and improving health care professional satisfaction [4].

Two of the conceptual models in integrated care services as important aspect for
care delivery [73,75] and three models referred indirectly to the integration of care by
mentioning a continuous collaboration of care providers, the organization of care and the
selection of combined helping methods as important aspects of care organization [68,77].

Implications for a PN curriculum: PN fulfill important roles as clinical care integrators,
navigators, support person and supervisor [4,75,82]. PNs, as part of the professional care
team, should be able to design and implement a flexible routine network of service provider
to support PwPs and their care partner in inpatient and outpatient settings.

What is home-based and community-centered care? Home-based care ‘[ . . . ] refers to
clinical practices that provide physician- or nurse practitioner led, longitudinal interdisciplinary
care [ . . . ]’ at home ([79], p. 1). According to the Quality of Care Framework for Home-
Based Medical Care [79], the essential elements are: assessment, care-coordination, patient
and care partner education, provider competency, safety, provider competency and shared
decision-making [79]. Additionally, factors such as patient and care partner experience,
financial aspects and quality of life should be considered [79]. According to the model,
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patient-centered care can be promoted through the use of quality indicators that assess
patients’ access to care services, as well as their satisfaction with the expertise of care
providers [79]. From the reviewed conceptual models, two referred indirectly to the organi-
zation of home-based care by mentioning the support of autonomy as important aspect
for organizing patient-centered care [55,56]. Three models highlighted the need to assess
available community resources [58,68], one model referred to the importance of assessing
the personal lifestyle [59], one model defined quality criteria for the implementation of
home-based telemedicine [19,20] and five models mentioned the navigation of the patient
towards these resources and the reduction of barriers as important aspect for the organiza-
tion of care and the selection of combined support methods as important aspects of care
organization [59,60,62,68,69].

Delivering community-centered care means bringing ‘[ . . . ] care directly to the patients
in the local community setting [ . . . ].’ ([30], p. 1). Consequently, knowledge about the
community and available resources is required. Based on the literature review, no model
exclusively focusing on community-centered care was identified, however several concepts
included available community resources as important quality aspects of care [67,77] as
further detailed above.

Delivering care at home and within the community is important for PwPs and their
care partners in order to enable access to care [3,73,83]. Additionally, home-based care
for PwPs is becoming increasingly important from a demographic (e.g., aging, immobile
population) and social (e.g., patients having a pronounced desire to continue living in their
own homes) point of view [68].

Implications for a PN curriculum: Based on the concepts of home-based and community-
centered care, we propose that the quality of care provided by PN may be influenced by
level of coordination skills of different stakeholders in the healthcare system and knowledge
about local healthcare resources. Thus, PN should be trained to map available community
resources and navigate PwPs towards them.

Hypothesis 2 (H2). Parkinson Nurses should be trained to deliver self-management support to
persons with Parkinson’s Disease and their care partner.

Self-management support (SMS) and patient-education are critical elements of effec-
tive PD management [4,84], and key component of integrated care. SMS is a top priority
for PwPs when asked about their care requirements [85]. SMS and patient-education help
to reduce disease progression, complications and costs [4,84,85].

What is patient and care partner education? Based on Graham’s concept, patient and care
partner education are a form of knowledge translation [80]. The ability of lifelong learning
is an important aspect of healthy aging and may be jeopardized by PD [70]. Implementing
learning processes and empowering patients and care partner through education characterize
integrated care concepts that were included in the analysis [66,69,75,77]. According to the
Knowledge Translation Framework, patient education should be based on identified prob-
lems and adapted knowledge based on these problems. Patients and care partner should
be motivated to use the delivered knowledge. Additionally, the identification of barriers
and the use of knowledge should be evaluated continuously [80].

What is self-management support? Self-management support ‘[ . . . ] aims to empower
patients with the skills and confidence necessary to manage their clinical disease.’ ([73], p. 25).
Activities include patient education, monitoring changes in symptoms and abilities, goal
setting, and problem-solving [73]. Based on Orem’s Self Deficit Theory, self-management
support is needed, when the client’s self-care demand exceeds the available self-care
agency [68]. From the literature review, four conceptual models were identified that
included self-management support as important aspect of care [65,70,73,77]. The Glasgow
model (or 5-A’s approach) describes five important actions that should be taken by the
health-care professional when delivering SMS to the patient, namely: assessing, agreeing,
advising, arranging and assisting. Another model, which is often referred to by SMS
interventions for PwPs is the Chronic Care Model [77]. The model does not exclusively
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focus on SMS, but describes SMS as one of six dimensions, which should be addressed to
improve care for patients with a chronic disease. According to the model, all dimensions
affect each other, which is why all dimensions should be considered when aiming to
improve care. The Chronic Disease Self-Management Model [77] is another model, which
does not explicitly address PwPs but informed SMS approaches for PD [86]. Similar to the
Glasgow model, it focuses on the relationship between the healthcare professional and the
patient, however, a stronger focus is placed on the motivational aspect. According to the
model, a good SMS-program pays attention to emotional and role management in addition
to medical management and incorporates techniques to improve the patients’ confidence.

Implications for a PN curriculum: PN play an important role in delivering SMS to
PwPs [4,87,88], as good SMS relies on support from educated health professionals [88].
PN have a have a close patient contact and thus, are ideal professionals for delivering
SMS [88]. In order to advise and assist PwPs properly, an understanding of the disease
and its complexity is required, making it an essential part of a PN training framework.
Considering the Knowledge Translation Framework, we propose that a PN training should
include aspects of motivational interviewing in order to facilitate knowledge use by PwPs
and their care partners [89].

Finally, one of the identified theoretical concepts considered telemedicine [28,29].
Telemedical applications can improve PwPs access to care, enhance quality of life and
reduce the burden of care partner [90]. However, their purpose can vary greatly [28], which
is why we propose to add a fourth module to the PN training framework when applicable,
specifically focusing on the available technology.

Proposing a Framework for Training Parkinson Nurses to Deliver a Personalized Care Approach

In the previous section, we have formulated two hypotheses: (1) PN should be trained
to deliver comprehensive care for PwPs and their care partner and (2) PD Nurses should
be trained to deliver self-management support to PwPs and their care partner. Based on
the review of conceptual models, we identified the following requirements to a framework
for training PN:

(1) PN ought to be competent to identify needs and preferences. Additionally, they must
be able to decide their implications for the care plan.

(2) PN require training in communicating with PwPs and care partner.
(3) PNs, as part of the professional care team, should be able to design and implement a

flexible routine network of service providers to support PwPs and their care partner
in inpatient and outpatient settings.

(4) The quality of care provided by PN may be influenced by specific training in the
coordination of different stakeholders in the health care system and knowledge about
local healthcare resources. Thus, PN should be trained to map available community
resources and navigate PwPs towards them.

(5) In order to advise and assist PwPs properly, an understanding of the disease and its
complexity is indispensable, making it an essential part of a PN training. Considering
the Knowledge Translation Framework, we propose that a PN training should include
aspects of motivational interviewing in order to facilitate knowledge use [89].

(6) Education on telemedicine should be incorporated whenever possible and applicable.
(7) Based on these requirements, we propose that PN should be trained in three central

aspects in order to deliver a personalized care approach: i. understanding PD, ii.
health coaching and iii. delivering comprehensive care. These aspects form the
framework of the PN training displayed in Table 4.

Understanding the disease is a fundamental prerequisite for delivering care and,
consequently, a foundational knowledge and skills for PN training [6,17,82]. PN must
be able to adapt care delivery to the care requirements of PwPs and care partner, which
change across the course of the disease. After completing the first module, PN are equipped
with skills, that are important for integrating, personalizing and centering care around
the patient. Besides a sound medical knowledge, PN must be able to understand and
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conduct clinical assessments [91]. These assessments may help the PN to evaluate patient
needs as a starting point for discussion about care plans. Additionally, aspects of patient
education and self-management support come into play when the PN discusses tests results
or care plans with the patients. Consequently, we propose training on clinical assessments.
And obtaining clinical conversation skills as central goal for the second training module:
health coaching. Optimal care of PD should promote general health and wellbeing and
care priorities should be defined together with PwPs and care partner [3]. Also, PwPs
and care partner require a reference person that can be embodied by the PN through the
empathic assessment of their care needs and the nurse’s role as a care coordinator [3]. After
the completion of this second training module, PN will have acquired the skills to assess
personal care requirements of PwPs. The understanding of PD and health coaching skills
merge, in line with the care priorities of home-based and community centered care, into a
third and last module: delivering comprehensive tailored care. PwPs and care partner have
to be navigated throughout the local healthcare system; multiple professions have to be
incorporated in the care process and PwPs and care partner need motivation to use these
resources. Consequently, we propose that PN should be trained to identify relevant local
resources for PwPs and care partner, understand their living situation and motivate them to
utilize available resources. Finally, a fourth module regarding available technologies can be
added if applicable. This module will be discussed in greater detail in the following section.

Table 4. Conceptual framework for training Parkinson-Nurses to deliver a personalized care approach.

Module Topic Components Goals

1 Understanding Parkinson’s
disease

• Understanding Parkinson’s
disease—symptoms and care requirements

• Parkinson’s disease stages and care needs
• Aspects of Parkinson’s disease

management

Acquire fundamental
knowledge about PD and
management principles of

motor and non-motor
symptoms

2 Being a health coach

• Clinical assessments for people living with
Parkinson’s disease and care partners and
their implications for care requirements

• Acquire understanding of what’s important
when managing Parkinson’s disease in a
day-to-day practice and at home

• Aspects of clinical conversations
(identifying care priorities etc.)

Acquire skills and knowledge
to assess patient-outcomes
and identify personal care

requirements

3
Aspects of care delivery for

people living with Parkinson’s
disease and care partner

• Acquiring an overview of local care
resources and important contact points for
people living with Parkinson’s disease and
care partner

• Building a local care network
• Conversation training to motivate patients

and care partners
• Delivering self-management support based

on the 5-As
• Learning about the role of care partners as

support person

Acquire knowledge about
available local care resources

and methods to motivate
patients and care partners to

use them

4 Telemedicine

• Adapted to the specific technology
• Identify role of technology in care model:

online monitoring, self-management
support, enhance communication

Acquire knowledge about the
technology
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4. Discussion

This paper proposes a framework for a novel PN training in the context of integrated
care. There is a scientific consensus that PNs will take a significant and prominent role
in integrated, patient-centered home-/and community-based care in the future [92]. The
PN is widely considered to be an important primary point of contact for PwPs and care
partner alike. PNs are also recognized to be very helpful in the role of a multidisciplinary
care team coordinator [93]. When PNs are available to provide home-based care, it has
been shown that patients’ quality of life improves [54,94]. The importance of professional
education can be identified in both theoretical and intervention-based models [55,65].

When it comes to educating PN, a variety of training pathways exist in the various
countries. Also, the recognition of nurses as important care coordinators differs. As it
has been stated elsewhere, funding mechanisms and the structure of healthcare systems
play an important task for defining a nurse’s role [95]. This is also reflected in different
education programs. Therefore, it is necessary to address country specific requirements
when implementing the framework. Also, the structure of healthcare systems affects the
availability of resources, which is why a sound understanding of the overall context is
essential for implementing the framework presented here. We emphasize that module
3 of the framework should be adjusted to the country-specific context. Further research
may aim to further defining this module and adapting it to a country-specific context. For
countries with extensive training opportunities and high resources, such as the United
States [95], we suggest, that single modules of the proposed training framework could be
implemented in the basic training of nurses as prerequisite for a later specialization in the
field. This would enable nurse students to better understand PD and prepare them to be
empowered nursing advocates for PwPs in inpatient and outpatient settings. For countries,
where the profession of PN is less well developed, such as Germany [7,95] the framework
may be fully implemented and also be utilized to build an agenda for future research on
how the role of PN can be strengthened.

When implementing the framework into pratice, one might face challenges and
barriers. In some countries, the PN has been an integral part of the multidisciplinary care
team for a long time [96], while in others PN are not present in every care team [7,17]. Also,
it is necessary to clarify funding issues for implementing the framework and hire staff,
such as experienced PN, to deliver the framework. Additionally the lack in certification of
such training could be another barrier [7]. However, the framework introduced here may
represent an crucial step towards a universal consensus on certification.

Concerning the fourth module, the framework is deliberately kept open. Telemedicine
represents an increasingly studied and apparently beneficial instrument for the provision
of medical care to the chronically ill [29,97,98]. However, telemedicine must always be
evaluated in the context of its application, i.e., the technical prerequisites for widespread
use must also be accessible to the individual patients [99]. Therefore, telemedicine is
not yet part of this framework, but we strongly encourage its future integration. Due to
the emerging possibility of remote patient monitoring (i.e., smart glasses, smart beds or
wearables [83,100]), we emphasize future research on up-to-date tech-based home-based
care solutions and the future role a PN may hold in this scenario of increasingly tech-
based medical and social care delivery. This demand would also meet the need of care
approaches to not only being responsive to specific care situations, but to incorporate
proactive elements, such as the utilization of telemedicine [92,93].

For the future, the model being proposed here should configure a practical care
concept that addresses effectively the identified care priorities for PD. One important
aspect is the validation of the role of the PN and its training across cultures and societal
contexts. Further research may focus on evaluating the implementation of the framework
into a practical care concept and the development of a toolkit, which allows a flexible and
streamlined adaptation of the training curriculum into different settings. Also, the model
may be extended by reviewing care priorities for palliatve care.
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5. Limitations

This review holds potential limitations. The quality of evidence, which was included
in the review was not assessed, since the purpose was to review existing concepts as widely
as possible. Further, the curriculum has not been implemented or evaluated in practice,
which is why no claims about its feasibility can be made. Rather, it should be understood
as stimulating and inspiring source of information for developing future PN curricula.
Finally, the framework does not include country-specific differences of PN, which may
affect its applicability.

6. Conclusions

A training framework for PN introduced here marks a pivotal contribution to increase
the quality of care delivery for PwPs and their care partner following a care priority
adapted approach. This framework is intended as an invitation to other researchers and
practitioners to aid supporting the role of PNs and to move towards a standardized training.
A shift towards a proactive role of a PN amongst healthcare providers is necessary and
should be encouraged by legislation.
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Abstract: Background: Individualized nursing care as a form of person-centered care delivery is a
well-known approach in the health care context and is accepted as best practice by organizations
and professionals, yet its implementation in everyday practice creates serious challenges. The aim
was to assess and compare the perceptions of health professionals and older diabetes patients on
their individual care in regard to the patient’s clinical situation, personal life situation, and decisional
control. Methods: The quantitative study with a cross-sectional survey design was conducted from
March 2019 until January 2021. The Individualized Care Scale was applied for the data collection.
Health professionals (nurses and physicians, n = 70) and older diabetes patients (n = 145) participated
in the study. The average duration of diabetes was 15.8 years (SD = 10.0) and type 2 diabetes
was the most common (89.0%). The current glucose-lowering therapy for 51.0% of the patients
was oral medications, 37.9% used injected insulin, and 11.1% were treated by combined therapy.
Results: The highest-rated aspects of individualized care on both dimensions of the scale from the
health professionals’ perspective related to the clinical situation, and the scores for provision were
significantly higher than those for support. The highest means of patients’ ratings on the support
dimension related to the clinical situation and the decisions over care sub-scale; for the care provision
dimension, the highest individuality in care was assigned to the decisions over care sub-scale. The
lowest ratings of individualized care, both in the health professionals’ and patients’ samples, related
to the personal life situation sub-scale. Conclusions: Health professionals are more positive in regard
to individualized care support and provisions for older diabetes patients than the patients themselves.
Patient characteristics, such as the type of glucose-lowering therapy, education, and nutritional status,
make a difference in patients’ understanding and experience of individuality in care.

Keywords: individual care; nurses; older diabetes patients; physicians; support

1. Introduction

Patient-centered care is a well-known and widely used approach in the health care
context, as well as in education, management, and scientific investigations. The WHO
global strategy on people-centered and integrated health services (2015) highlighted the
importance of placing people and communities at the center of health services, which
makes health services more comprehensive and responsive, more integrated, accessible,
coordinated, safe, more focused on health needs and preferences, and more humane and
holistic. Patient-centered care is understood as health services throughout the course of
life that respond to the consumers’ values and preferences, and are ‘organized around the
health needs and expectations of people rather than diseases’ [1], p. 7.

A particular advantage of patient centralization in care, as mentioned by the WHO
strategy, is an improved ability to respond to health care crises. Now, health care systems
and societies, still guided by the global pandemic, have never been more clearly aware of
the importance of patient-centered care for individuals’ positive health outcomes and high-
quality and continuity of care. As it was stated in the WHO document, a well-organized
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health system that is ‘able to adapt to the needs of the people it serves is not only better
positioned to respond to emerging threats, but is also more resilient to tackling the myriad
of chronic diseases which plague our populations’ [1], p. 5.

Several studies and reviews addressed care individuality, a form of person-centered
care delivery, for chronic disease patients. The evidence was created on preferences for
decision-making among chronic neurodegenerative disease (Parkinson’s) patients [2] and
the benefits of nurse-led patient education for adults with heart failure [3,4]. Nurse-led case
management was tested on adults with cancer [5] and other chronic illnesses [6]. The effec-
tiveness of community-based case management among adults who abuse substances [7]
and nurse-led primary health care coordination were investigated for patients with complex
needs [8]. The results of these studies indicated multidisciplinary teamwork, the delivery
of personalized, integrated, and coordinated care, patient education, and self-management
skill improvement as suitable strategies in solving complex patients’ health and social care
needs in the primary health care of chronic illnesses, including diabetes mellitus.

The number of new diabetes cases has been increasing globally, with a projected
increase to 26.6 million cases of incidence, 570.9 million cases of prevalence, and 1.59 million
deaths in 2025 without effective interventions [9]. There were 109,162 diabetes mellitus
cases (0.8% were children) in Lithuania in 2018, that is, 1 in every 28 men and 1 in every
23 women. Complications of the illness were prevalent in 80.5% of patients with type
1, and in 46.1% of type 2 diabetes patients; 528 patients die annually from this disease
or its complications. In 2019, the number of patients with diabetes increased to 110,136
(396.3/1000 pop.); 6421 (2.3/1000 pop.) had type 1 diabetes and 104,659 (37.46/1000) were
ill with type 2 diabetes [10].

Health care service for patients with diabetes, besides the physical, psychological, and
social consequences, brings remarkable financial expenses, creating an economical burden
for national health care systems. In 2011, estimates of global health care expenditures due
to diabetes were USD 376 billion, and for the whole European region, it was USD 105 billion
(10% of total health care expenditures; USD 2046 per person), with expectations for it to
increase to USD 490 billion by 2030 [11]. A study conducted by Domeikiene et al. (2014)
calculated the direct health care costs needed for patients with type 2 diabetes mellitus
(non-complicated and complicated cases) in Lithuania. The results revealed that costs,
adjusted for the average annual cost per person with diabetes, increased gradually with
the number of complications from USD 814.73 (95% CI, 697.22–932.24) in patients without
complications to USD 1926.64 (95% CI, 1275.66–2577.61) in patients with three or more
complications [12].

There is evidence that patient-centered care positively relates to reduced pain and
discomfort, faster physical and emotional recovery, improved outcomes and quality of
life [5,13], enhanced respect for persons and autonomy [2], increased adherence to the care
plan [14], reduced hospital readmissions [3,13], and decreased health care utilization [15].
Similar patient health and care issues are intrinsic to older diabetes patients.

Various care strategies were suggested to improve the care and quality of life for
patients with diabetes. In nursing, traditional nursing theoretical frameworks with patient
education strategies were utilized for improving the care and self-care behaviors of people
with diabetes [16–19]. To improve care for diabetes patients, an order of the Health
Ministry on the requirements for the provision of nursing services for patients with diabetes
mellitus was issued in Lithuania. The order states the right for diabetes nurses to provide
primary and continuous consultations, and perform foot and leg ulcer care for patients
independently or with a team [20]. Patient education becomes an important part of diabetes
nurse service, as it encourages behavior changes in people with diabetes, which, in turn,
may improve their chances for diabetes control. The clinical trial on continual diabetes
education confirmed that values and achievement of the type 2 diabetes mellitus control
improved after face-to-face individualized education sessions for patients [21]. During
individual and group education, general information is provided, trying to correspond
to the basic needs of the patients, enabling them to be active participants and creating a
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possibility to learn from the experiences of others. However, diabetes patients, particularly
those of older age, are not always prepared to take an active role when discussing their
care with health care professionals as they are lacking skills [22] or are not familiar with
what their exact role in that discussion should be.

Even if the approach of patient-centered care is familiar to health care organizations
and health professionals, the implementation of such care commonly creates challenges.
The obstacles are related to the differences in the comprehension of the phenomenon, a
necessary physical change of health facilities, a serious cultural shift of the paradigm in
traditional care practices (e.g., a paternalistic approach vs a consumer-oriented approach
to care), organizational initiatives, leadership capacities, and health care professionals’
knowledge and skills [23,24]. To tackle the situation, it is important to analyze the providers’
perspectives on the support and provision for individual care for patients. In addition, the
consumers’ feedback of their experiences in patient-centered care may be of great benefit
for the improvement of the work at health care organizations [25].

To our knowledge, there is a lack of studies that explore older diabetes patients’
perspectives on individualized care and compare the experiences of patients with those of
health professionals (nurses and physicians). For the Republic of Lithuania and similar
post-soviet states that began to transform the national health care system in the early 1990s
by adopting the Western countries’ principles of health service provision and modern
nursing developments, the individualized approach to the care of older patients with
chronic disease is a new practical reality where more evidence is needed. The results of
this study highlight the need for more active involvement of older diabetes patients in
care planning and provisions by communicating their preferences and making individual
decisions. We also expect that increasing the data on Lithuanian nurses’ perspectives on
individualized care for diabetes patients will facilitate change by fostering the development
of the independent role and expanding the competence of diabetes nurses in other countries
where such specialty has not been introduced yet.

The aim of this study was to assess and compare the perceptions of health professionals
and older diabetes patients on their individual care in regard to their patient clinical
situation, personal life situation, and decisional control.

2. Materials and Methods
2.1. Design and Setting

A quantitative study with a cross-sectional survey design was conducted. The study
was performed from March 2019 until January 2021.

The study was conducted at the primary health care institutions (n = 10) of the
Kaunas region (i.e., the second largest city of Lithuania), where diabetes care for patients
is provided by primary care physicians, physician endocrinologists, diabetes nurses, and
general practice nurses. All institutions are funded by the national compulsory health
insurance fund. Before the pandemic, questionnaires were distributed by the investigator
when she met nurse managers at the study field, introduced the study, and asked for help in
distributing and collecting the questionnaires to health professionals and patients. Patients,
in most cases, picked up the questionnaire with a stamped envelope during their regular
check-up, completed it at home, and returned it during the next visit or by mail. At the
time of the pandemic and quarantine, health professionals were addressed through their
work emails and were sent an e-questionnaire. The patients were not surveyed by e-mail.

2.2. Instruments

For this study, 2 versions of the Individualized Care Scale (ICS) [26–29] were applied
for the data collection. The Nurse Version (ICS–Nurse) was filled in by the nurses and
physicians who take care of older diabetes patients, and the Patient Version (ICS–Patient) of
the instrument was delivered to older patients with either type 1 or type 2 diabetes mellitus.

The Individualized Care Scale–Nurse Version (ICS–Nurse) is a bipartite questionnaire
designed to explore nurses’ views about individualized care in two dimensions (A-ICS–
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Nurse and B-ICS–Nurse) [29]. The current version of the scale includes 17 (A) and 17 (B)
items, for a total of 34. The A-ICS–Nurse is a 17-item 5-point Likert-type scale (1 = strongly
disagree, 2 = disagree to some extent, 3 = neither agree nor disagree, 4 = agree to some
extent, 5 = strongly agree) designed to explore nurses’ views on how they support patient
individuality through nursing activities in general. For example, the nurse is asked to rate
the items ‘I talk with patients about their fears and anxieties’ or ‘I help patients take part in
decisions concerning their care’. The B-ICS–Nurse is also a 17-item 5-point Likert-type scale
exploring the extent to which nurses perceive that the care they provide is individualized
(e.g., ‘I took into account their needs that require care and attention’) [30,31]. Both scales
consist of 3 sub-scales: (1) clinical situation (Clin A and B), (2) personal life situation (Pers
A and B), and (3) decisional control over care (Dec A and B).

The Individualized Care Scale–Patient Version (ICS–Patient) is a 34-item self-reporting
measure that was developed for the purposes of exploring patients’ views on how patient
individuality was supported through specific nursing activities (A-ICS–Patient) and the
extent to which patients perceived their care as individualized (B-ICS–Patient) [27].

Both dimensions consist of 3 sub-scales eliciting information on the following: (1)
patient characteristics in the clinical situation caused by hospitalization (or, for this study, a
visit to an outpatient clinic) (Clin A and B), (2) the patient’s personal life situation (Pers
A and B), and (3) decisional control over care (Dec A and B). Both dimensions, that is,
A and B-ICS–Patient, share the same structure in terms of their content. The questions
are differently worded in that some A-ICS–Patient items ask the patients how nurses’
activities have facilitated their individual existence in care, whereas some B-ICS–Patient
items present the question as to how individual or individualized the care for the patients
has been. The following response categories were used: 1 = fully disagree, 2 = disagree to
some extent, 3 = neither disagree nor agree, 4 = agree to some extent, and 5 = fully agree.
Higher scores indicated higher individuality in care from the patient perspective.

The ICS–Nurse and ICS–Patient versions have been previously translated and val-
idated in various European countries with nurses of different specialties (e.g., general
surgery, orthopedic surgery, maternity ward, geriatric, rehabilitation) and patients (e.g., pa-
tients from surgical, internal medicine, oncological, and gynecological wards) [28–33]. For
this study, the Individualized Care Scale (ICS) was forward-translated into the Lithuanian
language and back-translated into English following the methodological considerations for
double translation and reconciliation [34].

To assess the psychometric properties, Cronbach’s alpha was calculated for internal
consistency for both scales (ICS-A and ICS-B) and 6 sub-scales of both instruments, for
nurses and patients. In this study, 1 item from the sub-scales A and B (No. 17) that related
to the patient’s preference of washing time in a day was excluded from the Lithuanian
version of the Individualized Care Scale (ICS) in the Nurse and Patient Versions, as it was
not relevant for the primary health care service profile.

The 2 scales and 6 sub-scales of the Individualized Care Scale–Nurse Version (ICS–
Nurse) had Cronbach’s alpha (α) values ranging from 0.79 to 0.92; the Cronbach’s alpha (α)
for the Individualized Care Scale–Patient Version (ICS–Patient) ranged from 0.77 to 0.96,
indicating appropriate (from satisfactory to excellent) internal consistency of the instrument
for both samples (Table 1). When compared with the Dutch validation study, we observed
that the internal consistency of the Lithuanian version of the ICS was weaker [33].
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Table 1. Reliability statistics for the Lithuanian version of the Individualized Care Scale–Nurse
Version (ICS–Nurse) and Patient Version (ICS–Patient).

Individualized Care Scale
Cronbach’s Alpha

ICS–Nurse ICS–Patient

A-ICS 0.90 0.96
A-ICS–Clinical 0.84 0.94
A-ICS–Personal 0.84 0.85
A-ICS–Decision 0.80 0.92

B_ICS 0.92 0.96
B-ICS–Clinical 0.85 0.94
B-ICS–Personal 0.79 0.77
B-ICS–Decision 0.84 0.90

Total 0.95 0.91

The Individualized Care Scale–Nurse Version (ICS–Nurse) was used for health care
professionals that provide care for older diabetes patients. Even if the ICS is primarily
aimed at nurses’ support and provision of individualized care, we used this scale for
physicians as well. By not separating physician and nurse contributions to individualized
care, we argue that nurses and physicians work as a team while providing care for older
patients with diabetes. Thus, the team is responsible for finding the means to assure
that their care plan implements each patient’s preferences and enables him/her to actively
participate in their care by making decisions about their own care. Moreover, the scale items
appear to be generic (not specific to only nursing activities) and ask patients to respond
about general features of an individual approach to care. It is also expected that the study
results will help to detect the weakest points of patient-centered care implementation for
the specific population of our study, that is, older diabetes patients, and will serve as a
basis for further joint educational initiatives for both physicians and nurses.

The following background data about the nurses’ and physicians’ characteristics were
requested from the participants: age, gender, education, occupation/job title (nurse/physician),
and years of professional experience. In addition, the patients were asked to provide their
age, gender, education level, height and weight, type of diabetes, most recent HbA1c, and
duration of illness.

2.3. Participants

Nurses and physicians (n = 126, response rate—96.9%), as well as older patients
with diabetes (n = 145, response rate—72.5%), participated in the anonymous survey.
The enrollment criteria for the study for nurses and physicians was the provision of
care for older diabetes patients for more than one year. Every nurse and physician from
the institutions involved in the study that suited the inclusion criteria were invited to
participate in the study.

Among the health care professionals (N = 70), the majority were nurses (81.4%, 57)
and the others were physicians (28.6%, 13). Regarding gender, all the respondents were
female. The mean age of the respondents (nurses and physicians) was 48.57 ± 9.33 years
(range of 24–65, median of 49.5 y.). More than half of the health care professionals (65.7%,
46) had completed higher education (university or college), and the others (34.3%, 24) had
received a vocational education (nursing school with a diploma). The average duration
of professional experience was 24.37 ± 10.96 years (range of 1–43); 34.3% worked in their
professional practice for fewer than 20 years, and the others (65.7%, 46) for 20 years or more.

Patients were consecutively enrolled based on the following criteria: age of 65+, with
a confirmed diagnosis of type 1 or type 2 diabetes mellitus, with more than 1 year of the
disease’s duration, having Lithuanian language reading and writing skills, and being able
to comprehend the questions. Each older diabetes patient that visited a primary health
care center or outpatient unit of the hospital during the study period (23 months in total)
was invited to participate in the study. Those who declined to answer the questionnaire
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explained being busy at the time, not being interested in the study, or having vision or
Lithuanian language problems. The characteristics of the patient sample are presented in
Table 2.

Table 2. Characteristics of the patient sample (N = 145).

Variables

Age (mean ± SD; median) 71.9 ± 6.2; 70.0
(Range) 65–92

Disease duration (mean ± SD) 15.7 ± 10.0
(Range) 1–46

% (N)
Gender
Female 59.3 (86)
Male 40.7 (59)

Age (in years)
65–70 51.7 (75)
≥71 48.3 (70)

Education level
Degree (university or college) 18.6 (27)

Less than degree 81.4 (118)
Place of residence

Urban 71.7 (104)
Rural 28.3 (41)

Type of current glucose-lowering therapy
Tablets 51.0 (74)

Insulin injections 37.9 (55)
Combined therapy (oral antidiabetics and injectable

medications) 11.1 (16)

Type of diabetes mellitus
Type 1 11.1 (16)
Type 2 88.9 (129)

Years of diabetes diagnosis
1–10 37.9 (55)

11–20 37.9 (55)
≥21 24.2 (35)

Glucose profile (HbA1c) in %, (N = 143)
Less than 7 44.1 (63)

7–9 43.4 (62)
>9 12.6 (18)

Body mass index, (N = 142)
<30 47.9 (68)
≥30 52.1 (74)

2.4. Ethical Considerations

Permission to conduct the study was obtained from the Kaunas Regional Biomedical
Research Ethics Committee on 13 March 2019, No. BE-2-29.

2.5. Statistical Data Analysis

The data were analyzed using the Statistical Package for Social Sciences (IBM SPSS
Statistics) version 25.0. To assess the psychometric properties of the scale, Cronbach’s alpha
was calculated for the internal consistency of the individual items and the sub-scales; the
internal consistency of α > 0.6 was considered to be acceptable [35].

The results were presented in percentages for the qualitative variables and the means
with standard deviation (SD) were calculated for the quantitative variables. For the ICS, the
higher the mean scores, the better patient individuality was supported (ICS-A–Nurse) and
the higher the perceptions were of the maintenance of individuality in care (ICS-B–Nurse).

The nonparametric Kolmogorov–Smirnov normality test was used to test the normal
distribution of the data. As normality was absent, the nonparametric Mann–Whitney U
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test was used to compare the distributions of the quantitative variables for the independent
groups. The Wilcoxon signed-ranks test was applied to compare the results from the 2 ICS
dimensions. The significance of the differences was defined by a p-value of <0.05.

3. Results

At the sub-scale level, health professionals scored the perception of individual care
provided to the patient (B-ICS–Clinical) (mean 4.17) and views on support to the patient
(A-ICS–Clinical) (mean 4.13) at clinical situations as the highest. The lowest professionals’
and patients’ scores in both domains (support and provision) of individualized care were
associated with the patient’s personal life situation (Table 3). Accordingly, the highest
means of patients’ ratings of individualized care in the support dimension related to the
clinical situation (mean of 3.55) and decisions related to care (mean of 5.54) sub-scales.
For the care provision dimension, the highest individuality in care from the patients’
perspective was related to the decisions over care domain (mean of 3.65). Moreover, the
ratings of support for individualized care and such care provision were significantly higher
for the health professionals than for the patients in each sub-scale of the ICS (Table 3).

Table 3. Health professionals’ and patients’ assessments of individualized care at the ICS dimension
and sub-scale level.

Individualized Care
Scale—ICS

Health Professionals Patients p
Mean (SD) Mean (SD)

A-ICS (Total) 4.00 (0.54) 3.51 (0.92) <0.001
A-ICS–Clinical 4.13 (0.55) 3.55 (1.00) <0.001
A-ICS–Personal 3.82 (0.78) 3.40 (1.03) 0.008
A-ICS–Decision 3.99 (0.55) 3.54 (0.97) 0.003

B-ICS (Total) 4.08 (0.54) 3.58 (8.71) <0.001
B-ICS–Clinical 4.17 (0.51) 3.60 (0.92) <0.001
B-ICS–Personal 3.95 (0.60) 3.45 (0.95) <0.001
B-ICS–Decision 4.06 (0.61) 3.65 (0.92) 0.003

At the ICS item level, significant differences between the health professionals’ and
patients’ perspectives towards the support of individuality in care were determined for the
majority of the items (Part A); the scores of the health professionals were higher than those
of the patients (Table 4). In contrast, no differences were revealed in the answers about
previous experiences of hospitalization and patients’ participation in decision making.

Regarding the support scorings, the health professionals’ and patients’ perspectives on
the provision of individual care for older patients also varied significantly; the professionals
were more positive in their answers than the patients were (Table 5). The nurses and
physicians thought similarly to the patients only in the cases of the patients’ chance to take
responsibility as far as possible and their knowledge preferences (what they want to know
about illness/health condition).

A comparative analysis of ratings among health professionals revealed statistically
significant differences between the two dimensions of the ICS, that is, the professionals’
views on support to the patient through care activities and the professionals’ perception of
individual care provided to the patients. The differences were related to the personal life
situation and the decisional control over care sub-scales; the health professionals’ ratings
of provision were significantly higher than those for support (p = 0.046 and p = 0.037,
respectively, based on the Wilcoxon test).

Within the health professionals’ sample, there were no differences in the scores (neither
at the dimension nor at the sub-scale level) of individualized care between physicians and
nurses. The sociodemographic characteristics in the total sample of health professionals
did not make any differences for individualized care scores as well.

As all the physicians (N = 13) had a higher university education, we separately
analyzed the nurses’ (N = 57) ratings on the ICS sub-scales in relation to their education.
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Nurses who take care of older diabetes patients and who have had vocational education
scored support for individual care (Part A) with significantly higher scores than nurses
with a college education (the means were 4.11 and 3.68, p = 0.039, respectively,). In
addition, it was observed that the tendency for nurses with a university education rated
provision (Part B) higher than nurses with a college education; the means were 4.16 and
3.66, p = 0.052, respectively.

Several factors made a difference in the perception of individual care in older patients
with diabetes. The highest differences in diabetes patients’ assessments of individual-
ized care dimensions and sub-scales were observed in relation to the current type of
glucose-lowering therapy. Patients with combined therapy rated each sub-scale of the
provision dimension and particular sub-scales of the support dimension of individual care
significantly higher than those with oral or injectable medications (Table 6).

Table 4. Health professionals’ and patients’ assessments of the support of patient individuality:
item-level analysis.

Items of the Individualized
Care Scale

Health Professionals
(Mean (SD))

Patients
(Mean (SD)) p

Clinical situation
A01—Feelings about

illness/health condition 4.21 (0.83) 3.54 (1.16) <0.001

A02—Needs that require care
and attention 4.27 (0.74) 3.66 (1.11) <0.001

A0—Chance to take
responsibility as far as possible 4.16 (0.65) 3.62 (1.17) 0.002

A04—Identify changes in how
they have felt 4.21 (0.56) 3.59 (1.14) <0.001

A05—Talk with patients about
fears and anxieties 4.03 (0.79) 3.39 (1.23) <0.001

A06—Find out how their health
conditions affect them 4.07 (0.68) 3.55 (1.15) 0.003

A07—What the illness/health
condition means to them 3.96 (0.89) 3.54 (1.16) 0.018

Personal life situation
A08—What kinds of things they

do in their everyday life 3.87 (0.91) 3.49 (1.16) 0.040

A09—Previous experience of
hospitalization 3.63 (0.95) 3.39 (1.15) 0.252

A10—Everyday habits 3.86 (0.92) 3.41 (1.21) 0.011
A11—Family take part in their

care 3.94 (0.88) 3.35 (1.14) <0.001

Decisional control over care
A12—Instructions to patients 4.31 (0.64) 3.67 (1.18) <0.001

A13—What they want to know
about illness/health condition 4.21 (0.72) 3.66 (1.20) 0.003

A14—Patients’ personal wishes
with regards to their care 3.96 (0.75) 3.59 (1.07) 0.021

A15—Help patients take part in
decisions 4.00 (0.68) 3.66 (1.06) 0.064

A16—Encourage patients to
express their opinions 4.06 (0.83) 3.59 (1.10) 0.003
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Table 5. Health professionals and patients’ assessments of the provision of individualized care:
item-level analysis.

Items of the Individualized
Care Scale

Health Professionals
(Mean (SD))

Patients
(Mean (SD)) p

Clinical situation
B01—Feelings about

illness/health condition 4.13 (0.65) 3.58 (1.02) <0.001

B02—Needs that require care
and attention 4.20 (0.62) 3.71 (1.03) 0.001

B03—Chance to take
responsibility as far as possible 4.03 (0.65) 3.69 (1.07) 0.061

B04—Identify changes in how
they have felt 4.27 (0.58) 3.64 (1.09) <0.001

B05—Talk with patients about
fears and anxieties 4.19 (0.64) 3.50 (1.14) <0.001

B06—Find out how their health
conditions affect them 4.26 (0.69) 3.52 (1.05) <0.001

B07—What the illness/health
condition means to them 4.19 (0.68) 3.68 (1.07) 0.001

Personal life situation
B08—What kinds of things they

do in their everyday life 3.96 (0.75) 3.57 (1.04) 0.014

B09—Previous experience of
hospitalization 3.77 (0.72) 3.43 (1.12) 0.045

B10—Everyday habits 3.99 (0.73) 3.47 (1.10) 0.001
B11—Family take part in their

care 4.10 (0.78) 3.40 (1.18) <0.001

Decisional control over care
B12—Instructions to patients 4.20 (0.75) 3.82 (1.05) 0.018

B13—What they want to know
about illness/health condition 4.13 (0.74) 3.84 (1.03) 0.103

B14—Patients’ personal wishes
with regards to their care 4.10 (0.68) 3.66 (1.03) 0.002

B15—Help patients take part in
decisions 4.09 (0.67) 3.63 (1.06) 0.002

B16—Encourage patients to
express their opinions 4.10 (0.70) 3.67 (1.04) 0.003

In addition, patients with lower than a degree education level rated the support
dimension (Part A) higher than those with a college or university education; the means
were 3.60 and 3.12, p = 0.032, respectively.

Body mass index (BMI) was also a variable that resulted in variations in the patients’
perceptions of support for individual care. Older diabetes patients with a BMI of <30 rated
the support dimension significantly lower than patients with a BMI of ≥30; the means for
Part A of the ICS were 3.34 and 3.68 respectively (p = 0.032).

Moreover, a tendency was observed in relation to the patients’ ages and their opinions
on individual care; patients of 71 years and over rated the support for their personal life
situation (A-ICS–Personal) higher than those who were 70 years old or below (p = 0.054).
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Table 6. Patients’ assessments of individualized care at the ICS dimension and sub-scale levels in
relation to the current type of glucose-lowering therapy.

Individualized
Care Scale—ICS

Type of
Therapy Mean Rank p * Type of

Therapy Mean Rank p *

A-ICS (Total) 1
3

43.07
56.75 0.057 2

3
33.92
43.16 0.115

A-ICS–Clin 1
3

43.33
55.53 0.089 2

3
34.19
42.22 0.170

A-ICS–Pers 1
3

42.77
58.13 0.032 2

3
33.89
43.25 0.108

A-ICS–Dec 1
3

42.92
57.44 0.043 2

3
33.55
44.41 0.063

B-ICS (Total) 1
3

42.20
60.75 0.010 2

3
32.98
43.16 0.048

B-ICS–Clin 1
3

42.43
59.69 0.016 2

3
33.39
44.97 0.022

B-ICS–Pers 1
3

42.59
58.97 0.022 2

3
32.99
46.34 0.034

B-ICS–Dec 1
3

42.42
59.75 0.016 2

3
33.21
45.59 0.022

* Mann–Whitney U test; 1—tablets (n = 74), 2—insulin injections (n = 55), 3—combined (n = 16).

4. Discussion

A patient-centered approach to care sees individuals as active recipients of health care
provision. Patients are expected to collaborate with medical professionals, discuss their
clinical and life situations, and make decisions related to their care plan. Health profes-
sionals (nurses and physicians) taking care of older diabetes patients in the Lithuanian
primary health care organization had an opinion that they support patient individuality,
in general, and provide care that takes into account the particular patient’s situation. The
highest scores from the professionals’ perspective were for the support and provision of
individual care in regard to the clinical situation of the patient. These results generally
correspond to the comparative cross-cultural study on individualized nursing care in seven
countries [31]. Very similar nurses’ positive perceptions of individualized care, especially
for the clinical situation and patients’ decisional control over care, were also found by
Finnish researchers [36].

Notably, patients in our study rated the support for individual care higher than
patients from internal medicine and surgical units of teaching hospitals in Turkey, although
the results of both studies correspond in regard to the patients’ ratings of the personal life
situation aspect of the support dimension, where the mean was the lowest [32]. Similar to
a study on orthopedic and trauma patients [37], the personal life preferences of the patient
were also at least discussed during care provision for the Lithuanian older diabetes patients
from both patients’ and health professionals’ points of view.

In all cases, the ratings of support for individualized care and such care provision
through care activities were significantly higher for the health professionals than for
the patients. An international study among five European countries revealed similar
differences in patients’ and nurses’ assessments of individualized nursing, where nurses,
compared with patients, assessed that they supported patient individuality more often [30].
In Lithuania, the data about chronically ill patients’ preferences and readiness for active
participation in care and in decision-making, particularly, is scarce and creates difficulties
for a valid interpretation of the current results. The arguments for a lower rating of
individual care support and provision in the patient sample might be twofold: either
they wish but lack actual possibilities to participate, discuss, and make decisions, or their
understanding and knowledge about such possibilities is incomplete and they are not even
motivated to be an active participant in their care. Such an interpretation is consistent with
the findings of du Pon et al. (2019), in which patients with diabetes were found to have
limited necessary skills to be adequately prepared for a consultation and achieve an active
role [22]. In prior research on the preferences and participation in decision-making among
patients with Parkinson’s disease, the authors suggest that in some contexts or situations,
patients prefer less autonomy in medical decision-making and choose shared decisions, or
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even find it acceptable to be excluded from decision-making as their illness worsens. Some
patients preferred to make the final decision, some wanted the decision-making process to
be evenly shared, while others preferred to delegate final decisions to the doctor [2]. Further
research applying a rigorous quantitative and qualitative design to larger populations of
diabetes patients is recommended. Future work should also address how different groups
of patients understand and prefer individuality in care, and how this care is linked with
other relevant factors.

The ratings of individual care for the ICS dimensions and sub-scales did not vary
among health professionals in regard to their qualification, that is, being a nurse or physi-
cian. Although, education level made a difference in how nurses comprehend and practice
their individual approach in the care of older diabetes patients, as the nurses with a vo-
cational education were more positive and rated higher individual care proposed and
provided for the older diabetes patients than the college degree nurses. These results are
in contrast with those of Suhonen et al., (2009) who found that higher scores supporting
the delivery of individualized care could have been expected from nurses with higher
education [38]. Such results may be explained by the differences that were introduced in
the nursing curriculum in the last decade, when nursing education was elevated from a
diploma to a college or university-based system. As a condition for membership in the
European Union (EU), nursing programs were harmonized with the EU requirements,
which caused remarkable transitions of nursing education from a strongly biomedical,
technical approach toward a more sensitive, patient-centered, holistic approach to care [39].
We propose that higher educated nurses are well equipped with the knowledge of modern
nursing and have a clearer vision of what care should be in relation to safeguarding the
patient’s individuality. This is the reason they are more critical in assessing the current
situation, which is lacking a full integration of the patient-centered approach in older
diabetes patient care practice.

Our results revealed that patients with combined glucose-lowering therapy rated some
aspects of support and all the aspects of the provision of individuality in their care higher
than those patients who were treated by oral or injectable medications. We propose that
a complex type of treatment requires the physicians and nurses to give more attention to
an individual patient′s case through collecting health information, assessing health status,
instructing, and educating. In addition, the integration and monitoring of patient-reported
outcomes facilitates holistic interdisciplinary care and takes into account patient-relevant
endpoints [40]. Such a relatively prolonged communication and going into the situation
creates for the patient an impression of greater consideration for his or her particular case.
A similar interpretation might be true in regard to the body mass index, as diabetes patients
with a BMI of ≥30 had more positive opinions about individual care support than those
patients with a lower BMI.

Patients’ perceptions of individualized nursing care are related to their education
level. In our study, older diabetes patients with a lower than degree education level rated
the support dimension (Part A) higher than those with a college or university education.
Other researchers similarly reported that a lower educational level is associated with a
perception of more individualized care in patients [36,41].

The findings of this study provide the initial evidence of the perception and provision
of the individualized care approach to the care of older diabetes patients. For improve-
ments in clinical practice and fostering the actual implementation of a patient-centered
approach of care, complex means would be the most effective for unifying professional,
organizational, and policy development. The research showed that older patients’ per-
ceptions of individuality in care were associated with the care environment, especially a
patient-centered care climate [42]. In order to be responsible in personal care decisions
and adhere to health recommendations (e.g., medications, nutrition, and physical activity),
patients require adequate ‘education and support they need to make decisions and partic-
ipate in their own care’ [1], p. 7. It might be assumed that continuous patient–provider
communication, regular contact, and careful consideration of individual values, knowl-
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edge, habits, and behaviors motivate and empower older and chronically ill patients to
change. Further continuing education of physicians and nurses, joining them in one class
and with the same teaching content, would help to expand their unified understanding of
patient-centered care components, principles, and practical implementation in caring for
older diabetes patients.

This study was one of the first attempts to study individual patient care in our country.
For further research, physicians’ and nurses’ work environment characteristics that can
also affect the provision of individualized have to be considered [43]. There are more
factors of the professional practice environment found that correlate with the nurses’
perceptions about the support of individuality and their views on the individual care
provided [44]. This means that for a real shift toward an individual approach to care, health
care institutions need to expand their philosophy of service to support the new roles of
care providers and consumers at an organizational level.

This study has several limitations. Firstly, the Individualized Care Scale–Nurse Ver-
sion (ICS–Nurse) was initially developed and validated to assess nurses’ points of view
about individual care support and the provision of such care through nursing activities,
particularly. The evidence for the validation of this scale among other health care pro-
fessionals is lacking and should be separately addressed in further studies. Secondly,
the construct of the scale (a bipartite structure with a rather similar wording of items for
both dimensions) may influence the clear comprehension and accuracy of the responses
when applying it to older persons with chronic illnesses. Specific considerations would be
important during the selection of an appropriate data collection method (e.g., a structural
face-to-face interview instead of a survey). Thirdly, the sample size of patients was small
and has a limited representation of only the institutions involved in the study. The study
is lacking generalizability across settings and countries; wider studies are recommended
for the future, including older diabetes patients with experiences of inpatient settings
as well. Finally, half of the data collection was conducted during the pandemic period
when a rather large extent of routine health care services for chronically ill patients were
suspended or provided by different means (e.g., phone calls). This fact should be taken
into consideration when interpreting and comparing the results of this study with any
other sources.

5. Conclusions

Health professionals have a more positive perception in regard to individualized care
support and provision for older diabetes patients than the patients themselves. Individual
personal life preferences of the patient are at least discussed during care provisions for the
older diabetes patients from both health professionals’ and patients′ points of view. Patient
characteristics, such as the type of glucose-lowering therapy, education, and body mass
index, make a difference for older diabetes patients in their understanding and experience
of individuality in care.

A change needs to be made to provide better individualized care for older diabetes
patients, and the next steps would be to interview patients to see how the care can be
improved and what will motivate patients to be more active in their care planning and
implementation. Careful consideration of individual patients’ values, knowledge, habits,
and behaviors would assist and assure that their personal life situation is taken into account
during care processes.
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Abstract: Patient-centredness in care is a core healthcare value and an effective healthcare delivery
design requiring specific nurse competences. The aim of this study was to assess (1) the reliability,
validity, and sensitivity of the Finnish version of the Patient-centred Care Competency (PCC) scale
and (2) Finnish nurses’ self-assessed level of patient-centred care competency. The PCC was translated
to Finnish (PCC-Fin) before data collection and analyses: descriptive statistics; Cronbach’s alpha
coefficients; item analysis; exploratory and confirmatory factor analyses; inter-scale correlational
analysis; and sensitivity. Cronbach’s alpha coefficients were acceptable, high for the total scale, and
satisfactory for the four sub-scales. Item analysis supported the internal homogeneity of the items-
to-total and inter-items within the sub-scales. Explorative factor analysis suggested a three-factor
solution, but the confirmatory factor analysis confirmed the four-factor structure (Tucker–Lewis index
(TLI) 0.92, goodness-of-fit index (GFI) 0.99, root mean square error of approximation (RMSEA) 0.065,
standardized root mean square residual (SRMR) 0.045) with 61.2% explained variance. Analysis of the
secondary data detected no differences in nurses’ self-evaluations of contextual competence, so the
inter-scale correlations were high. The PCC-Fin was found to be a reliable and valid instrument for
the measurement of nurses’ patient-centred care competence. Rasch model analysis would provide
some further information about the item level functioning within the instrument.

Keywords: patient-centred care; competence; assessment; instrument; measurement; validity; relia-
bility

1. Introduction

Patient-centeredness in care has been reported to be a core health care value [1,2], and
the optimal design for the delivery of healthcare [3,4] requiring specific competences from
healthcare professionals [5,6]. Patient-centred care has also been found to be a healthcare
core competency [7]. This core competency describes the professionals’ ability to identify
patient expectations, preferences, and values, facilitating joint decision making, and acting
with individual patients to deliver safe, effective, and compassionate care [8]. Patient-
centred care is, therefore, a care approach which considers individual patient’s specific
care needs [4,9,10] and is regarded as patients’ preferred care delivery process [11,12].
Importantly, patient-centeredness in care has been used as an attribute and indicator of
quality [2,13] and patient safety [6], especially in the interaction between the patient and
care provider [14].

The concept of patient-centred care is multidimensional, and includes domains at the
individual, human level and at organizational levels [2,4,15–17]. The concepts of patient-
centred care and person-centred care have been used interchangeably in the literature,
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e.g., [18], and defined in many ways. However, regardless of the particular title, the con-
cepts include very similar core elements, with elements specific to professional groups in
healthcare. Scholl and colleagues [18] (p. 1), in their model of patient-centredness in profes-
sionals and healthcare, identified 15 dimensions: “essential characteristics of the clinician;
the clinician-patient relationship; clinician-patient communication; the patient as a unique
person; the biopsychosocial perspective; patient information; patient involvement in care;
involvement of family and friends; patient empowerment; physical support; emotional
support; the integration of medical and non-medical care; teamwork and teambuilding;
access to care; and the coordination and continuity of care”.

The difference between the concepts may be the intent of the focus on or viewpoint to
ill-health issues or patient as a person, or the balance on these. However, the approach,
typical in nursing is bringing the person to the centre of care, seeing the individual, trying
to maintain their personhood, and valuing their personal experiences of life in relations
with others in their social environment [19,20].

Competence has typically been defined in terms of “complex combinations of knowl-
edge, skills, performance, attitudes and values” [20,21]. However, there seems to be no
consensus about the meaning of these terms within the nursing profession [21–23]. Demon-
strating this complexity further, both subjective (self-assessment) and objective (knowledge
test and simulations) evaluations of competence have been used to assess competence. This
complexity and lack of consensus is not surprising as assessing competence is many-sided,
and rarely comprehensive [24].

Competence has been assessed and measured as a behavioural objective, within a
psychological construct which includes decision-making and justifications for actions. In
these assessments the self-assessing individuals justify their preferences and activities
against defined, predetermined criteria. Measuring competence using self-assessment
and standard instruments in this behavioural context has been criticized as reductionism,
simplifying the assessed issues, dividing the complex processes of healthcare activities into
single tasks, or sets of tasks, activities, and targets [24]. Helpfully, competence has also been
divided into professional competence [25,26] and clinical competence, e.g., [27,28]. In a
similarly helpful way, patient-centred care has also been separated into care competence
needed by all professionals and specific competence, being context specific [29] and possibly
varying between individual professionals [26]. As with general competence, the patient-
centered care competence has been found to be multidimensional and can be conceptualised
and operationalised in multiple ways [6].

Although the concept of patient-centred care has been used for many years and is
considered widely to be fundamental for individualised healthcare [30,31], the competence
requirements for such care provision remain largely undefined. Although empirical studies
about patient-centred care competence are limited [6] these studies have pointed out the
clear need for a special competence required for the provision of patient-centred care [5,6].
It follows that the assessment of patient-centred care competence forms the basis of support
for the development and enhancement of patient-centred clinical care provision by nurses
for patients [6]. The Patient-centred Care Competency (PCC) instrument was developed for
measuring professional nurses’ competence in the delivery of patient-centred care in hospi-
tals [6]. Within the PCC instrument, patient-centred care competence is defined in terms
of knowledge, skills, and attitudes [6] (p. 45) and applies components from the Quality
and Safety Education for Nurses (QSEN) faculty study [32]. The QSEN study [32] included
the following components of competence for nurses: patient-centred care, advance event
management, contributions to patient safety culture, effective communication, optimisation
of human and environmental factors, risk management, and teamwork. The results of
this study and the work of Hwang [6], formulating the PCC instrument, suggests that
assessment could be based around the use of core competencies for nursing professionals
including patient-centred care, as defined in terms of earlier literature, e.g., [11,19,33–36].
Thus, the PCC instrument includes assessment of the knowledge, skills and attitudes
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required in terms of respecting patients’ perspectives; promoting patient involvement in
care processes; providing for patient comfort; and advocating for patients [6].

The aim of this current study was to assess (1) the reliability, validity, and sensitivity
of the Finnish version of the PCC scale and (2) the self-assessed level of patient-centred
care competency in two samples of Finnish nurses.

2. Materials and Methods
2.1. Design, Setting and Sampling

The assessment of the PCC uses the data from two earlier studies as secondary data
where the PCC was used. These two studies employed cross-sectional survey designs and
used the PCC instrument [6] (with permission from Hwang, also from Elsevier) as part of
them. These separate datasets, labelled Dataset 1 and Dataset 2, were used to analyse the
psychometric properties of the PCC, not fully reported previously.

Dataset 1 was collected electronically, between October 2016 and January 2017, from
registered nurses working in one major university hospital in Southern Finland using
self-administered questionnaires. Digitally delivered questionnaires were used in one
organisation, with the assistance of the member of the organisation. Nurses were recruited
with the help of nurse managers, who emailed the information letter and a link to the
survey to potential participants. Inclusion criteria for participation were that respondents
would: (1) be a registered nurse (RN) and (2) work in an acute hospital in-patient unit
that cares for older patients. The researcher, together with the nurse managers, identified
the units where older people form most of the patients cared for in the unit, including
internal medicine units. In total 770 invitations were sent to a convenience sample of
RNs working in 14 in-patient units, 223 nurses responded giving the response rate of
29%. The respondents’ mean age was 38.9 (standard deviation (SD) 11.6, range 23–64)
and most of the respondents were female (n = 206). The highest level of nurse education
was registered nurse (college or baccalaureate, n = 210). A few of the respondents had a
master’s degree in nursing (n = 4) or had taken postgraduate classes in nursing (n = 9).
The mean length of the work experience in the nurses’ current employment was 7.6 years
(SD 7.3, range 0.1–35).

Dataset 2 was collected in written form, between October 2017 and June 2018 from
nurses working in a University hospital and in primary health care units in Southern
Finland. Paper-pencil format was the only useful technique as many organisations partici-
pated and access to study sites was demanding due to many participating organisations.
A cluster sampling approach was used to recruit nurses from one university hospital (hos-
pital) and two major cities (primary health care) offering care for older people in Finland.
Respondents were informed about the study verbally and in writing. If the respondents
were interested in participating in the study, they completed the paper questionnaire by
hand, sealed it in an envelope and sent it to the researcher by mail. A total of 1435 ques-
tionnaires were delivered to potential respondents from 41 units in the university hospital
and 19 units in primary health care: health centres: (n = 13); long-term care units (n = 2);
home care (n = 2); and city hospitals (n = 2).

A total of 443 completed questionnaires (response rate 30.9%) were returned by
hospital nurses (n = 240) and primary health care nurses (n = 203). The respondents mean
age was 43.2 (SD 11.2, range 22–67) and most of the respondents were female (n = 426).
The highest level of nurse education was that of Registered Nurse (college or polytechnic,
n = 385). However, some of respondents’ highest level of nurse education was master of
healthcare (polytechnic, n = 14), bachelor of healthcare (university, n = 19) or Master of
healthcare (university, n = 14). The mean length of the work experience in their current
unit was for nurses working in the university hospital, 8.6 years (SD 9.0, range 0.6–37.2)
and for nurses working in primary health care, 6.2 (SD 6.3, range 0.8–32.0).
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2.2. Instrument

The PCC scale [6] was used in both Finnish studies. The PCC was originally devel-
oped in Korea for the measurement of patient-centred competence of nurses in hospital
settings. The competence was defined in terms of knowledge, skills and attitudes related
to patient-centred care. The PCC consists of four sub-scales including Respecting patients’
perspectives (6 items), Promoting patient involvement in care processes (5 items), Providing
for patient comfort (3 items) and Advocating for patients (3 items). The instrument uses a
five-point Likert scale (1 minimal, 2 below average, 3 average, 4 good, 5 excellent) which
the respondents used to rate their competencies. (subjective, self-assessment).

The 41 PCC items were developed, based on earlier literature and the QSEN faculty
framework of competence in patient-centred care [32]. The items were then analyzed by
experts who reduced the preliminary 41 items, to 25 after using the Content Validity Index
(CVI) and cut off criterion of 0.70, and psychometric testing [6]. The expert panel members
were eight members of the board of directors (Korean Quality Improvement Nurses Society)
and three nursing professors, and they assessed the relevance of the proposed 41 items.
The first version of the PCC was pretested in the sample of two head nurses and two
registered nurses to verify the comprehensibility and clarity of the items. The PCC was
then tested with a sample of 577 hospital nurses. Explorative factor analysis supported a
four-factor solution explaining 64.7% of the variance and suggesting the final 17 items for
the PCC [6]. The overall Cronbach’s alpha coefficients for the 17-item instrument was 0.92,
and for the sub-scales, 0.80–0.85. Concurrent validity was assessed using the single item on
patient-centred care performance using VAS (0–100), with Pearson’s correlation coefficient
of 0.60 (p < 0.001).

2.3. Translation of the Instrument

The PCC with 17 items created by Hwang [6] was used, and the English language
items were used. A standard forward-back translation method [37] was used to translate
the PCC from the English version to the Finnish version by an official translator, whose
work was analysed by two researchers, mainly interested in ensuring nursing terminology
was well matched. Secondly, the translated version was back-translated into English by
another official translator. Thirdly, the back translated version was compared with the
original English language instrument. Finally, all three instrument versions were analysed
at the same time by two experienced researchers. The final Finnish version included
some minor changes of terms (professional terminology and most suitable term from two
suggested) and the deletion of some redundant words. As languages differ from each
other, the semantic, cultural, conceptual equivalence, and linguistic terminology were
ensured [37].

2.4. Data Analysis

Data were analysed statistically using the SPSS for Windows (IBM SPSS, Chicago,
IL, USA) version 22.0/24.0 and lavaan (0.6–7) package from R (version 4.0.2) statistical
software. Firstly, descriptive statistics were calculated which described the two samples and
study variables at the total scale and sum-variable level for the four sub-scales. The sum-
variables were formed based on the theoretical background of the original instrument,
see [6]. Secondly, the internal consistency reliability was examined using the Cronbach’s
alpha coefficients and item analysis in both data sets (criterion ≥ 0.70) [38,39]. Item analysis
included item-to-total correlations (criterion ≥ 0.30) and the percentage of the appropriate
inter-item correlations (criterion 0.30 ≤ r ≤ 0.70). Thirdly, an explorative factor analysis
(EFA) was conducted in the sample of 233 respondents (Dataset I). The Kaiser–Meyer–Olkin
measure of sampling adequacy was 0.895, (acceptable value > 0.5) [40] and Bartlett’s test of
sphericity (<0.001; where a p value less than 0.05 indicates that a factor analysis may be
useful with the data) [41]. These two measures were used to assess the preconditions for
factor analysis. An EFA, with principal axis factoring as the extraction method, and Promax
with Kaiser Normalization for rotation method was computed. Fourthly, a confirmatory
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factor analysis (CFA) with maximum likelihood estimation was used to investigate the
conceptualised four-dimensional structure (KMO = 0.92, Bartlett’s test < 0.001). Several
indices with criteria were used to examine the goodness-of-fit of the model with Dataset 2:
goodness-of-fit index (GFI); adjusted goodness-of-fit index (AGFI); Tucker–Lewis index
(TLI) and the comparative fit index (CFI) (criterion >0.90 threshold for all mentioned
fit indices [42,43], root mean square error of approximation (RMSEA <0.08) [42], and
standardized root mean square residual (SRMR <0.08) [42]. Fifthly, to examine whether
the PCC sub-scales measure distinct dimensions, inter-scale correlations between the PCC
sub-scales were analysed. Finally, analysis of the sensitivity of the PCC was assessed
comparing the PCC total and sub-scale scores within the two different facilities (contrasting
groups), university hospital care (n = 233) and primary health care (n = 201) in Dataset
2 (n = 434). The distributions were non-normal and therefore, the Mann–Whitney U-test
was used.

2.5. Ethical Considerations

Permissions for data collection were obtained from the participating organisations
according to their specific ethical procedures. The studies using Dataset 1 and Dataset
2 were approved by the Ethics Committee of the University (34/2016/6 June 2016 and
4/2016/15 February 2016 respectively). Permission to use the PCC instrument was granted
by the developer Jee-In Hwang (email) and Elsevier (reprint of the items). The respondents
gave their voluntary informed consent for the studies by completing the questionnaires
sent to them and posting them to the researcher, after having all information about the
study in an introductory letter. Respondents were informed that they could withdraw from
the study at any time.

3. Results
3.1. Descriptive Statistics on the Patient-Centred Care Competency (PCC) and Sub-Scales

In total, patient-centred care competence in Dataset I was rated in the ‘good’, level
4.04 (SD 0.46) and was higher compared to Dataset 2 (3.90, SD 0.42). At the sub-scale
level (dataset 2 in parenthesis), competence providing for patient comfort was evaluated
the highest in both data sets 4.31, SD 0.56 (4.13, SD 0.55) at the ‘good’ level. Competence
in respecting patients’ perspectives 4.12 SD 0.49 (3.99, SD 0.42) and advocating for pa-
tients 4.03 SD 0.56 (3.84, SD 0.56) was also rated ‘good’. Competence promoting patient
involvement in care processes was assessed the lowest at 3.78 SD 0.56 (3.70, SD 0.49).

3.2. Psychometric Properties of the PCC
3.2.1. Internal Consistency Reliability

The internal consistency measured using Cronbach’s alpha coefficients (Dataset 2 in
parenthesis) was α = 0.93 (0.91) for the total scale and ranged from α = 0.78 (0.74) to α = 0.85
(0.83) for the sub-scales (Table 1). Item analysis (Dataset I) provided some evidence about
the internal consistency of the items within the total scale and its four sub-scales. All items
were closely tied to its construct as all item-to-total correlations reached an acceptable level
(≥0.40). Correlations between the items in the given sub-scale (inter-item correlations)
were acceptable in three sub-scales (PCC2–4), as was 87% of the inter-item correlations
within the PCC total and the sub-scale PCC1 (Table 1).
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Table 1. Descriptive statistics of the Patient-centred Care Competency (PCC) total and sub-scales, Cronbach’s alpha and
item analysis.

Scale n of
Items

n Mean (SD) α *
Item-to Total r Average Inter-Item

r

Range
(% Criteria) §

(Range),
% Criteria #

Dataset 1

PCC total 17 223 4.04 (0.46) 0.93 0.518–0.704 (100) 0.437 (0.035–0.70)
87%

Respecting patients’ perspectives 6 223 4.13 (0.49) 0.84 0.444–0.681 (100%) 0.472 (0.243–0.637)
87%

Promoting patient involvement in care processes 5 223 3.78 (0.56) 0.85 0.571–0.705 (100%) 0.531 (0.414–0.628)
100%

Providing for patient comfort 3 223 4.31 (0.56) 0.85 0.686–0.743 (100%) 0.655 (0.619–0.700)
100%

Advocating for patients 3 223 4.03 (0.56) 0.78 0.552–0.679 (100%) 0.537 (0.456–0.613)
100%

Dataset 2 Inter-item range (5)
#

PCC total 17 434 3.90 (0.42) 0.91 0.51–0.64 (100%) 0.28–0.54 (92%)
Respecting patients’ perspectives 6 434 3.99 (0.44) 0.82 0.52–0.67 (100%) 0.31–0.60 (100%)
Promoting patient involvement in care processes 5 434 3.70 (0.49) 0.77 0.50–0.58 (100%) 0.31–0.48 (100%)
Providing for patient comfort 3 433 4.13 (0.55) 0.83 0.60–0.74 (100%) 0.55–0.69 (100%)
Advocating for patients 3 431 3.84 (0.56) 0.74 0.52–0.61 (100%) 0.43–0.55 (100%)

* α Cronbach’s alpha coefficient. § item to total correlation r > 0.3. # inter item correlation 0.30 < r < 0.70.

3.2.2. Construct Validity

Firstly, the exploratory factor analysis of Dataset I suggested a three-factor solution
based on scree plot and eigen values (criterion eigen value ≥ 1). The Pattern matrix showed
a clear structure for three sub-scales (Factors 3, 2 and 1) which explained 57.7% of the
variance. However, the fourth sub-scale was not independent as the items loaded on the
first sub-scale (Factor 1, item 15) and the third sub-scale (Factor 3, item 16 and item 17).
A four-factor model was also examined, with a 61.2% explained variance, and an eigen
value range of 8.04–0.87, and a last factor with an eigen value of less than 1.0. (Table 2).

Table 2. Exploratory factor analysis (EFA) Pattern matrix, Dataset I (n = 223), items of competence in the PCC.

Item Respecting Patients’ Perspectives Communality Factor 1 Factor 2 Factor 3

Item 1 Value seeing health-care situations through
patients’ eyes 0.587 −0.002 0.160 0.604

Item 2
Elicit patient values, preferences and needs as
part of clinical interview, implementation of

care plan, and evaluation of care
0.617 −0.167 0.421 0.509

Item 3
Integrate understanding of multiple

dimensions of patient-centred care such as
patient and family preferences

0.633 −0.102 0.320 0.555

Item 4 Communicate patient values, preferences and
need to other health-care team members 0.603 −0.144 0.142 0.686

Item 5
Provide patient-centred care with sensitivity

and respect for the diversity of human
experience

0.640 0.210 −0.334 0.902

Item 6 Support patient-centred care for individuals
and groups whose values differ from own 0.483 0.276 0.003 0.389

Promoting Patient Involvement in Care
Processes

Item 7 Examine barriers to active involvement of
patients in the care processes 0.593 −0.002 0.430 0.386

Item 8 Assess level of patient’s decisional conflict and
provide access to resources 0.611 0.060 0.641 0.159

Item 9 Describe strategies to empower patients or
families in all aspects of care process 0.623 −0.156 0.897 −0.017
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Table 2. Cont.

Item Respecting Patients’ Perspectives Communality Factor 1 Factor 2 Factor 3

Item 10
Engage patients or designated surrogates in

active partnerships that promote health, safety
and well-being, and self-care management

0.578 0.221 0.775 −0.195

Item 11 Respect patient preferences for degree of active
engagement in care process 0.574 0.281 0.310 0.231

Providing for Patient Comfort

Item 12 Assess presence and extent of pain and
suffering 0.631 0.855 −0.042 −0.061

Item 13 Assess levels of physical and emotional comfort 0.627 0.914 −0.157 −0.003

Item 14 Elicit expectations of patient and family for
relief pain, discomfort and suffering 0.698 0.709 0.230 −0.062

Advocate for Patients
Item 15 Facilitate informed patient consent for care 0.659 0.505 0.165 0.201

Item 16 Communicate care provided and needed at
each transition in care 0.608 0.303 0.108 0.424

Item 17 Participate in building consensus or resolving
conflict in the context of patient care 0.533 0.231 0.191 0.398

Eigen value 8.041 1.924 0.996
% of explanation 44.8 9.3 3.6

Cumulative % of explanation 44.8 54.057 57.7

Extraction Method: principal axis factoring; Rotation method: Promax with Kaiser normalization. Bold: representing original structure.
Items reprinted from Nursing Outlook 55(1), Cronenwett et al. Quality and safety education for nurses 122–131, Table 1. Copyright (2007),
with permission from Elsevier.

Secondly, a Confirmatory Factor Analysis was conducted using the Dataset 2 (n = 421
valid cases). The Chi-square test did not show a model fit (χ2 = 283.70, df = 113, p < 0.01)
possibly due to the large sample size. Other goodness-of-fit indices were as follows: CFI
0.93, TLI 0.92, GFI 0.99 and adjusted AGFI 0.99, all at an acceptable level (criterion >0.90).
The RMSEA was 0.065 (criterion <0.08) and the SRMR of 0.045 (criterion <0.08) was also a
good fit to the model. The Item loadings ranged were: PCC1 (0.584–0.729), PCC2 (0.612–
0.681), PCC3 (0.726–0.824) and PCC4 (0.699–0.707), all of which were acceptable (criterion
>0.40) (Figure 1).

Figure 1. Construct validity of the Patient-centred Care (PCC) instrument based on confirmatory
factor analysis (CFA) and inter-scale correlations PCC1–PCC4. q refers to items, numbers refer to
factor loadings within each sub-scale. Model fit statistics: comparative fit index (CFI) 0.93, Tucker–
Lewis index (TLI) 0.92, goodness-of-fit index (GFI) 0.99, adjusted goodness-of-fit index (AGFI) 0.99,
root mean square error of approximation (RMSEA) 0.065, standardized root mean square residual
(SRMR) 0.045.
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The average variance extracted (AVE), the amount of variance captured by a construct
in relation to the amount of variance due to measurement error) [44] was 0.44 (PCC1), 0.41
(PCC2), 0.49 (PCC3) and 0.47 (PCC4) implying that the discriminant validity may not be
ideal but includes variance based on measurement bias. However, the factor loadings were
as follows, PCC1 (0.584–0.729, composite reliability (CR) 0.82), PCC2 (0.612–0.681, CR 0.77),
PCC3 (0.726–0.824, CR 0.83) and PCC4 (0.699–0.707, 0.82), some being lower than 0.70.

3.2.3. Inter Scale Correlations

The correlations between the PCC sub-scales ranged from 0.57 to 0.88 showing the
scales are related to each other and to the latent variable, PSS (Figure 1).

3.3. Sensitivity to Context/Contrasting Groups

The competence assessments by nurses working in specialised hospital care and those
working in primary health care were not statistically significantly different in the total scale
or any of the sub-scales (total PCC, Mann–Whitney U =20,804, p = 0.659), PCC1 (U = 22,484,
p = 0.628), PCC2 (U = 21,763, p = 0.519), PCC3 (U = 23,620, p = 0.745) or PCC4 (U = 20,110,
p = 0.980).

4. Discussion

Two datasets (1 and 2) were used to validate the PCC instrument in the Finnish
healthcare context. The psychometric properties computed suggest acceptable reliability,
content and construct validity and sensitivity. The PCC was developed and tested in the
hospital environment in Korea by Hwang [6] to measure patient-centred care competency,
and the findings in this current study are similar to those of Hwang [6]. The purpose of
the PCC instrument is clearly defined, has meaningful content in the Finnish context and
has acceptable internal consistency, face validity and construct validity [45]. These results
demonstrate that the instrument is a useful measure of patient-centred care competency. In
the Finnish studies the nurses assessed their overall patient-centred care competency higher
4.04 (Dataset I), 3.90 (Dataset 2) compared to the Korean studies, 3.58 [6] and 3.61 [46]
respectively. The sub-scale “providing for patient comfort” was assessed the highest and
the sub-scale “promoting patient involvement” was assessed the lowest in all four studies,
increasing the inter-rater reliability of the instrument.

This current study also shows that the instrument is suitable for use in different health
care environments, for example, home care and long-term care units (Dataset 2) as the
findings are comparable between Dataset I and Dataset 2. However, because the data from
home care and long-term care units, Dataset 2, is limited, and the staffing profiles differ
from those in hospital environments, more research is needed to be more certain of this.

The sub-scales contain items related to general patient relations, patient involvement,
safety, and teamwork [6,46] which are shared goals of all health care workers, for example
clinicians and practical nurses. Therefore, it can be argued that although the instrument
was originally developed for use in nursing studies, it could be used, with minor adapta-
tions, to measure the patient-centred care competency of other healthcare workers such as
physiotherapists and public health nurses.

Translating instruments for nursing studies is necessary [47] for researchers to have
access to the many valid and reliable instruments available [37]. The standard forward-back
translation method [37] for the Finnish version of the PCC achieved equivalence [47] with
the original English and also Korean version. The Likert-type response options of the PCC
are sensitive, and the instrument is comprehensible to the healthcare respondents as it suits
their demographic and educational backgrounds [48]. The PCC is easy to complete taking
a short time only, making it a useful research tool [48]. However, more research is needed
to further validate the instrument, for example in diverse healthcare environments and
among different professionals working in health care.

Patient-centred care competence is a multidimensional concept which can be defined
and measured from different perspectives and multiple ways. This study provides more
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information about the validation of one instrument, the PCC instrument [6], used for
measuring nurses’ patient-centred care competence. The results of this study suggest that
the PCC instrument is a valid, reliable, and sensitive instrument that could be used to
measure Finnish nurses’ patient-centred care competence and may be adapted to measure
the patient-centred competence of other health care workers. Cowan et al. [24] suggests
that the self-assessed instrument oversimplifies a complex process, applying also to PCC.
However, this instrument provides important information about nurses’ own views of their
patient-centred care competence. Combining this information with other measurements, for
example, peer, co-workers’ and patients’ perspectives, can provide a more comprehensive
understanding of patient-centred care competence in the workplace.

Methodological Considerations, Validity and Limitations

Some of the methodological considerations of the study, relate to data collection,
sample size and instrumentation, and warrant further discussion. The data in this study
were taken from two independent studies, using same instrument, the PCC [6]. Due to
the secondary nature of the data, it was not possible to increase the sample size. However,
the recommended sample size for a study like this, is at least five respondents per item
in cross-sectional survey studies [38,39] which was realized in both studies. The PCC
was translated to Finnish following the recommended forward-back translation process
and semantic and linguistic equivalence were confirmed. As the PCC is a self-assessment
instrument, the results may be affected by social desirability bias [49], as the participants
may have evaluated their competence higher than in reality. This is to be expected as patient-
centeredness in care, strongly rooted in the value-based healthcare, and often discussed
in policy and strategic documents is a pillar of professional nurse education. There is
no method available to evaluate competence in such value-laden activities, including the
knowledge, skills, and attitudes objectively [21,24]. The PCC items self-assess knowledge,
skills, and attitudes of the practicing nurse. The next step could be the development of
a more objective assessment method. However, it might be very challenging objectively
to measure all the aforementioned dimensions of competence. This may possibly lead
to behavioural level assessment. It has been criticized that the competence of healthcare
professionals is multidimensional, demanding several assessment methods.

Cronbach’s alpha coefficients, indicating the level of internal consistency homogeneity
of the total scale, in both datasets were (0.91–0.93). This high value suggests some scale
items have similar meaning, requiring item deletion. However, the Cronbach’s alpha
coefficients are lower and more acceptable at the sub-scale level in both datasets (0.78–0.85
and 0.74–0.83). The correlation coefficients (also in the CFA) between the factors, especially
between PCC4 and the other factors PCC1, PCC2 and PCC3, are high, suggesting there
may be some overlap within the scales. The chi-square statistics did not show a model fit
with a p value less than 0.05. However, this statistic is known to be sensitive to sample
size [50] and is, therefore, insufficient in this study for the assessment of goodness-of-fit.
The other goodness-of-fit indices were all acceptable.

The average variance extracted (AVE 0.41–0.49 within the sub-scales) implied that the
discriminant validity may not be ideal and includes variance based on measurement bias.
The factor loadings were mostly acceptable PCC1 (0.584–0.729), composite reliability CR
0.82), PCC2 (0.612–0.681, CR 0.77), PCC3 (0.726–0.824, CR 0.83) and PCC4 (0.699–0.707, 0.82).
The criteria given (0.5 > AVE > 0.4) [44] if the composite reliability CR >0.6, is acceptable
(here all CR > 0.7), but may suggest revision for the total scale, by deleting some possibly
redundant items. The PCC scale could benefit from a Rasch analysis which would further
analyse item-level reliability and provide information about how participants response
patterns relate to the difficulty of the items. For the known-group validity testing, the
findings regarding the total scale or its sub-scales indicate that competence was assessed in
the hospital care context and in primary health care context in similar ways, even though
there was a variety of service provision.
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5. Conclusions

Patient-centred care has a central role in healthcare worldwide [30,31] and has been
found to improve health literacy and patient engagement, be effective and cost-effective [31]
and can be used as an important indicator of care quality [2,13] and patient safety [6].
In nursing, patient-centred care competence has been identified as a core competency
for nurses [7,32] and is needed to guide the development of care. The PCC instrument
measures nurses’ patient-centred care competence in terms of knowledge, skills, and
attitudes through self-assessment. In this current study, the PCC was validated in the
Finnish healthcare system by registered nurses using self-assessment. The PCC has proven
reliability, construct validity and sensitivity for the measurement of non-contextual, specific
competence. Further research into the analysis of item-level discrimination with, for
example, Rasch modelling, will identify any overlapping items and person fit in evaluations,
including the identification of nurse-related characteristics. The results of this study showed
there is some room for improvement in the promotion of patient involvement in their care.
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Abstract: There is a need to increase older adults’ access and adherence to falls prevention strategies.
This study aims to explore older adults’ perceived barriers to participation in a fall prevention
strategy. A qualitative descriptive approach was used. Semi-structured interviews were conducted
with 18 older adult users of a Day Care Unit from a Private Institution of Social Solidarity in the
region of Lisbon and Tagus Valley in Portugal. The recruitment was made in September 2019. The
interviews were recorded transcribed verbatim and analysed thematically using the method of
constant comparisons. The barriers to participation in a fall prevention strategy are healthcare system
gaps, social context, economic context, health status, psychological capability, and lack of knowledge
to demystify myths and misconceptions about falls. There are different barriers to participate in a fall
prevention strategy. It is urgent to eliminate or reduce the effect of these barriers to increase older
adults’ participation in fall prevention strategies.

Keywords: accidental falls; fall prevention; older adults; barriers; patient compliance

1. Introduction

Every year, one out of three older adults falls. It is estimated that each year, more than
640,000 people die as a result of falls [1]. Falls are the second leading cause of non-fatal
and fatal injuries among older adults [2–4]. Older adults with a high risk of falls are in the
high-risk group for fall injury [5] and fall-related death [6]. Fall related injury can range
from minor trauma to severe injuries requiring hospitalization. The most common severe
injuries include fractured bones and soft tissue injuries [7,8].

Preventing falls and fall-related injuries is challenging because of its multifactorial
nature [9]. Several studies have identified more than 400 potential risk factors for falling [10].
Results from numerous researches have suggested that multidimensional falls prevention
strategies can be effective in reducing the number of falls [11–13]. Furthermore, several
guidelines have been developed to summarise the best evidence and guide healthcare
professionals in their clinical practice [14,15]. Despite these facts, many fallers do not seek
any type of help to prevent further falls [16], as well as many older adults, do not engage
in fall prevention strategies even after referrals are made [17].

To improve access and adherence to falls prevention strategies, health care policy-
makers and health administrators should contemplate older adults’ perspectives when
developing these strategies [18]. Little is known about the barriers to engage in a fall
prevention strategy in the Portuguese population, therefore this research seeks to fill this
evidence gap by exploring barriers to participation in a fall prevention strategy from the
perspective of Portuguese older adults with a high risk of falling. By seeking this evidence
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we can provide insight into developing a more effective fall prevention strategy and take
measures to minimise those obstacles and therefore increasing enrolment and participation.

2. Methods
2.1. Study Design

A qualitative descriptive study was conducted using semi-structured interviews,
which enabled an in-depth exploration of older adults’ perceived barriers to participation
in a fall prevention strategy. To ensure quality in the research report we followed the
con-solidated criteria for reporting qualitative research (COREQ) [19].

2.2. Setting

The study setting was a Day Care Unit from a Private Institution of Social Solidarity
in the region of Lisbon and Vale do Tejo in Portugal that caters to a population of over
80,000 people.

2.3. Sampling and Recruitment

The study population consists of older adults who are users of the Day Care Unit. The
sampling method selection was non-probabilistic by convenience. The inclusion criteria
included: (1) have a high risk of falling; (2) have participated in a falls prevention strategy.

Researchers used the fall risk test developed by VeiligheidNL [20] to screen older
adults. The test contains three simple questions: ‘Did you fall during the past twelve
months?’, ‘Do you experience problems with movement and balance?’, and ‘Are you afraid
of falling?’ When participants answer “yes” to the first question or two of the overall
questions, they are considered at high risk of falling.

The recruitment was made in September 2019. Eligible participants were invited by
telephone to participate in the interviews. All older adults available at the time of data
collection that met the inclusion criteria were included in the study.

2.4. Participants

Of the 26 older adults who agreed to participate in the study, 8 were excluded based
on not meeting the inclusion criteria. We conducted 18 interviews, the participants were
mostly male (61.1%). The mean age of participants was 76.2 (range 69–83 years) and the
standard deviation was 4.16215 years.

2.5. Data Collection

The interviews were conducted by the first author at the Day Care Unit facilities and
lasted approximately 20 min. All interviews were audiotaped, transcribed verbatim into
written data, anonymised, and analysed.

The semi-structured interview guide was developed based on data gathered from
previous studies and with contributions from experts. Examples of questions used in
the guide are: ‘Were there any factors that limit you to participate in a falls prevention
program?’ ‘Tell me about a particular example of a barrier to undertake a falls prevention
program?’ ‘What do you think could difficult people to participate in a falls prevention
program?’ ‘Do you have any suggestions for how services could improve its contributions
for older adults to engage in a falls prevention program?’

2.6. Data Analyses

In the process of analysis, Braun, Clarke, Hayfield, and Terry’s [21] procedures were
followed. Researchers listened to the audio records to obtain an overall sense and then
transcribed verbatim into written data. The data was separated into meaning units, based
on similarity. Meaning unit codes were developed based on participants’ own words.
Initially, the transcribed verbatim was reviewed independently by two study team members
and manually coded using inductive content analysis to identify common themes. To
ensure credibility, the researchers discussed and compared the emergent themes and
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categories. Afterward, the other study team member reviewed the participant quotes and
matched each quote to one of the identified themes.

2.7. Ethics and Procedures

Before conducting the study, a research protocol was analysed and approved by the
Institutional Review Board. Prior to the interviews, all participants sign a written informed
consent to record, anonymously report and publish the research data.

3. Results

Six themes emerged from the analysis of focus group data. These themes included
several categories as showed in Table 1, and examples are provided in the following section.

Table 1. Barriers to undertaking a fall prevention strategy.

Themes Categories Participants
(N = 18)

Healthcare system gaps Access shortage 12
Lack of personalised interventions 7

Social context
Stigma associated with fall 8

Social awkwardness 7
Economic context Financial capacity 12

Health status
Lack of physical fitness 7

Impaired mobility 5
Psychological capability Fear of falling and injuries 9

Lack of knowledge Falls perceived as inevitable and not preventable 4
Underestimation of risk 4

3.1. Healthcare System Gaps
3.1.1. Access Shortage

Participants highlighted a shortage of program offers. Hence, they were unable to
engage in a fall prevention program.

‘There are not many offers of these types of programs. While I was in the hospital,
I participated in an exercise program to prevent falls, but after discharged I
questioned everyone and nobody was able to refer me to a community-based
program. There is a real shortage.’ (P11)

3.1.2. Lack of Personalised Interventions

In addition to the offer shortage, participants reported that the ones they attended
lack personalised interventions. They felt that to solve their problem, they should have
been targets of tailored programs. Program participants had different problems, so they
should receive interventions personalised to their different needs.

‘There’s no personalised intervention. There were around ten or twelve people
in a room doing the same thing. My problem was not the same as the others, so
how does the same intervention solve different problems.’ (P3)

3.2. Social Context
3.2.1. Stigma Associated with Fall

Participants described stigma as a barrier to engage in a fall prevention strategy
because they associate falls with the need to receive institutional care. They fear that by par-
ticipating in a falls prevention strategy, their families might assume they lack the physical
capacity to take care of themselves and therefore institutionalize them to nursing homes.

‘It is unlikely for me to assume the need to undertake a fall prevention program
because as soon as they feel that I lack capabilities to take care of me, they will
search for a nursing home.’ (P4)
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3.2.2. Social Awkwardness

The group environment made participants state social awkwardness as they felt
uncomfortable and unease in a group-based exercise program.

‘At this age, it isn’t normal for us to do training exercises in a gym. You look
around and realise everybody feels uncomfortable. Life is full of awkward and
uncomfortable situations. We can avoid them. You have a lot of say-so in how
you feel as you grow older.’ (P8)

3.3. Economic Context
Financial Capacity

Participants referred that their financial capacity is a major barrier to undertaking a
falls prevention strategy. Even considering the offer of free programs, in some cases, the
costs associated with travel in itself harm their family budget.

‘Even if there was a greater offer of fall prevention programs, they are not free
and you have to add travel costs. As you grow older, the money you spend on
our health increases a lot.’ (P10)

3.4. Health Status
3.4.1. Lack of Physical Fitness

Participants reported their experience of facing physical challenges. They consider
that despite thinking that they were able to perform the physical component of the fall
prevention program, they lacked physical fitness.

‘It was a bit more than I could manage. I thought I was capable to perform the
exercises without any problems, but the reality was different. I felt short of breath
and tired. I went there once and gave up.’ (P7)

3.4.2. Impaired Mobility

Besides their lack of physical fitness, participants also reported their inability to face
physical challenges due to impaired mobility. This impairment has an impact not only on
the ability to perform exercises but also on the ability to travel from home to the facilities
where the training program takes place.

‘There were several problems. First, my impaired mobility has a tremendous
impact on my ability to travel to the clinic. Then I was unable to do more than
half of the exercise because of my mobility.’ (P2)

3.5. Psychological Capability
Fear of Falling and Injuries

Participants referred to the fear of falling and injuries as a barrier. They stated that
after several falls, even if they did not sustain any injuries, they become afraid of falling
and this leads them to feel more and more limited in terms of their autonomy and physical
independence.

‘Who wants to participate in any exercise program if they have to leave their
house and risk falling again. It’s a big problem because you fall, and fall again
and then you became afraid. Fear sets in and you don’t want to do any daily
activities.’ (P12)

3.6. Lack of Knowledge
3.6.1. Falls Perceived as Inevitable and Not Preventable

Participants referred that their lack of knowledge about falls led them to think that this
was an issue that only affected frail older adults and that falls are accidental and, therefore,
inevitable and not preventable.
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‘There is a belief that falls only happen to frail older adults. I thought they were
an inevitable event associated with ageing. It wasn’t just me who thought that.
My sons also thought the same. Lack of knowledge leads to these common
misconceptions.’ (P12)

3.6.2. Underestimation of Risk

Participants reported that some older adults refused to admit that they are at risk of
falling and thus underestimate the consequences of certain behaviours to increase the risk
of fall.

‘Sometimes people do not want to admit their weakness and they are careless,
underestimate the consequences of their behaviours and then fall and sustain
injuries.’ (P1)

4. Discussion

Understanding the barriers to undertaking a falls prevention strategy may influence
the guideline to change the process of selecting and more appropriately target the person
at risk of falling.

It is well known from information gathered in other researches that before choosing
the program interventions, decision-makers need to understand the target group, setting,
and barriers to change [18].

This research found that access shortage and lack of personalised interventions are
healthcare system gaps that could act as barriers for older adults to undertake a falls
prevention strategy. Participants described difficulties with accessing any type of fall
prevention programs due to access shortage. Older adults require opportunities within
their environment to attend these types of programs. There must be a variety of offers so
that the person can choose a program that best suits one’s personhood [22].

It seems clear, that for the successful implementation of a fall prevention strategy in
community settings, it requires an approach involving a greater program offers. Given the
limited resources in Portugal, it is likely that potential users will become unmotivated after
realising that the resources are scarce and scattered.

A theme articulated amongst participants was the lack of personalised interventions.
The identification of this barrier may reflect the value attributed by participants in main-
taining their personhood and usual routines. Further, previous studies have shown that
older adults may value the affective characteristics of care as much as achieving better
health outcomes [23]. It has been known for a long time that intervention strategies should
be tailored to the cultural and socioeconomic context. There are no strategies that have
universal applicability [24]. There is a growing body of evidence demonstrating that
personalised interventions should be applied to each person to achieve positive clinical
outcomes and increase their satisfaction [25]. This type of care can be the path to include
the person at the centre of care and improve older adults’ adherence to falls prevention
strategies. Despite this acknowledgment, reports from participants revealed that in the
programs they engaged in, this did not happen.

Another barrier highlighted in this study is the social context, namely the stigma asso-
ciated with falls and social awkwardness. According to participants, older adults perceived
falling as a stigma as they related falls with declining capabilities and loss of independence
and consequently with the need to be admitted in a residential or nursing home. Many
older adults feel embarrassed and stigmatised about their falls, and consequently choose
not to show their weakness [26].

Similar findings have been identified among older adults in Eastern Culture. In older
Chinese people, there was a refusal to use walking aids as they perceived them as a bad
omen and carried stigma [27].

It is necessary to remove the stigma associated with falling so that older adults can get
the help they need to promote healthy and active aging. Therefore, fall prevention strategies
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should convey the message of positive health and social benefits, such as improving muscle
strength and body balance rather than focusing on reducing falls [28].

Participation in group programs can lead to social benefits and often act as an enabler
for continued participation, although the transition to new groups could be challenging [29].
In this study, the participants considered the group environment as socially awkward
because they felt out of place in that environment. This barrier can be linked closely to an
individual’s preference as in other researches the group environment was appointed either
as an enabler or a barrier to continuing with a fall prevention program [29].

Another identified barrier is the economic context. This barrier has a crucial pre-
ponderance for older adults’ participation in falls prevention strategies, because if they
do not have the financial capacity to support their daily expenses, they will not consider
undertaking any other activities. Other studies also identified the financial situation as a
barrier to participate in a fall prevention strategy [30,31]. However, there seems to be a
consensus in the literature that the cost associated with intervention may not be perceived
as a barrier, as long as the cost is fair and reasonable enough [26].

Regarding the health status, participants reported their experience of facing physical
challenges. Other researchers also identified the lack of physical fitness and impaired
mobility as major barriers to undertake a falls prevention strategy [32,33]. In addition, they
identified that previous habits and perceived value of physical activity can be an important
factor to older adults’ participation in exercise programs [32].

To undertake a falls prevention strategy participants must change their behaviour in
the same manner as a sedentary person needs to be supported and encouraged to take an
exercise program [34]. Physical training must be a progressive and adaptive process to
allow the body to adapt to the stress of exercise with greater fitness [33]. Apparently, in the
programs attended by participants, the exercise routines were not tailored to their needs and
health status, and, therefore, they were not able to perform well. As mentioned previously,
fall prevention strategies must be tailored to the context and the participants in order to
increase their adherence. Furthermore, fall prevention programs must be multidimensional,
combining a wide range of specific interventions that go beyond physical exercise [18,33].

The fear of falling was perceived as a barrier that leads older adults to feel physically
limited and consequently have to protect themselves against dangers, by delegating their
care to others, and ultimately denying their own autonomy and physical independence.
In other researches, older adults with previous falls were more prone to undertake a falls
prevention strategy, and those who were afraid of falling were four times more likely to
enrol in these types of strategies [18].

The underestimation of risk and falls being perceived as inevitable and not preventable
are lined up with the conviction that falls are part of ageing. These findings may suggest
that falls prevention strategy are not effective and emphasise the vital need that older
adults have to acquire more knowledge to demystify myths and misconceptions about falls.
Educational or awareness strategies must be part of a multidimensional falls preventions
strategy to counteract the common misconception that falls are simply an issue for older
and frail adults as a result of accidents and, therefore, not preventable [18,33].

Limitations and Trustworthiness

Researchers carried out 18 interviews, which is considered sufficient for data saturation
to occur. Data were collected by semi-structured interview during which participants
described their experiences. The overall results illuminate variations in older adults’
perspectives on barriers to undertake a falls prevention strategy.

In this study, participants’ mental and physical status were not assessed. This is
a limitation as active depression and sever physical illness could potentially influence
the participants’ answers. Additionally, similar to previous studies that depend on data
collected from interviews, actual reports may diverge from what participants revealed due
to biases such as lack of confidence in guaranteeing anonymity or protection of identity,
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values, or beliefs. We collected data from the reports of various participants to reduce
this bias.

The study’s trustworthiness was confirmed through credibility, transferability, de-
pendability, and confirmability as described by Nowell, Norris, White, and Moules [35].
To increase credibility researchers debated each phase of analysis. Disagreements were
solved by discussion until achieving consensus. To ensure its transferability, the researchers
provide descriptions with appropriate quotations so that those who seek to transfer the
findings to different sittings can judge transferability. To achieve dependability, researchers
detailed every phase of the decision-making process so that others can follow the research.
To ensure confirmability, external observers search for inconsistencies by comparing the
similarity of their perceptions with the ones from the researchers.

5. Conclusions

In conclusion, this research has shown that older adults identify different key barriers
to engage in a fall prevention strategy. According to participants’ narratives, we identified
six categories of barriers, namely healthcare system gaps, social context, economic context,
health status, psychological capability, and lack of knowledge.

From our point of view, some barriers need urgently to be addressed for older adults
to participate in a falls prevention strategy. The healthcare system gaps and social context
are major barriers that highlight the critical need to develop and disseminate fall prevention
strategies through public and private partnerships and social marketing.

These programs should be structured based on personalised interventions for each
person, as scientific evidence shows that tailored interventions can lead to positive clinical
outcomes and increase personal satisfaction.

Another barrier and perhaps the most important is the economic context because
if the person does not have the financial capacity to support the fees to carry out the
program, they will certainly not engage in these activities. Falls prevention strategies
must be low cost because falls are a public health problem, with impact on economic
costs for healthcare systems worldwide, so prevention must be a priority. Thus, fall
prevention strategies should have a minimal cost for users and ultimately be supported by
the healthcare systems.

Further research is needed to better understand the relationships and impact of these
barriers, also it would be valuable to study which barriers are the drives of success to
participation in a falls prevention strategy.
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Abstract: Music therapy (MT) is considered one of the complementary strategies to pharmacological
treatment for behavioral and psychological symptoms (BPSD) of dementia. However, studies
adopting MT protocols tailored for institutionalized people with dementia are limited and their
usefulness for supporting caregivers is under investigated to date. Our study aimed at evaluating the
effects of an MT intervention according to Gerdner and colleagues’ protocol in a sample of 60 elderly
people with moderate-to-severe dementia of the Auxologico Institute (Milan, Italy) and associated
caregivers, randomly assigned to an Experimental Group (EG) (n = 30) undergoing 30 min of MT
two times a week for 8 weeks and to a Control Group (n = 30) (CG) receiving standard care. Before
and after the intervention, residents-associated caregivers were administered the Caregiver Burden
Inventory (CBI) and the Neuropsychiatric Inventory (NPI). Depression and worry were also assessed
in caregivers prior to the intervention, by the Beck Depression Inventory-II and the Penn State Worry
Questionnaire, respectively. A mixed model ANCOVA revealed a Time*Group effect (p = 0.006) with
regard to CBI decreasing after the intervention for the EG and Time*Group effects (p = 0.001) with
regard to NPI_frequencyXseverity and NPI_distress, with a greater effect for the EG than the CG.
Implications for MT protocols implementations are discussed.

Keywords: music therapy; dementia; caregiver; RCT

1. Introduction

Behavioral and psychological symptoms of dementia (BPSD) refer to the spectrum
of non-cognitive and non-neurological features significantly impacting on prognosis and
patient management and constitute a major component of the disease, irrespective of its
subtypes [1]. As dementia is a progressive disease, BPSD worsen over time, requiring
higher support and increased sanitary and care costs [2]. The BPSD improve caregivers’
burden and distress [3] and are related to an increased level of dependence according to
the progression of the disease [4]. Indeed, many studies have focused on the stressors asso-
ciated with caregivers’ support. Remarkably, caregivers’ coping strategies and personality
factors seem to play a critical role towards controlling BPSD [5]. Further, BPSD increasing
causes higher caregiver distress [3].

It has been estimated that the prevalence of BPSD in people with dementia living
in institutional settings is approximately 91–96% [1] and the majority of patients mainly
present with an outcome of neuropsychiatric symptoms such as depression, apathy, irri-
tability, anxiety, euphoria, hallucination and disinhibition [6]. One of the most extensively
used instruments to assess BPSD is the Neuropsychiatric Inventory (NPI) [7]. Validity
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and reliability of the NPI have been established in different languages; it can evaluate
12 symptoms based on a caregiver’s interview about patient (i.e., delusions, hallucinations,
agitation, depression, anxiety, apathy, irritability, euphoria, disinhibition, aberrant motor
behavior, night-time behavior disturbances, and eating behavior abnormalities) covering
a wide range of symptoms associated with progressive dementia states. Treatment of
BPSD currently represents a relevant therapeutic challenge for patients with moderate-to-
severe dementia because of their difficulty in explaining feeling and emotions and agitation
reported in the course of the disease [8]. Particularly, people with moderate-to-severe
dementia are at higher risk of developing aggression [9], in terms of violent behavior and
physically/verbally inappropriate responses to environmental stimuli [10].

Pharmacological treatment usually constitutes the primary approach to excessive
behaviors but adverse effects of medication (e.g., speech inhibition, diminished language
skills, altered gait and falls, and even a more severe cognitive deterioration) may occur
in the treatment course [11], with negative consequences on patients’ global status. Non-
specific experiences such as music listening, touch therapy, and hand massage may be
beneficial for calming neuropsychiatric symptoms presented by patients with moderate-to-
severe dementia [12]. Specifically, Music Therapy (MT) represents a non-pharmacological
complementary strategy to pharmacological treatment for dealing with neuropsychiatric
symptoms of people with dementia [13]. Recent advancements improving personalized
medicine in research, diagnosis and treatment of dementia have sustained a more com-
prehensive approach for patients, with the aim of better finalizing scientific knowledge to
tailored interventions starting from data integration about an individual’s specific pattern
of genetic variability, environment and lifestyle factors [14].

Through non-verbal behavior and sound-music performances, MT allows participants
to convey their emotions and feelings, establish a contact with significant others and modify
their affective status and interpersonal communication, with a positive adaptation to their
social environment. In particular, Gerdner and colleagues’ protocol [15,16] supports the
fact that archaic expressive and relational non-verbal abilities persist across a person’s
life span and may be reactivated by MT as interpersonal modalities of relationship. More
specifically, Gerdner outlined a specific theoretical framework in order to formalize and
refine an individualized music listening for patients with dementia through the “Mid-range
theory of individualized music intervention for agitation” (IMIA) [17]. The first factor on which
IMIA is based concerns the perception of music by the person with dementia. Although
the pathology may drastically reduce the ability to understand and produce language, the
receptive and expressive skills concerning music are generally preserved much longer and
beyond the severity of cognitive decline. For this reason, although the literature has not yet
come to a univocal and solid explanation, we tend to consider music processing as partially
independent from cognitive efficiency [18]. The second factor concerns the ability of music
to elicit memories. As a powerful means of reminiscence, music can produce both pleasant
and unpleasant memories, depending on the type of evoked stimuli, images and sensations
linked to the person’s private experience [19]. In order to avoid the possibility that music
may elicit negative memories, it must be selected (i.e., an “individualized approach”). It has
to be part of the patient’s positive experience and should be based on his/her personal
preferences (for example, popular music at the time of patient’s adulthood, or songs
offered during religious or other services followed, etc.). As specified by Gerdner [16],
the assessment must cover individual songs as well as preferred instruments and genres;
if cognitive impairment affects the ability of the person to select music, it is possible to
interview the caregiver to find this information.

Given these characteristics, such a kind of protocol seems to be promising as a com-
plementary strategy to pharmacological treatment for people with dementia living in
institutional settings. Starting from this assumption, the aim of our study was to evaluate
the effect of an MT intervention adopting Gerdner and colleagues’ protocol in reduc-
ing neuropsychiatric symptoms reported by dementia patients and in ameliorating the
caregiver’s burden.
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2. Materials and Methods
2.1. Participants

A randomized controlled trial (RCT) was conducted at the RSA Monsignor Bicchierai in
the Istituto Auxologico (Milan, Italy). A total of 60 residents and associated caregivers were
randomly assigned to the Experimental Group (EG) (n = 30) and to the Control Group (CG)
(n = 30). The residents underwent a complete psychogeriatric and neurological examination
at the Institute, including the administration of the Mini Mental State Examination (MMSE).
Inclusion criteria to the study for residents encompassed: (i) a diagnosis of dementia,
according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; (ii)
age over 80 years; (iii) an MMSE score < 20, ranging from moderate to severe dementia [20].
The residents were excluded if they report: (i) a severe psychiatric condition; (ii) a hear-
ing impairment; (iii) any other inability that may interfere in attending a 20-minute MT
intervention; (iv) absence of a reliable informant caregiver. No restriction was applied for
residents-associated caregivers. Eligible participants and their caregivers were provided
with a detailed explanation of the study. All the patients signed an informed consent and
for those with a severe cognitive deterioration, the consent was provided by the caregivers
who were reassured of confidentiality and anonymity of the data collected during the study.
Participants could withdraw from the study at any time without any effect on their usual
care at the Facility.

2.2. Clinical Measures and Outcomes

Caregivers were administered the Caregiver Burden Inventory (CBI) [21] by a trained
clinical psychologist dedicated to elderly care in the Facility. In addition, the Beck Depres-
sion Inventory-II [22] and the Penn State Worry Questionnaire [23] were used prior to the
intervention. The caregivers were also interviewed about associated residents’ neuropsy-
chiatric symptoms by the Neuropsychiatric Inventory (NPI) (Cummings et al., 1994) [7]
reporting two main scores (NPI_aXb = frequency for severity; NPI_distress = caregiver’s
distress). The effectiveness of the MT was expected as an improvement in the following
outcome measures after the intervention: CBI total score, NPI_aXb and NPI_distress scores.

2.3. MT Intervention

The residents and associated caregivers were allocated to the EG and the CG using
a predetermined list of randomization, with 1:1 allocation ratio and they were blinded
towards the intervention (Figure 1). All the participants completed the study protocol. In
both cases, caregivers were considered part of the Facility staff signing the Individualized
Care Plan designed by the multidisciplinary group (i.e., geriatrician, nursing coordinator,
educator, social assistant, and clinical psychologist) for each resident and agreed to attend
the Facility activities program during the intervention. While residents and associated
caregivers of the CG followed the usual care provided by the Assisted Healthcare Residence
staff (i.e., educational support and entertainment activities), residents and associated
caregivers of the EG underwent an intervention of music listening strictly respecting
Gerdner and colleagues’ protocol [24], as follows: (1) music selection according to patient’s
preference by caregivers [25]; (2) music material file (i.e., Mp3) preparation for each resident,
as a result of the collaboration between caregiver and psychologist; (3) MT intervention on
residents’ room at the Facility as a quiet and comfortable environment (i.e., 30 min 2 times
a week for 8 weeks, for a total of 16 sessions); (4) information provided to caregivers by the
psychologist on patient’s monitoring during sessions (in case of agitation, music listening
was interrupted).
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2.4. Statistical Analysis

The collected data passed the Shapiro–Wilk test for normality distribution and Levene
test for variances homogeneity. The comparability of the two study groups was first
determined using T-tests for independent samples for continuous variables. Then, changes
between groups after the intervention were compared by a mixed model ANCOVA by
controlling for significant differences that resulted after the T-tests at baseline (Dependent
variables: CBI; NPI_aXb; NPI distress; Factors: Time and Groups, EG vs. CG; Covariates:
BDI; PSWQ). The effect size was calculated by the eta squared.

3. Results
3.1. Descriptive Analysis of the Whole Sample

Age and education of the residents were 89.50(±6.96) and 9.68(±5.20) years, respec-
tively, 41.7% male and 58.3% female, with an MMSE of 9.45 ± 6.66. Age and education
of the caregivers were of 61.7(±7.67) and of 11.5(±7.66) years, respectively. Descriptive
statistics of clinical measures are shown in Table 1.
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Table 1. Clinical measures of the EG and the CG prior and after the intervention.

EG
(n = 30)

CG
(n = 30)

BDI-II 9.23 ± 1.68 6.15 ± 1.12
PSWQ 49.80 ± 12.44 40.10 ± 15.39

CBI (baseline) 27.26 ± 13.37 24.06 ± 10.51
CBI (follow-up) 19.53 ± 10.40 30.53 ± 11.69

NPI_aXb (baseline) 20.46 ± 9.00 22.46 ± 12.96
NPI_aXb (follow-up) 6.70 ± 5.17 18.70 ± 8.65

NPI_distress (baseline) 10.66 ± 6.07 12.96 ± 6.21
NPI_distress (follow-up) 2.46 ± 2.06 10.66 ± 5.31

Data are expressed as mean ± standard deviation; EG: Experimental Groups; CG: Control Group; BDI-II: Beck
Depression Inventory-II; PSWQ: Penn State Worry Questionnaire; CBI: Caregiver Burden Inventory; NPI_aXb:
Neuropsychiatric Inventory_frequency for serverity; NPI_distress: Neuropsychiatric Inventory_distress.

3.2. Comparison of the EG and the CG

The T-tests for independent samples revealed that groups did not differ in terms of CBI
(t(58) = 1.019, p = 0.313), NPI_aXb (t(58) = 1.715, p = 0.490) and NPI_distress (t(58) = 0.025,
p = 0.156) dimensions at baseline. Conversely, significant differences were found in terms
of depression severity (BDI-II) (t(58) = 3.768, p = 0.044), and worry (PSWQ) (t(58) = 0.678,
p = 0.009).

3.3. CBI Results

As shown in Figure 2, a Time*Group effect (λ = 0.872; F(1,56) = 8.038; p = 0.006;
η2 = 0.128) was found with regard to CBI that decreases after the intervention in the EG
while this trend was not shown for the CG.
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3.4. NPI Results

As shown in Figure 3, a Time*Group effect (λ = 0.740; F(1,56) = 20.343, p = 0.001;
η2 = 0.260) was also found with regard to NPI_aXb, with a greater effect for the EG.
Likewise, as shown in Figure 4, a Time*Group effect (λ = 0.779; F(1,56) = 16,165, p = 0.001;
η2 = 0.221) was found with regard to NPI_distress, with a greater effect for the EG.
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4. Discussion

We demonstrated that a structured MT intervention (i.e., 30 min two times a week
for 8 weeks) based on Gerdner and colleagues’ protocol [24] ameliorates caregivers’ bur-
den and reduces neuropsychiatric symptoms reported in assisted elderly residents with
dementia better than usual care, both for their frequency/severity and perceived distress
by caregivers. According to a recent 12-year longitudinal cohort study [26], understanding
the natural course of neuropsychiatric symptoms in dementia is important for patient
care planning and trial design. Remarkably, starting from a previous systematic literature
review [27] highlighting how depression, agitation/aggression and apathy are the most
distressing symptoms for caregivers assisting people with dementia, the MT intervention
adopted reported an effect on neuropsychiatric symptoms as a whole, suggesting how it
may be beneficial for a large spectrum of dimensions potentially impacting on patients’
behavior and caregivers’ health.

Other investigations have already shown a reduction in some neuropsychiatric symp-
toms associated with dementia after MT interventions. In detail, Garland et al. [28] showed
that both listening to audiotapes with a conversation about positive experiences from the
past and the exposure to a selection of songs that the individual used to enjoy in their
youth are effective in reducing agitation. Holmes et al. [29] revealed that live interactive
music is more effective than pre-recorded music in reducing apathy in moderate and severe
dementia. Moreover, a case–control study [30] concluded that MT sessions consisting
of singing songs chosen by the group accompanied by instruments significantly reduce
agitation and anxiety in a sample of people suffering from moderate-to-severe Alzheimer’s
dementia. More recently, Raglio and colleagues [31] completed a Randomized Controlled
Trial (RCT) reporting that consecutive cycles of 12 active MT sessions three times a week is
sufficient for observing a significant reduction in behavioral disorders in severely impaired
patients with dementia. Finally, Sung et al. [32] investigated the effects of group music
sessions of 30 min, twice a week for 6 weeks in institutionalized elders with dementia (i.e.,
five-minute warm-up session with movements and breathing; 20-minute session of active
participation using percussion instruments; five minutes of soft music listening) founding
that such a type of intervention is effective for anxiety reduction. Our study added a few
thoughts on MT protocols highlighting the potential role of music in evoking emotional
response associated with personal memories (i.e., autobiographical events) thanks to an
individualized approach able to bypass cognitive impairment severity.

Further, our findings are in line with the latest published Cochrane review [33] re-
porting that providing people with dementia with at least five sessions of a music-based
therapeutic intervention improves overall behavioral and psychological problems at the
end of treatment. According to the guidelines of the Italian Psychogeriatric Association [34]
highlighting the necessity to produce RCTs based on structured evidence-based music
protocols for people with dementia, we would stress that Gerdner and colleagues’ schema
represents an effective way to improve wellbeing both for people with dementia living
in institutional settings and for their caregivers. Gerdner and colleagues’ protocol for the
usage of personal music materials to evoke past memories of the patients may represent
an original application of personalized medicine in dementia, even if more efforts are
necessary to meet the clinical complexity of the disease and to build stronger evidence able
to address rehabilitation practice.

However, our study had some limitations. In order to reach a better generalizabil-
ity of results, larger randomized double-blind controlled trials with follow-up measuring
maintenance effects are encouraged in the future. Indeed, interventions based on listening
to the music usually present the greatest effect at the end of the intervention, without
maintenance effect [35]. It is also necessary to develop clinical trials aiming to design stan-
dardized protocols depending on etiology and stage of dementia so they can be applied
alongside psychological intervention (e.g., cognitive-behavioral therapy) or pharmaco-
logical treatment. In addition, the CBI includes items referred to daily living and it does
not fulfil criteria to specifically evaluate residents at institutional settings. In order to
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implement future RCTs, researchers should also assume measures such as the Revised
Scale for Caregiving Self Efficacy [36] with the scope of facilitating the development of
improved caregiver strategies for dealing with stressors form care. Potential effects of
medication received by patients with dementia that may influence results were also not
taken into account.

5. Conclusions

We documented that a structured MT intervention administered for 8 weeks (20 min a
day) in a relaxing way for patients with moderate-to-severe dementia living in institutional
settings is able to reduce BPSD and ameliorate caregivers’ burden. Such an intervention
was brief, safe, low-cost and can be replicated in similar contexts, without spending in
excessive sanitary and human resources. A caregiver’s efficacy for managing BPSD is an
important determinant of familiar stress and plays a pivotal role with regard to patients’
management. Implementing MT interventions with a more comprehensive assessment
of caregivers’ profile may be advantageous in supporting institutionalized elderly people
with dementia.
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Abstract: Due to the interplay of multiple complex and interrelated factors, long-term care (LTC)
home residents are increasingly vulnerable to sustaining poor outcomes in crisis situations such as
the COVID-19 pandemic. While death is considered an unavoidable end for LTC home residents,
the importance of facilitating a good death is one of the primary goals of palliative and end-of-life
care. Nurse practitioners (NPs) are well-situated to optimize the palliative and end-of-life care needs
of LTC home residents. This study explores the role of NPs in facilitating a dignified death for LTC
home residents while also facing increased pressures related to the COVID-19 pandemic. The current
exploratory qualitative study employed a phenomenological approach. A purposive sample of 14
NPs working in LTC homes was recruited. Data were generated using semi-structured interviews
and examined using thematic analysis. Three categories were derived: (a) advance care planning and
goals of care discussions; (b) pain and symptom management at the end-of-life; and (c) care after
death. The findings suggest that further implementation of the NP role in LTC homes in collaboration
with LTC home team and external partners will promote a good death and optimize the experiences
of residents and their care partners during the end-of-life journey.

Keywords: nurse practitioners; nursing home; COVID-19; palliative care; end-of-life; dignified death;
older adults

1. Introduction

Individuals transition into long-term care (LTC) homes closer to the end of their
life, often with multiple comorbid conditions, higher levels of frailty and complex care
needs [1,2]. Within two years of admittance to LTC homes, most residents die [3,4]. As
such, integrating a palliative approach to care would be the best practice, yet this approach
is not implemented in the majority of LTC homes [5]. A palliative approach consists of four
central components: advance care planning (ACP); optimization of pain and symptom
management; psychosocial and spiritual support for patients and their care partners
such as friends and relatives; as well as shared decision-making [6]. While death is an
unavoidable ending for LTC residents, promoting a good death is an important goal of
palliative and end-of-life (EOL) care [7,8]. This has become even more pressing during
the SARS Coronavirus Disease-2019 (COVID-19) pandemic, where a large percentage of
deaths were among LTC home residents, ranging from 8% in South Korea, 39% in the
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United States [9] to 69% in Canada [10]. A good death is characterized by freedom from
preventable distress in a dying person, their care partners, and healthcare providers; being
in harmony with the wishes of the dying person and their family; and following clinical,
cultural, and ethical principles [8].

Sufficient staffing is critical for integrating a palliative approach to care and to achieve
a good death in LTC settings [11]. However, the LTC sector continues to suffer from chronic
staff shortages. Furthermore, to optimize the infection prevention and control measures,
LTC home residents have been forced to isolate in their own spaces with visitation restric-
tions from informal care partners [12]. Traditionally, care partners served as a means for
socialization and comfort for residents and also assisted them with activities of daily liv-
ing [13] and EOL care. During the pandemic, there was also a shift in physicians’ presence
in LTC homes, where many only worked virtually because of their multiple responsibilities
across different sites [14], limiting the planning and implementation of palliative care. In
contrast, nurse practitioners (NPs) in Ontario were able to work on-site [15] and provide
palliative and EOL care by functioning closely with the registered nurses, registered practi-
cal nurses, and personal support workers in LTC homes [16]. In Ontario, Canada, NPs are
advanced practice registered nurses, who can autonomously assess, diagnose, and treat
patients [17,18] and are well situated to optimize the palliative and EOL care needs of LTC
home residents. Empirical evidence demonstrates that palliative care provided by NPs
in various settings was effective in improving persons’ emotional and mental wellbeing
as well as their quality of life [19]. NPs also increase ACP [20–22] and provide effective
management of EOL symptoms [23,24].

There is limited knowledge of the role of NPs in delivering and coordinating EOL
care and facilitating a “dignified death” for LTC home residents during the COVID-19
pandemic. The term “dignified death” is used in this study as the pandemic has hampered
the staff’s ability to ensure a good death by exposing the entire LTC sector to a myriad
of challenges such as understaffing, limited family contacts and a lack of palliative care
supplies in some LTC homes [25,26]. In this study, we focused on NPs’ perspectives and
aimed to explore their role and experiences in facilitating a dignified death for LTC home
residents, while also facing the increased pressures related to the COVID-19 pandemic.
The findings will provide more insight and understanding into the roles NPs can play in
integrating a palliative approach to care in LTC settings. Additionally, they will highlight
knowledge gaps in optimizing resident-centered palliative care in LTC homes and yield
implications for policy makers, researchers and clinicians.

2. Methods
2.1. Study Design and Participants

We designed an exploratory qualitative study to examine the role and experiences of
NPs in supporting a dignified death during the COVID-19 pandemic, as the phenomenon
is not yet well-observed or understood [27]. The study used a phenomenological approach,
which is valuable in revealing shared and divergent experiences among participants [28].
We conducted telephone-based semi-structured interviews with NPs providing care to
LTC home residents during the pandemic. Recruitment of NPs was assisted by the Nurse
Practitioners Association of Ontario (npao.org). An email with information about the
project, inclusion criteria, and an invitation to connect with the Research Coordinator
(RC) was sent out to all NPAO members by their Practice and Policy Manager. The
inclusion criteria were NPs who worked at least three days a week in an LTC home that
had experienced positive cases of COVID-19.

The final sample included 14 NPs from 14 separate LTC homes, representing approxi-
mately 13% of all NPs working in the province of Ontario LTC home sector. The recruited
NPs worked in both rural and urban settings, as well as in an even mix of profit and
not-for-profit homes. This sample size was determined by reaching data saturation, i.e.,
information became repetitious from one interview to the next [29]. The characteristics of
the participating NPs and their respective LTC homes are summarized in Table 1.
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Table 1. Characteristics of study participants and their workplace.

Participant Characteristics

Average Age (range) 45 (28–66)

Gender (%)

Men 3 (21%)

Women 11 (79%)

Years of work experience (range) 9·3 (2–21)

Group (%)

Attending NP 8 (57%)

NP outreach team 6 (43%)

LTC home Ownership (%)

For-profit 6 (43%)

Not-for-profit 8 (57%)

Beds in LTC homes where participants work 182 (62–302)

Most participants were employed full-time and experienced an increase in work
hours during the pandemic. Most NPs were females, with an average of nine years of
experience in the NP role. Eight were attending NPs and six were outreach NPs. Attending
NPs provide direct primary health care to residents, work to increase the knowledge and
skills of LTC staff and participate in administrative and leadership activities to improve
resident outcomes and reduce pressures on acute care services [30]. The outreach NP role
was created to provide comprehensive acute and episodic care to LTC home residents in
order to avoid transfers to the emergency department, facilitate hospital transfers where
necessary and reduce hospital stays through early repatriation back to LTC homes [31].

2.2. Procedures

After receiving approval from the Research Ethics Board at the participating insti-
tution, we obtained informed written consent from participants. In order to maintain
their privacy, each participant was assigned a unique identification number and all their
identifying information (e.g., name of the LTC home) was anonymized in the interview
transcripts. Furthermore, the research team had considered potential emotional distress
for the participants with sharing their experiences during the pandemic. Therefore, par-
ticipants were offered breaks, opportunity to reschedule or drop-out and resources for
emotional support during the interview, when appropriate. Telephone interviews were
conducted by the RC (AK), while a note-taker (LY or AC) recorded the topics conversed and
other relevant information. We audio-recorded the interviews, which, on average, lasted
50 min and took place between August and October 2020. Participants were provided a
CAD 50 gift card as an honorarium serving as a token of appreciation for their time and
effort to participate during these extremely busy and challenging times imposed by the
pandemic. Most NPs participated in the study after their regular work hours to prevent
any work-time lost deserving recognition from the research team and the honorarium
may have served as an incentive to participate. However, gift card was only introduced
after NPs had expressed desire to participate to prevent the risk of undue inducement as
suggested by other authors [32]. Additionally, participants had the option of leaving the
study at any time.

Semi-structured interviews were designed to prompt NPs to elaborate and reflect on
their experiences [33] related to EOL care before and during the pandemic, their thoughts
on their roles and responsibilities, and how they adapted in the context of the crisis. The
interview guide was piloted for clarity and relevance with an NP experienced in LTC homes,
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but this was not included as a part of the study. The interview guide is in Supplementary
Material Table S1.

2.3. Data Analysis

The RC reviewed and anonymized the professionally transcribed interviews by using
participant ID numbers, guaranteeing confidentiality. Data were exported into NVIVO12
to be managed, organized, and coded. This provided the research team a greater degree
of transparency and integrity as members were able to create notes on their thoughts
alongside the participant data. It also allowed for tracking the analysis process efficiently
and mapping the relationship between data. However, some team members had no prior
experience of using the NVIVO software, which required more time to train members
on its features before starting the analysis process. There were also issues with software
compatibility with different operating systems.

We employed an inductive thematic analysis strategy adapted from Braun and
Clark [34]. The analysis was conducted in five steps. The first step involved familiar-
ization with the data, which involved the research team reading the interview transcripts
multiple times and writing down ideas as they arose in the due process. Debrief sessions
were held after each interview to discuss and record emerging topics. In the second step,
the initial themes were generated in a systematic manner across all the interviews. Two
analysts (a primary analyst (AK) and a secondary analyst (either SV/AC/LY/NZ)) indepen-
dently coded each transcript into initial themes and met regularly to compare and reconcile
coding divergences. The third step involved the identification of broader categories by
collating the codes and gathering data appropriate to each category. Preliminary themes
were used as a point of departure and evolved as analysts generated additional themes
during the coding stage. We organized these topics into 10 preliminary themes. Initial
themes were grouped into three broad categories. In the fourth stage, broader categories
were reviewed by the full research team to reach a consensus on these categories. Once
the consensus was reached, the analysis team verified the coherence of categories and
themes by reading all collated extracts for each theme, while also confirming that they
were sufficiently and meaningfully different from each other [34]. This strategy allowed for
refinement of the themes and categories. In the final step, the research team generated clear
definitions and names of the categories and themes [34,35], as presented in Table 2 below.

Table 2. Categories and themes related to the Nurse Practitioners’ role in facilitating a dignified death in long-term care
homes during the COVID-19 pandemic using Thematic Analysis [34].

Thematic Analysis Steps Codes, Categories and Themes

1. Familiarization with data

1.1. The full corpus of interviews was transcribed by a professional transcription service and
reviewed for accuracy against the recordings by the RC.
1.2. The primary (AK) and secondary analysists (SV, AC, LY, NZ) created a list of 10 initial themes:
NP Clinical Responsibilities, NP Leadership Responsibilities, NP Educational Responsibilities,
NP Administrative Responsibilities, Staffing, Infection Control and Prevention, Resident Care,
Assuming Multiple Roles, Pandemic Preparedness, Interprofessional Collaboration.

2. Generation of initial themes

2.1. Additional themes generated included: ACP; palliative and EOL care; virtual care; resident
outcomes; death and dying; confinement and isolation.
2.2. If an analyst identified a new topic in a transcript, they would engage in discussion with
other analysts to see if the topic fit into one of the previously identified themes or a new theme
was required to be generated.
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Table 2. Cont.

Thematic Analysis Steps Codes, Categories and Themes

3. Identification of broader
categories

3.1. The research team reviewed the full list of themes to identify sub-categories. For example,
when participants talked about palliative care, an initial theme, they did so in the context of how
they carried out ACP and goals of care conversations, so we included this theme in the
sub-category, “Taking a proactive approach to facilitate mass ACP conversations”.
3.2. Upon review of sub-categories, the research team then aggregated them into three broader
categories. For example, sub-categories “Taking a proactive approach to facilitate mass ACP
conversations” and “Connecting with care partners for difficult yet critical discussions (goals of
care)” were grouped into one category, “ACP and goals of care discussion”.
3.3. The initial themes were collated into the agreed upon categories and sub-categories by the
analysis team.

4. Review of categories and
consensus

4.1. The team checked each sub-category against the organized, coded data to ensure internal
consistency and polished them as needed. For example, two sub-categories were merged, i.e.,
“Keeping a vigil at the time death” and “psychosocial needs of residents”, into a single
sub-category, “Addressing psychosocial needs of residents and care partners”.
4.2. The analysis team reviewed all identified categories against the developing topics to make
sure that they correctly represented the meanings manifest in the dataset as a whole.
4.3. All identified categories and sub-categories were discussed by the research team to draw
mutual links between them and devise an outline that tells the story of the data.

5. Defining and naming final
categories

5.1. Using a consensus approach, the research team generated names and definitions for the final
categories and sub-categories listed below:
A. ACP and goals of care discussion
A.1. Taking a proactive approach to facilitate mass ACP conversations
A.2. Connecting with care partners for difficult yet critical discussions (goals of care)
B. Pain and symptom management at the EOL
B1. Optimizing emergency supplies
B2. Prescribing anticipatory medications to aid symptom management
B3. Consulting with experts where needed
B4. Addressing psychosocial needs of residents and care partners
C. Care after death
C1. Being present with staff for the dignified performance of last offices
C2. Providing emotional support to staff and family upon death

Credibility was ensured by conducting systematic peer debriefing sessions, incorporat-
ing researcher reflexivity and triangulation, keeping an exhaustive record of the process and
decisions made, managing data systematically, and analyzing opposing accounts [33,36].
Discussions during these peer debriefing sessions resulted in adjustments in the order and
phrasing of questions to improve the flow and clarity during subsequent interviews, and
in a list of preliminary themes appearing on each interview. For example, while we initially
thought there was a sub-category related to how NPs partnered with families to ensure a
dignified death, with more debriefing sessions and subsequent interviews, we realized that
NPs reached out to family members for different purposes along the journey. Thus, the
specific reasons for reaching out to families were included as themes within each category
to better represent the important role NPs had related to connecting with families in all
aspects of EOL care. The Standards for Reporting Qualitative Research guidelines were
followed [37].

3. Results

Three categories were derived in relation to the NPs’ roles and responsibilities in
facilitating a dignified death for LTC home residents under their care: (a) ACP and goals of
care discussions; (b) pain and symptom management at the EOL; and (c) care after death.
The categories are presented in Table 2 and detailed below.
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3.1. ACP and Goals of Care Discussions

NPs described this responsibility as engaging with residents and more frequently with
their health care proxies, who were often care partners, by taking a proactive approach to
facilitate ACP and goals of care conversations. They connected with care partners for diffi-
cult, yet critical, discussions when the residents appeared to be nearing the EOL. During
the pandemic, these conversations with care partners usually happened virtually over the
telephone or through video calls. NPs attested to the importance of implementing a pallia-
tive approach to care where the focus is on the residents’ quality of life, while also adhering
to the safety requirements necessitated by the COVID-19 pandemic. Many highlighted
the complexity of these discussions in light of care partners’ inability to see firsthand the
residents’ decline due to the physical distancing restrictions. One NP explained:

This was time-consuming, but we were very successful in bringing families into sort of an
understanding of reality and acceptance of end-of-life issues . . . advance-care planning
was a huge, huge part of my time–helping families to move along that continuum.
(NP 13)

NPs explained that, generally, ACP and goals of care conversations are carried out
with care partners and residents at the time of admission to the LTC home, and regularly
thereafter, particularly when any acute changes in condition arise. However, during the
pandemic, the need and frequency of these conversations increased markedly, as explained
by this NP:

If there’s a change in the resident’s condition, I would be the one in touch with the families.
It was a bit more fast-forwarded (during the pandemic). I just had so many of them. So,
I would have daily conversations with probably five to 10 families about goals of care.
(NP 3)

Some LTC homes did not have the resources to tackle these discussions in a timely
way. Therefore, several NP participants were specifically assigned by their LTC home
management to support LTC staff in holding ACP and goals of care discussions with
families, given the constant risk of a sudden decline in residents’ condition. In addition,
several NPs organized and chaired virtual care conferences linking families with the care
team and physicians, involving residents whenever possible. One NP (NP 8) noted that
their team was called “palliative rescue”, alluding to the fact that when there was a COVID-
19 outbreak, several residents became sick very fast, potentially needing life-sustaining
treatments and goals of care discussions. This NP explained:

One of my homes I was supporting virtually and via telephone had a COVID outbreak.
They started with 10 cases, and then within three days, they had 30, and then it was
escalating, and then by the end of the week, they had over 77 cases. So, at that point, we
spoke with the DOC [director of care] and were asked to support goals of care discussions
with the families because the home had not done them and so the entire outreach team
started calling families to discuss goals of care. (NP 8)

Many NPs noted that communication with families was a responsibility that fre-
quently fell upon them during the pandemic. Several NPs indicated that although these
conversations were lengthy, they were gratifying. NPs engaged in difficult conversations
with care partners regarding prior requests for life-sustaining treatments, such as resusci-
tation, in light of the inherent risk of aerosolizing COVID-19 viral particles during such
interventions, and the impact of these treatments on residents’ quality of life and wellbeing.
These interactions provided care partners the opportunity for shared decision-making to
devise a plan of care, whether that involved comfort care in the LTC home or transfer to a
hospital, which was not always possible due to the pandemic and restrictions imposed by
the acute care hospitals, making these conversations even more difficult. In terms of restric-
tions, some NPs indicated that in order to prepare for the surge of patients with COVID-19
in acute care, some administrators within LTC homes were informed to avoid hospital
transfers by managing their residents’ acute changes in condition within their homes. As
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such, NPs needed to make decisions on how to balance the needs of the residents and
potential outcomes of life-sustaining treatments. Some NPs made these difficult decisions
in consultation with emergency department physicians, which was often made possible
based on a history of working together.

NPs were sensitive to the fact that care partners could not be present physically due to
the social distancing measures when the residents were dying. As such, in many cases, NPs
helped family members appreciate the inevitable nearing of the EOL and also provided
much needed emotional support. One participant explained:

Yes, communicating with families was my big responsibility really. It sort of just fell
upon me, explaining to the families what was happening and if it looked like the person
was at the end-of-life, then I would be talking to them about palliative care and what
things we could do for the person in the home in order for them to have a dignified death
in the home. (NP 12)

Overall, NPs made it their duty to keep the families abreast of the residents’ condition,
such as how COVID-19 was affecting them and what the care options were for the day,
which served as a lifeline for the families given their inability to be physically present with
the resident. They served as a link between the family and the residents, listened to the
families’ fears and concerns, and answered their questions.

3.2. Pain and Symptom Management at the EOL

The NPs’ second responsibility consisted of optimizing comfort for residents who
were at the EOL and where death was imminent, through pain and symptom manage-
ment. This involved working closely with LTC home staff and management teams in
optimizing emergency supplies and planning ahead for emergencies; prescribing antici-
patory medications to aid EOL symptom management; consulting with expert clinicians
where needed; and addressing the psychosocial needs of residents and families. Some
NPs played an instrumental role in creating the EOL order sets with input from palliative
care physicians in their local hospital. They also updated these order sets regularly to
include relevant symptom management for residents dying of COVID-19 infection due to
its unique symptom profile because the appearance and progression of symptoms such as
respiratory distress can be rapid and fulminant, intensifying over a short period of time;
and shared them with clinicians at other LTC homes. Additionally, NPs led educational
initiatives to prepare and guide staff on interventions pertaining to intravenous therapy
and hypodermoclysis. Moreover, NPs became involved in sourcing an optimal stock of
emergency supplies such as oxygen, parenteral antibiotics and analgesics in the event that
they were needed after hours. One NP explained:

We had a lot more End-of-Life meds in the building. We had more oxygen concentrators.
We had more IM antibiotics, more Hydromorphone . . . we did increase our emergency
stock med, so that we could . . . like at 2:00 a.m. if we needed to. So, I guess that’s the
other thing we did plan. (NP 6)

In general, NPs were instrumental in ensuring that analgesics and other medications
were available when needed for palliative and EOL care needs. Many NPs stressed the
importance of collaborative teamwork involving LTC home nurses and other staff to
optimize residents’ care given the scarcity of resources and shortage of staff.

NPs expressed that it was difficult to complete timely in-person assessments given the
challenges associated with insufficient staffing and the time required to don and doff the
personal protective equipment (PPE) with each resident interaction. Despite this, they tried
their best and worked with other staff for ongoing identification of distressing symptoms,
prescribing anticipatory and emergent treatments to address them, specifically in cases
where EOL order sets had not been implemented. Many referred to the fact that LTC home
physicians were generally not present in person during the pandemic, requiring NPs to
manage this limitation in medical management. Therefore, NPs also assisted staff in the safe
and timely delivery and assessment of prescribed therapies, including opioids. Ultimately,
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together, the teams ensured that residents died peacefully. Several NPs expressed that
EOL care was most challenging because of the physical/social isolation, whereby direct
contact with residents was more limited, in addition to family and friends not being able
to visit. Many NPs found that working closely with the LTC staff and connecting with
other NPs working in the LTC sector served as sources of strength to deal with challenges
they experienced during these times. NPs ensured that staff and residents’ care partners
had their direct numbers to reach out any time of the day. Moreover, they worked hard to
identify residents close to the EOL and ensured that symptom management was provided,
as this quote exemplifies:

We just really wanted to identify the residents who were unfortunately really sick or
passing away from COVID. Because we didn’t want them to die uncomfortably and
alone and without any support and care. And that was probably the most emotional
because you find residents with a respiratory rate of 50 and they’re diaphoretic and they’re
struggling to breathe and they’re alone. And so, we did provide our assessments and we
tried to give the residents the treatment that they needed to die comfortably. (NP 10)

NPs talked about the complexity of LTC home resident care associated with their
advanced age and multimorbidities, sometimes requiring consultation with expert clini-
cians and services to optimize pain and symptom management at the EOL. NPs consulted
physicians with expertise in nephrology, palliative care, and geriatrics mostly virtually
when they were unable to visit in-person. Furthermore, to address situations when they
were not available, NPs developed algorithms for LTC home staff on how to consult with
specialists. In some LTC homes, palliative care physicians provided expert consultations to
NPs in order to facilitate a dignified death for residents with more complex needs, as is
highlighted in this quote:

So, the ten residents that died, I provided their palliative care, their end-of-life symptom
management. And if there was a resident that I was having difficulty managing their
symptoms, I would call and consult with a palliative care physician to get those symptoms
under control. (NP 1)

Therefore, NPs’ resourcefulness in consulting with clinical experts helped to ensure
the better control of symptoms for residents who were nearing death.

Many NPs also addressed the psychosocial needs of residents and their families,
particularly when the residents were nearing the EOL. They expressed that sitting vigil
at the time of death is considered a norm in LTC homes; however, this was challenging
during the pandemic. They felt a sense of responsibility to promote human connection
in these difficult circumstances as best as possible, through creative means, with support
from LTC home staff. Several NPs pointed out that compassionate visits were offered to
care partners when their residents were imminently dying, allowing them to stay as long
as possible while making sure that their PPE remained safely usable. This was illustrated
by NPs in the following quotes:

When we were talking about comfort or end-of-life, then we were offering compassionate
visits. So essentially once I was in contact with the families, then I would put them on
the list of allowed visitors. (NP 3)

As soon as we possibly could, if people were dying, knowing they were clearly at the
end-of-life, then families could come in–one person at a time with full PPE. (NP 13)

In cases where families could come but were unable to be at the bedside due to the ac-
tive risk of exposure to the aerosolized virus, NPs and LTC home staff tried unprecedented
and creative ways to allow families and residents to see and hear each other through a
window or virtual means. One NP shared her experience with a resident that involved
juggling with safety procedures while also enabling family connection in the last moments
of life:

I feel at peace at least with what we were able to do for her . . . her oxygen requirements
were going up fast . . . potentially aerosolizing the COVID virus. . . . we knew she was
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going to pass away from COVID . . . and she was on the main floor so the family was able
to come to her window. We were able to sort of set up the phone on our end and then call
their cell phone on the other side, so it kind of looked like you were talking to each other
. . . it was very sad but it was also, you know, the quote “good death” if you will. (NP 5)

Finding creative ways to promote connection and support the psychological needs
of the resident and care partners at the last moments of life highlights the critical role the
NPs played.

Moreover, in many cases, NPs collaborated with LTC home staff such as personal
support workers to keep vigil at the time of residents’ death so that they would not die
alone. They held residents’ hands or played a musical instrument when the care partner
could not be at their bedside. This was believed to be a source of comfort for residents as
well as staff, and in line with enabling a dignified death given the restrictions imposed by
the COVID-19 pandemic.

3.3. Care after Death

The third NP role responsibility involved being present with the staff for the dignified
performance of last offices and providing emotional support to staff and care partners
upon residents’ death. Care after death also included informing the care partners of the
death, upholding the pandemic-related policy of allowing only one grieving care partner
at a time, and completing death certificates, sometimes after hours. Several NPs expressed
feeling significant moral distress as the pandemic led to losing several residents under
their care in a short period of time, in addition to seeing care partners lose time for genuine
human connections that will not be replaced. One NP explained:

It was very difficult to watch families come in one at a time and try to manage their
grieving by themselves, with their other family in the parking lot. That’s what’s changed
at end-of-life; that’s what made it so difficult. Calling a resident’s family to say that they
passed away, and they weren’t there. (NP 1)

Despite their own high emotional burden, NPs worked hard to provide emotional
support to grieving care partners.

NPs also worked closely with LTC home nurses and the administrators in devising
and implementing new policies related to the care after death. To contain the potential
spread of the COVID-19 virus, they had a very restricted amount of time to pronounce
death, inform the family, perform the last offices (previously performed by the funeral
homes), and hand over the body to the funeral home staff, who were not allowed to come
into the building; all of this while avoiding the omnipresent media. NPs identified that
they were under a great deal of pressure to prevent the accumulation of bodies in LTC
homes. NPs took on the leadership role in identifying the best practices in performing
the last offices with dignity and care as well as instituting specific considerations for
those who died with COVID-19 infection. They educated staff on COVID-19-focused
care after death through demonstrations and hands-on help. As, many unregistered staff
had no previous experience of performing last offices. One NP describes their post-death
experience as follows:

The other thing that we had a lot of policy around, this sounds horrible, but on pronounc-
ing death and removing bodies from the home. This was a nightmare. We got this thing
that said nobody could come in the home to take them out—I’m going to cry . . . but we
had to do all of the post-mortem care and the nurses found that so hard. So again, we
needed to look at how it was done, how do you transport people out. How do we keep the
media from photographing people that died as they’re being taken out of the home? It was
brutal. (NP 13)

Given that NPs in the province of Ontario have the ability to complete the death
certificates if they had the primary responsibility of the patient, they were responsible for
completing them as soon as the residents passed. This NP describes her experience below:
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All the death certificates were completed online. I would often get a phone call in the
middle of the night to do a death certificate, like at 2:00 a.m. to complete one, where those
could have waited ‘till the next morning, previously. (NP 6)

As such, NPs worked beyond normal hours to fulfill their duties that also involved
administrative tasks post residents’ death, highlighting the significance of their role and
the added stress.

NPs described challenges encountered by the LTC home staff after any resident’s
death due to experiencing pandemic-based disenfranchised grief. For example, novel and
continuously changing COVID-19 policies affected how LTC home staff would traditionally
perform care after death. As a result, NPs had to meet the pandemic-imposed demands
while also mindfully allocating large amounts of time and effort in working closely with
nurses and other staff to adapt new policies and providing them emotional support to
recognize and process the losses. One participant stated:

Because normally the way nursing homes deal with resident death is the funeral home
would come and prepare the body and whatnot. And there’s actually a ceremony, not a
real ceremony, but all the staff lines up at the front entrance and it’s more of a respectful
send-off to the resident, whereas this is kind of like “OK, let’s just get the body ready and
take them outside.” And no one was allowed to be there to witness all of this stuff. So, it
just doesn’t feel as humanistic as how it was done pre-COVID. (NP 2)

NPs provided emotional support to staff, especially after the changes to the processes
after death were made, which often left little room for staff’s own grieving. As one
NP noted:

What I learned very quickly is she [staff] just needed to be listened to, and just needed to
have someone who could validate her fears and say yeah, we don’t know all the answers
but we’re going to get through this, and we’re going to do it together . . . mostly it was
listening, listening, listening, and modeling. And trying–and not appearing fearful
yourself. (NP 13)

Many NPs expressed that given the challenges associated with working during the
pandemic, they had minimal time to focus on in their own self-care; however, they found
communication exchanges with other staff helpful. NPs relayed a sense of accomplishment
and gratitude to be a part of the healthcare workforce during this pandemic. They high-
lighted that their work was complemented by the LTC home staff and administrators, all of
whom were devoted to doing their best to provide person-centered care during this time of
crisis when much was unknown. It appears that NPs served as a binding force that played
a crucial role in holding together the staff and residents in facilitating a dignified death for
the residents.

4. Discussion

SARS COVID-19-related adverse events and mortality have been the highest in the
LTC sector globally [38,39]. This is because of a complex interplay of multiple intricate
and inextricably connected factors that increase the vulnerability of LTC home residents
to not only contract COVID-19 infection but also to sustain poor outcomes, including
death [40,41]. Amidst this unprecedented crisis, there has been a further decline in already
limited human and material resources in LTC homes to optimally provide for the needs of
the residents and the workforce, who continued to care for their residents with threadbare
resources [42].

Residents admitted to LTC homes are increasingly complex, with high care needs [1,2].
Death is a critical juncture for not only the residents but also their care partners and LTC
home staff [3,4]. However, the COVID-19 pandemic brought a variety of challenges in
the achievement of a good death. This study demonstrated that NPs, along with staff
within LTC home teams, collaborated and worked tirelessly to support a dignified death
experience for residents. NPs and staff assisted in ACP and goals of care discussions
with residents and care partners, both proactively and when residents showed signs of
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acute changes in condition. This, in turn, helped care partners move forward in accepting
the impending EOL. Findings from our study correlate with other studies that demon-
strated an increase in ACP discussion where NPs were involved in the residents’ care
team [20–22], with one study showing a 300% increase in the number of residents with
ACP discussions [20]. Similar to the findings in our study, Campbell and colleagues also
found that NPs were part of the collective approach in ensuring residents were frequently
assessed, especially those in the last stage of their life [43]. NPs worked hard so that resi-
dents’ distressing symptoms were addressed, that they were comfortable, and died in their
familiar surroundings rather than a hospital, when appropriate. NPs helped LTC home
staff and administrators implement new policies and procedures related to post-death care,
such as dignified care of the deceased, while maintaining the infection prevention and
control measures, in addition to catering to the emotional needs of the staff and grieving
care partners.

Our study demonstrated that NPs played a vital role in promoting a dignified death
for LTC home residents while navigating the challenges of the COVID-19 pandemic. Based
on previous studies, a good death is a broad construct where multiple factors can play
a role to achieve it [44]. These factors can be related to the individual experiencing the
death, their care partners as well as healthcare providers. Allison and O’Connor describe a
6-step framework used by clinical nurse specialists to facilitate a good death in residential
aged care facilities [45]. The framework involved (1) responding within 24–48 h of a
referral; (2) visiting the residential aged care setting to assess the resident and train the
staff; (3) developing a care plan; (4) encouraging staff to proactively request medications
for pain, respiratory secretion, and nausea from the general practitioner; (5) liaising with
management and ensuring support for staff; and (6) involving the family in care planning
and preparing them for death. The findings from our study suggest that NPs were able
to faciliate a dignified death which appeared to be aligned with the 6-step framework
provided by Allison and O’Connor, but also did more due to their expanded scope of
practice. For example, some NPs were available 24 h a day either in person or over the
phone, not only to staff but also to residents’ care partners. Additionally, they were able to
prescribe medications including opioids in order to maximize comfort in the last moments
of life.

In addition to pain control, peace, and dignity, the presence of care partners, and
being surrounded by familiar people and things have also been identified as sources
promoting a good death in those dying with dementia [46]. Though people’s preferences
for the presence of others may vary, having someone present at the time of death can
serve to address the primal need for companionship and is seen as a closing chance to
display comfort and affection to the resident [47]. Whereas COVID-19 stripped the care
partners of these opportunities, NPs collaborated with LTC home staff in identifying ways
to connect them through virtual and other creative means. NPs or the staff also sat vigil
by the residents’ bedside of those who were in the last moments of their life. However,
there remains a need for further initiatives and research on how to best care for residents’
spiritual and cultural needs as well as the needs of the bereaved in light of the strange
circumstances imposed by the COVID-19 pandemic [48].

This study highlights several research, policy, and clinical implications. NPs fostered
interdisciplinary collaboration for in-house care that embraced an integrated palliative
approach with chronic disease management. However, a palliative approach to care is not
a norm in the LTC sector and regular ACP discussions are not a standard of practice [49].
ACP discussions are generally held in the form of level of care documentation to identify
residents’ and their proxy’s wishes related to hospital admission and resuscitation at
the time of admission to the LTC home and do not necessarily identify their values and
wishes such as for their EOL care. Furthermore, previous research has identified that
non-palliative specialist NPs who have provided palliative care to people under their
care have also expressed the need for education in palliative care [50], highlighting a
gap in relevant training and education. A recent work commissioned by the Alzheimer
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Society of Canada on Improving End-of-Life Care for People with Dementia in LTC homes
during the COVID-19 pandemic and beyond proposes three strategies to implement a
palliative approach [49]. These include (a) adopting it in the whole home; (b) education
and training of all staff on a palliative approach to care; and (c) implementing policies
and tools that assist staff to use their knowledge about a palliative approach to enhance
resident care [49]. Some LTC homes have successfully implemented a palliative approach
through initiatives such as the Strengthening a Palliative Approach in Long Term Care
Model (SPA-LTC) [51,52]. Hence, there is much to learn from their experiences in order
to successfully implement this approach in other homes and to increase the capacity of
LTC home staff, including the NPs as well as external consultants. Additionally, there is a
need to implement the same palliative care standards of practice across all practice settings,
appreciating the highly complex resident population served by LTC homes.

NPs working collaboratively with their team members have demonstrated the ability
to provide high quality palliative and EOL care [19,23,53]. Countries and regions where
the role of NPs is either non-existent or in infancy can learn from the experiences of various
regions in Canada, the USA and the UK, where the role of the NP has been successfully
implemented [18] to be able to autonomously assess, diagnose, order, and interpret diag-
nostic tests and treat their patients with full prescriptive authority. In addition, they are
able to collaborate with other healthcare practitioners including primary care physicians
and palliative care specialists and seek further advice when required. Furthermore, they
embrace shared decision-making and serve as a link bringing the healthcare team, residents
and their care partners together for coordinated care planning [43,54]. As a result, NPs
globally can be in a better position to deliver timely and person-centered care to LTC home
residents, which includes the provision of a dignified death.

Although this study provides new insights into the evidence involving the role of
NPs in the integration of a palliative approach, it has limitations. It is an exploratory study
involving a small sample of NPs; hence, the findings may not be transferable to other
regions. However, the NPs included in our study worked in geographically diverse regions
of Ontario, including both private and not-for-profit homes serving a wide range in the
number of residents. In addition, we did not compare the experiences of NPs working in
different models, i.e., attending or outreach and in different types of LTC homes. This was
due to them all having performed similar functions and conveying the same sense of duty
in caring for their residents who are experiencing the EOL. However, future research should
explore the differences between the roles, responsibilities, and outcomes associated with
the two groups of NPs working in LTC settings. Finally, the study did not include other
LTC home staff such as nurses and administrators. This results in missing insights into
their role in implementing an integrated palliative approach and supporting a dignified
death to their residents during the pandemic.

5. Conclusions

Despite numerous challenges, the NPs played a critical role in facilitating a dignified
death for LTC residents through ACP and goals of care discussions, EOL pain and symp-
tom management and care measures after the death of residents. A dignified death for
residents was accomplished in close collaboration with LTC home staff. The COVID-19
pandemic has emphasized the need to take an upstream approach in implementing an
integrated palliative approach to care for residents and their care partners that focuses on
the needs of the whole person while acknowledging their mortality. While LTC homes
need to implement this approach, in light of the exceptional circumstances imposed by the
pandemic, it is critical that interventions are in place to address complicated bereavement
in care partners and moral distress in LTC home staff.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/jpm11050433/s1, Table S1: Semi-Structured Interview Guide with Nurse Practitioners.
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Abstract: Persons living with HIV (PLWH) continuously experience symptom burdens. Their symp-
tom prevalence and severity are also quite different. Mobile health (mHealth) applications (apps) offer
exceptional opportunities for using personalized interventions when and where PLWH are needed.
This study aimed to demonstrate the development process of the symptom management (SM) app
and the structure and content of it. Our research team systematically searched for evidence-based
resources and summarized up-to-date evidence for symptom management and health education.
Our multidisciplinary research team that included physicians, nurses, software engineers, and nurs-
ing professors, evaluated the structure and content of the drafted app. Both quantitative data and
qualitative results were collected at a group discussion meeting. Quantitative data were scores of
sufficient evidence, situational suitability, practicability, cost-effectiveness, and understandability
(ranged from one to four) for 119 items of the app contents, including the health tracking module,
the self-assessment module, coping strategies for 18 symptoms (80 items), medication management,
complementary therapy, diet management, exercise, relaxation techniques, and the obtaining sup-
port module. The SM app was comprised of eight modules and provided several personalized
symptom management functions, including assessing symptoms and receiving different symptom
management strategies, tracking health indicators, and communicating with medical staff. The SM
app was a promising and flexible tool for HIV symptom management. It provided PLWH with
personalized symptom management strategies and facilitated the case management for medical staff.
Future studies are needed to further test the app’s usability among PLWH users and its effects on
symptom management.

Keywords: HIV; mobile health; smartphone application; symptom management

1. Introduction

Since the development of antiretroviral therapy (ART), persons living with HIV
(PLWH) can achieve a relatively satisfying life expectancy [1]. However, symptoms and re-
lated health outcomes have brought significant challenges and distress to the quality of life
for PLWH. Many factors such as HIV infection, opportunistic infections and comorbidities,
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ART toxicity, and social discrimination contribute to the onset and progression of symp-
toms among PLWH [2,3]. Although ART helps to decrease symptom intensity [4], it also
brings on additional symptoms such as lipodystrophy, insomnia, and rash [3]. Evidence
showed that both the number and frequency of symptoms were not associated with CD4
count levels, which indicated that those symptoms persisted throughout the HIV infection
trajectory in PLWH [4]. PLWH usually suffer from physical and psychological symptoms
simultaneously [5]. Common symptoms of PLWH include fatigue, depression, pain, rash,
and insomnia. The average symptom counts can be as high as 8–17 [6–8]. Previous studies
reported a different but high prevalence of these common symptoms, with a range of
43–78% [6–8]. PLWH are burdened with multiple symptoms. They also have different
symptoms of distress and unmet needs further exacerbate their situations. Therefore, the
long-term and complexity of HIV symptoms call for more personalized and sustainable
symptoms management strategies.

Chinese PLWH receive free ART based on the National Strategies of Four Frees and
One Care for HIV/AIDS [9]. However, only publicly-funded domestic antiretroviral medi-
cations are free of charge. The integrase strand transfer inhibitors (INSTIs), which are the
internationally recommended first-line treatment medication for PLWH [10], by contrast,
are imported and needed to be paid out-of-pocket. Therefore, due to the issue of affordabil-
ity, instead of taking these imported INSTIs, most Chinese PLWH choose to take free ART
medications, e.g., efavirenz (EFV) or lopinavir/ritonavir (LPV/r). These medications may
increase their risks for medication toxicity and symptoms of distress (EFV may lead to rash
and sleep disorders, LPV/r may lead to diarrhea [11]). Evidence also showed that PLWH
in developing countries were disproportionally affected by mental symptoms compared
to their counterparts in developed countries [12]. The prevalence of depression and anx-
iety symptoms among Chinese PLWH is 61% and 43%, respectively [13]. The symptom
burden may seriously affect PLWH’s ART medication adherence, clinical prognosis, and
quality of life [3,8,14]. Furthermore, Chinese PLWH’s needs for symptom management are
unmet due to their severe symptom burden, fear of asking for help because of HIV-related
stigma, and difficulties in getting timely assistance for symptom management from medical
staff [15,16]. Therefore, the development of symptom management for Chinese PLWH is
urgently needed.

Smartphone use has been increasing and popularizing rapidly in the last two decades [17].
The health education and self-management strategies provided by the mobile health
(mHealth) applications (apps) benefit both PLWH and medical professionals [18]. Several
mHealth apps designed for PLWH provide functionalities, including medication reminders,
communication to peers or providers, medical information searching engine and resources,
and laboratory reports [19]. Although one app was previously developed to facilitate
symptom management among PLWH [20], culturally tailored symptom management tools
and suitable strategies for Chinese PLWH are still limited. Our research team developed a
mHealth app to provide PLWH with a more convenient tool for personalized symptom
management. This study aimed to demonstrate the development process of the symptom
management (SM) app and its structure and content.

2. Framework

Our study was guided by a framework (Figure 1) informed by the University of Cali-
fornia, San Francisco (UCSF) Symptom Management Model [21] and the Self-regulatory
HIV/AIDS Symptom Management Model (SSMM-HIV) [14]. Three key components of
symptom management are symptom experience, management strategies, and outcomes.
Symptom experience focuses on symptom occurrence (the cognitive pathway) and symp-
tom distress (the emotional pathway). Symptom management strategies consider who,
what (the nature of the strategy), when, where, how (delivered), to whom (the recipient of
intervention), how much (the intervention dose) and why. Outcomes involve symptom
outcomes and clinical outcomes. Social support, ART medication adherence, and quality of
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life are equally essential components of HIV/AIDS symptom management. Guided by this
framework, we designed the main functions and content of the SM app.
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3. Materials and Methods

According to the Good Practice Guidelines on Health Apps and Smart Devices [22], it
was important to collect health content information from evidence-based resources and the
opinions from multidisciplinary experts (healthcare professionals, engineers, professional
bodies, patient or consumer associations, etc.). Therefore, the development of the SM
app included two phrases. Nursing researchers first systematically searched for evidence-
based resources to summarize up-to-date evidence for symptom management and health
education and then completed the app’s first draft. At the next step, the multidisciplinary
research team including physicians, nurses, software engineers, and nursing researchers,
evaluated the quality of the app through a group meeting.

3.1. Drafting the Structure and Content of the App

Our research team designed the overall structure of the SM app according to the
symptom management framework and determined the symptoms based on the modified
sign and symptom checklist for HIV (SSC-HIV rev) [23] and self-completed HIV symptom
index [24]. These two tools reflected common symptoms of PLWH and had been applied
among Chinese PLWH in previous studies [16,25]. Then nursing researchers searched
health education and coping strategies for each symptom.

Our research team developed the Chinese culturally adapted AIDS Clinical Nurs-
ing Practice Guidelines in 2014, which contained comprehensive evidence for common
symptoms [26]. Given this important previous work, we only searched for literature that
stood in the high hierarchy of the evidence pyramid, i.e., guidelines rather than original
studies and systematic reviews. We also included clinical manuals and books in both
English and Chinese concerning PLWH treatment and care that focused on symptom evalu-
ation, symptom treatment, and symptom management strategies. We thoroughly searched
evidence-based resources at various websites, including the World Health Organization,
UNAIDS, the Centers for Disease Control and Prevention, Association of Nurses in AIDS
Care, European AIDS Clinical Society Department of Health and Human Services, U.S.
Department of Health and Human Services, International Association of Providers of
AIDS Care, British HIV Association, New York State Department of Health AIDS Institute,

215



J. Pers. Med. 2021, 11, 346

Office of the AIDS Research Advisory Council (OARAC), and Canadian AIDS Treatment
Information Exchange (CATIE).

3.2. Group Discussion and Written Feedback from the Multidisciplinary Research Team

We drafted the structure and content of the app from the review of the evidence-
based resource. A group discussion meeting with the multidisciplinary research team was
conducted in November 2017 in a conference room at the Shanghai Public Health Center
(SPHC) affiliated with Fudan University. The handbook and checklist that quantitatively
evaluated the quality of the app were sent to each expert by email in advance. During this
150 min group discussion meeting, a researcher (the sixth author) introduced the framework
and contents of the app, and experts individually gave their suggestions and feedback.
A total of 119 items, including the health tracking module, the self-assessment module,
coping strategies for 18 symptoms (80 items), medication management, complementary
therapy, diet management, exercise, relaxation techniques, and the obtaining support
module were evaluated in terms of sufficient evidence, situational suitability, practicability,
cost-effectiveness, and understandability (scores from 1 to 4). The group discussion was
recorded and analyzed within 24 h. Members could also communicate with the researcher
staff for additional suggestions after the meeting. Informed consent was obtained from all
group members.

4. Results
4.1. Suggestions and Feedback from the Group Discussion

After systematically searching and summarizing evidence-based resources for symp-
tom management (Supplementary Material Table S1 presents the detailed sources), we
drafted the structure and content of the app and then conducted the multidisciplinary
group meeting. Ten experts, including hospital managers, nursing professors, physicians,
nurses, and software engineers, gave their suggestions and feedback. Among them, three
had Ph.D. degrees, three had master’s degrees, and six had bachelor’s degrees. All experts
completed the evaluation checklist. They generally agreed with the framework and content
of the app and gave high scores on the questionnaire. Supplementary Material Table S2
presents the detailed scores for each item. The qualitative suggestions were as follows:

The health tracking module operated convenient and attractive functions of checking
laboratory tests. However, this model needed to be enhanced with data visualization.
Tables or trend charts were recommended to help users track their health indicators.
According to this suggestion, the revised app added the indicator trend submodule in
the health tracking module. When an indicator had more than two times of data, this
submodule could generate a trend chart.

Experts strongly recommended simplifying the assessment tools in the self-assessment
module. For instance, we could apply the two-item Patient Health Questionnaire (PHQ-2)
instead of the nine-item Patient Health Questionnaire (PHQ-9) to assess depression. Ac-
cording to this suggestion, all symptom assessment tools were simplified to less than four
items (Supplementary Material Table S3).

We revised or deleted some details of the symptom management coping strategies
according to the experts’ suggestions to make the strategies applicable in the local context.
For example, (a) the experts thought that some complementary therapies for fatigue and
diet therapies for depression were not suitable for the recommendation. Therefore, we
deleted the following: “Taking vitamin or mineral supplements, such as vitamin B12, can
help relieve fatigue. Some traditional Chinese medicines, such as rhodiola, ginseng, and
licorice, may also help relieve fatigue.” and “We suggest consuming more vitamin-D-rich
foods, such as eggs, and vitamin B, such as blueberries and bamboo shoots to ameliorate
depressive symptoms. Additionally, food rich in Omega-3 and tryptophan may help
improve moods.” (b) Symptom diaries (sleep diary and emotion diary) were recommended
for deletion. One expert (E8) thought they were complicated and increased the amount of
reading for users. (c) The deletion of some medication advice for symptom management
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was suggested. For example, some listed medicines for diarrhea were not available in
China and should be deleted (E1 and E3). Medication for perianal neoplasms should be
used under particular conditions. The listing of these medications in the app, which might
be misleading and cause clinical risks, was suggested to be deleted (E10). One of the
headache management strategies was as follows: “Herbal short-toned chrysanthemum
may be effective in relieving headache. It is recommended to take it more than two hours
apart from the ART medication and under the guidance of medical staff.” Short-toned
chrysanthemum was not commonly prescribed clinically and ought to be deleted (E2).
(d) One item for fever management was as follows: “Fever may occur at any stage of the
disease. It is an indicator of the disease and a process by which the immune system reacts
to outside pathogens. When experiencing a fever, you should focus on cooling down,
identifying the cause of your fever, preventing chills, and consuming enough water.” The
experts suggested revising and adding the following expression: “When experiencing a
fever, you should visit a doctor as soon as possible.” (E3)

In order to provide more comprehensive medication guidance, experts recommended
adding a table of ART medication interactions with other medications in the app. We
accepted this suggestion and added the table in the medication management submodule in
the coping strategies module.

Stigma might discourage PLWH from downloading and using this app. Logo and
homepage should not show HIV. In addition, data security and confidentiality should
be strengthened to reduce patients’ concerns. The following measures were conducted
to address these issues: (a) We removed all HIV-related information in the app logo and
homepage. (b) To ensure internal network security, we could use virtual local area network
(VLAN) technology and logical isolation strategies. Using the latest firewall technology
and packet filtering or proxy technologies could allow data to pass through selectively,
making it possible to effectively monitor any activity between the internal network and the
external network and prevent malicious and illegal access. (c) All data were recommended
to be transmitted on the Web API (application programming interface) to ensure data
transmission security. Encrypting sensitive data during the transmission process was
recommended. An application authentication and authorization mechanism were also
established. (d) Users could set a login password and/or gesture password. The screen
would be locked if no operations were performed in the last 5 min. (e) To prevent data
leakage, we transmitted the patient’s laboratory test data directly from the hospital’s health
information system (HIS) to the mobile terminal of the app. The web-based administration
portal could not acquire any user’s medical or identity information.

It would be user-friendly to provide a communication platform between medical staff
and PLWH. Thus, medical staff could give personalized information support according
to the patients’ questions. We accepted this suggestion and designed a question and
answers (Q&As) submodule in the obtaining support module (the staff answered questions
from users on the web-based administration portal). Medical staff should answer users’
questions on the web-based administration portal within 48 h.

In order to strengthen the sustainability of the SM app, experts recommended de-
signing neat and aesthetically pleasing app interfaces and providing various forms of
information, including text, pictures, audio, and videos, to attract more users. They also
recommended embedding the app into the routine process of clinical follow-ups, such as
case management in SPHC.

4.2. Structure and Key Functions of the App

Based on all our previous work, the final app structure and functions in the mobile
terminal include eight modules. Users see the home page as Figure 3a after opening the SM
app (Figure 2). Four major modules are shown on the home page, including health tracking,
self-assessment, coping strategies, and obtaining support. Other modules with smaller
logos are newly registered user, regular user, symptom history, and reminders and settings.
By clicking the round blue button at the top left of the home page, users can connect their
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personal information with the HIS of SPHC through the Certification Information button
(Figure 3c). Technicians check users’ ID numbers and names within 48 h and give user’s
permission to browse their medical reports in the web-based administration portal. If users
have had visits in SPHC, they can see all the information, including their prescriptions and
laboratory reports, in the SM app.
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4.2.1. Self-Assessment Module

By clicking the self-assessment module on the home page, users can see symptom
assessment options as in Figure 4a. Symptom assessment includes two mental symptoms
(depression and anxiety) and 16 physical symptoms (fatigue, headache, muscle and joint
pain, fever, sleep disorder, diarrhea, nausea or vomiting, shortness of breath or cough,
numbness/tingling of hands or feet, perianal neoplasms, fat redistribution, weight loss,
rash, oral leukoplakia or ulcers, memory loss, and blurred vision). By clicking on one of the
symptom buttons (such as depression), users can see the assessment tools as in Figure 4c.
We applied PHQ-2 to screen depression [27] and the Generalized Anxiety Disorder scale
(GAD-2) to screen anxiety [28]. Both PHQ-2 and GAD-2 are widely used valid screening
tools. There were no available validated and widely-used screening tools for each physical
symptom. Therefore, we designed screening tools for 16 physical symptoms. Accord-
ing to the symptom management framework, symptom experience focuses on symptom
occurrence (the cognitive pathway) and symptom distress (the emotional pathway), i.e.,
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symptom severity and symptom distress. Therefore, all the physical symptoms were
assessed from these two aspects. For example, the two items for fatigue: (1) If a score
of 0 means no fatigue at all, and a score of 10 means the worst fatigue you can imagine,
how much do you rate your fatigue over the past 2 weeks? (2) How much does fatigue
affect your daily life (0 = not at all, 1 = a little, 2 = a moderate amount, 3 = very much,
4 = extremely)? All the brief self-reported tools that assess each symptom are available in
Supplementary Material Table S3.
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A total of 80 symptom management strategies are available in the SM app. Users
receive personalized result interpretations and strategies (Figure 5a) according to their
assessment submission and cutoffs. Appendix 3 also presents all the cutoffs for each
assessment tool.

J. Pers. Med. 2021, 11, x FOR PEER REVIEW 7 of 12 
 

 

a score of 0 means no fatigue at all, and a score of 10 means the worst fatigue you can 
imagine, how much do you rate your fatigue over the past 2 weeks? (2) How much does 
fatigue affect your daily life (0 = not at all, 1 = a little, 2 = a moderate amount, 3 = very 
much, 4 = extremely)? All the brief self-reported tools that assess each symptom are avail-
able in Supplementary Material 3. 

    
(a) Symptom assessment  

options (Chinese) 
(b) Symptom assessment  

options (English) 
(c) Symptom assessment tools 

(Chinese) 
(d) Symptom assessment tools 

(English) 

Figure 4. Screenshot of symptom assessment options and symptom assessment tools. 

A total of 80 symptom management strategies are available in the SM app. Users 
receive personalized result interpretations and strategies (Figure 5a) according to their 
assessment submission and cutoffs. Appendix 3 also presents all the cutoffs for each as-
sessment tool. 

    
(a) Personalized results expla-

nation and strategies  
(Chinese) 

(b) Personalized results ex-
planation and strategies 

(English) 

(c) Health tracking module 
(Chinese) 

(d) Health tracking module 
(English) 

Figure 5. Personalized results explanation and strategies, and the health tracking module. 

  

Figure 5. Personalized results explanation and strategies, and the health tracking module.

219



J. Pers. Med. 2021, 11, 346

4.2.2. Health Tracking Module

By clicking the health tracking module on the home page, users can see their latest
prescription and four submodules on the screen, i.e., laboratory report, indicator trend,
medication list, and symptoms results (Figure 5c). By clicking the laboratory report button,
users can see their lab report results transferred from the HIS system (Figure 6a). If they
have not visited SHPC before, they can input blood test results themselves. The indicator
trend button in the health tracking module can generate tables and trend charts to help
users track their health indicators, including their viral load, CD4+ T cell count, body
temperature, body weight, pain, fatigue, and ART medication adherence (Figure 6c).
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4.2.3. Coping Strategy Module

The coping strategy module on the home page provides basic knowledge and coping
strategies, including medication management (ART medication introduction, the principles
of taking ART medication, taking medicine under particular circumstances, the interaction
of ART medication with other medication, and coping strategies for the side effects of ART
medication), the principles of using a complementary therapy, diet adjustment (balanced
diet, safe diet, and diet under special circumstances), exercise (exercise principles, exer-
cise choice, exercise plan, and precautions), and relaxation training (mindfulness, deep
breathing, image guidance, body scan, and activating events–beliefs–consequences (ABC)
rational-emotive behavior therapy).

4.2.4. Obtaining Support Module

The obtaining support module on the home page has four submodules including,
health care support, peer support, information support, and Q&As. Any questions left on
the Q&As submodule are answered by medical staff within 48 h.

4.2.5. Other Modules

The newly registered user module on the home page provides knowledge patients who
took ART medication for less than six months needed to know, including an introduction to
HIV, an introduction to ART, ART medication adherence, timely follow-up, safety measures,
and a healthy lifestyle. The regular user module on the home page provides knowledge
and topics designed for patients who have taken ART medication for more than six months,
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including treatment goals, treatment progress, medication resistance, medication side
effects, healthy lifestyle, and fertility options.

4.2.6. Web-Based Administration Portal Functions

The web-based administration portal for medical staff and technical staff includes
five functions:

1. The user management function manages all registered account information.
2. The information publishing function can push or edit health education content.
3. The content management function can summarize user assessment data and provide

reminders for outliers. Case managers contact and provide personalized interventions
based on their lab tests.

4. The Q&A function can answer user questions.
5. Other functions include basic statistical functions such as analyzing users’ login

numbers and viewing each module’s number.

4.3. Privacy and Confidentiality

The following design helps users understand that the SM app protects users’ privacy
and confidentiality. Firstly, people cannot distinguish from the logo (Figure 2) and home-
page (Figure 3a) that the SM app was designed for PLWH. Secondly, it is not mandatory
for users to provide their personal information. If they do not provide their ID number,
they can still use all the functions of the app. The only advantage for connecting their ID
number with our hospital is that they can check and look up all the medical prescriptions,
laboratory tests through the app as Figures 5c and 6a. If users do not provide personal
information but still want to see the generated trend of their health status based on the
health indicators, such as CD4 + T cell count (Figure 6c), they can input data by themselves.
Thirdly, users can set a login password and/or guest password. The screen is locked if no
operations are performed in the last 5 min.

5. Discussion

To our knowledge, the SM app was the first attempt to develop a mHealth app for
personalized symptom management for PLWH in China. It was developed based on
evidence-based resource reviews and input from our multidisciplinary research team.
The SM app can be operated on both Android and iOS systems. It also has a web-based
administration portal managed by medical staff and technicians.

mHealth technology has been developing rapidly in recent years. Given the potential
to improve access to care by reducing geographical and financial barriers, mHealth apps
provide feasible, accessible, and effective platforms for self-management of many chronic
diseases, including hypertension [29], diabetes [30], and cancer [31]. They are also increas-
ingly being used for the care of PLWH [19]. HIV infection is a lifelong chronic disease.
After HIV infection, symptom management is a long-term task for PLWH. PLWH also
have different symptom prevalence and severity. Therefore, mHealth apps are promising
choices for expanding the HIV personalized symptom management interventions.

The SM app provides reliable symptom management knowledge from evidence-based
resources that are recommended by researchers. The multidisciplinary group discussion
was an efficient way to collect opinions from different areas and perspectives and played
an important role in ensuring the accuracy and cultural adaptability of the app’s content
and promoting the app’s acceptability. After the input from the multidisciplinary research
group, the app could meet PLWH’s personalized needs for symptom management and
became a promising tool to promote case management for medical professionals.

One symptom management app for PLWH in the United States of America (mVIP)
provides symptom management strategies for 13 symptoms [20]. Our app has a bigger
symptom pool (18 symptoms), which may cover more PLWH’s symptom issues. Guided
by a symptom management framework, the SM app also includes health contents and
functions about improving medication adherence and social support. General health
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contents are provided for newly registered users and regular users and may improve
the quality of life outcome. Particularly, the SM app has several personalized symptom
management functions. Firstly, PLWH can assess their symptoms and receive different
symptom management strategies according to their assessment results. Secondly, the health
tracking module provides PLWH with a convenient tool to track their health indicators.
Thirdly, PLWH can communicate with medical staff to gain support through the SM app.
These personalized functions can meet personalized needs and may encourage more usage.

Several limitations of this study should be noted. Firstly, the SM app currently only
connects with the HIS of the SPHC, and users can only check prescriptions and laboratory
tests from SPHC. Secondly, PLWH did not participate in the development process of the
app. Future research is needed to examine whether the SM app meets the expectations
of PLWH and medical staff and evaluate the app’s usability. The app will be revised
and updated according to the user feedback. When the SM app is determined to be user-
friendly and suitable to be promoted to a larger group of PLWH, its effects on symptom
management for PLWH will be tested and open access to HIS in other hospitals.

6. Conclusions

The SM app was developed based on evidence-based resource reviews and the input
from our multidisciplinary research team. It provided PLWH with reliable symptom man-
agement knowledge and personalized symptom management functions. The web-based
administration portal also provided the medical staff with convenient functions for case
management. Future studies are needed to further test the app’s usability and effectiveness
on symptom management. We will refine the SM app based on users’ experience and the
collected data.

7. Patents

The SM app, which was developed for both iOS and Android, applied for a patent
(National Copyright Administration of the People’s Republic of China: No.02700189).

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/jpm11050346/s1, Table S1: Symptom management app content source; Table S2: Scores in terms
of evidence-based, situational suitability, practicability, cost-effectiveness, and understandability in
the group discussion; Table S3: Assessment tool and cutoff in the symptom management app.
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Abstract: Background: This study aimed to define the role and importance of patients’ rights in
personalized healthcare from the perspective of nursing students in Poland, Spain and Slovakia.
Methods: The research was carried out by means of a diagnostic survey, using the survey technique,
with the participation of 1002 nursing students attending a full-time undergraduate study program
at three European countries. The “Patients’ rights” questionnaire was used as a research tool. The
average age of students was 21.6 years (±3.4). The empirical material collected was subjected to
a statistical analysis. Results: The study demonstrated that 72.1% of nursing students from Spain,
51.2% from Poland and 38.5% from Slovakia believe that patients’ rights are respected at a good
level in their country. Significant intergroup differences (F = 67.43; p < 0.0001) were observed in
the self-assessment of students’ knowledge of patients’ rights. The highest average values were
obtained by students from Spain (3.54 ± 0.92), while 35.9% of students from Slovakia and 25.5%
from Poland were quite critical and pointed to their low level of knowledge of patients’ rights in
their self-assessment. When ranking patients’ rights related to respecting dignity, students from
Spain obtained much higher average values (4.37 ± 0.92) than students from the other two countries.
Conclusions: The level of students’ knowledge of patients’ rights and the respect for patients’ rights
by medical personnel is, in the opinion of the respondents, quite diverse and requires in-depth
educational activities among nursing students at the university level in respective countries.

Keywords: patients’ rights; student; nursing; personalized medicine

1. Introduction

Personalized medicine is a model in which disease prevention and treatment is based
on the patient’s unique clinical, genetic and environmental characteristics [1–3]. Personal-
ized healthcare, providing opportunities for a more precise approach to individual medical
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care, is of particular benefit to the patients. It also poses a unique challenge in terms of its
holistic approach to health and sickness. This approach assumes that it is a person who
should be treated, not just an illness, since a strong link exists among body, soul and mind;
they form one entity and only a balance among them can ensure the state of health [4].

Personalized healthcare involves the important issue of patients’ rights, which deter-
mine the status of the patient during the provision of health services and the obligations
of the medical personnel towards the patients as well as towards their relatives [5]. Con-
sequently, the observance of patients’ rights by medical personnel in clinical practice is
regarded as an ethical obligation and a legal obligation [6]. The concept of patients’ rights
was developed on the basis of the Universal Declaration of Human Rights adopted in
1948 by the United Nations (UN) General Assembly, which explicitly states that every
human being has an inherent right to life, freedom, privacy, free development in society
and respect for their dignity [6–8]. The aim of the concept of patients’ rights is to protect
the autonomy of the patient from interference by others, as well as the right to demand the
rightful conditions for the exercise of those rights [6].

According to the World Health Organization (WHO), patients’ rights vary from coun-
try to country, and it is often the prevailing cultural and social norms that determine the
catalogue of patients’ rights applicable in a given country [7]. However, there is interna-
tional consensus that all patients have a fundamental right to privacy, to the confidentiality
of their medical data, to consent or refuse treatment and to information about the risks
associated with medical procedures [7].

In Europe, the observance of patients’ rights is guaranteed, among others, by the
Convention on Human Rights and Biomedicine of 1997 (also referred to as the European
Bioethics Convention or the Oviedo Convention) [9]. Another document is the European
Charter of Patients’ Rights, issued in 2002 by the Active Citizenship Network, which
governs basic issues concerning patients’ rights [10]. The charter mentions, among others,
the right of access to health services and the right to respect of patients’ time, regardless
of the phase or place of treatment, which states that every person has the right to receive
the necessary treatment within a swift, predetermined period [10]. Such a guarantee has
been introduced in selected European countries, e.g., Sweden, Denmark, Finland, Norway,
England, Scotland, Wales, Ireland, Portugal, Spain and the Netherlands [11]. The European
Parliament and the Council of the European Union have played a significant role in
protecting patients’ rights, recognizing that the Member States of the European Union have
a responsibility to provide citizens in their territory with safe, efficient, high-quality and
quantitatively adequate medical care. The undertaken actions resulted in the introduction
of Directive 2011/24/EU of the European Parliament and of the Council of 9 March
2011 on the application of patients’ rights in cross-border healthcare [12–16]. As numerous
studies have shown, the management of patient care with regard to personal needs, rights
and duties requires a certain degree of personalization [17,18]. It is connected with the
theoretical and clinical preparation of students of nursing studies for future work related
to patient care [19]. Nursing program curricula provide students with the opportunity
to achieve learning outcomes in terms of knowledge of human rights, children’s rights
and patients’ rights [19,20]. In the process of socialization under the guidance of academic
teachers, nursing students, as future nurses, acquire social competences to be guided in
their future work by professional values when making decisions in the face of emerging,
healthcare-related ethical challenges [21]. In terms of social competence, a graduate of
nursing studies is ready to respect the rights of the patient, to respect the dignity and
autonomy of the persons under their care, to be guided by the welfare of the patient and to
show understanding for differences in worldview and culture and empathy in relation to
the patient and their family [19,20].

The aim of this study was to define the role and importance of patients’ rights in person-
alized healthcare from the perspective of nursing students in Poland, Spain and Slovakia.
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The following research problems were formulated:

• Are there differences in the observance of patients’ rights in healthcare-providing
institutions in the opinion of nursing students in Poland, Spain and Slovakia and to
what extent?

• To what extent does knowledge of selected patients’ rights in clinical practice regarding
an ill or healthy person differ among nursing students in Poland, Spain and Slovakia?

2. Materials and Methods
2.1. Settings and Design

The study was carried out between May 2018 and April 2019 by means of a diagnos-
tic survey, using the survey technique, with the participation of 1002 nursing students,
studying in first degree (bachelor’s degree) programs in a full-time system at the Uni-
versity of Warmia and Mazury in Olsztyn and the Pomeranian Medical University in
Szczecin (Poland), the University of Murcia in Murcia (Spain) and the Catholic University
in Ružomberok (Slovakia). The surveys were carried out at the place where the didactic
classes for students were conducted, and the distribution of the prepared sets of paper
questionnaires to a given university was handled by one of the researchers. Upon obtaining
permission from the academic teacher to conduct the survey, students were informed of the
purpose and the scope of the study and provided with instructions on how to complete the
questionnaire. Students had the opportunity to ask questions and receive comprehensive
explanations. The survey was anonymous and voluntary; the time taken to complete the
questionnaires in person was approximately 20 min. The inclusion criterion for the students
in the study was the age of the subjects up to 30 years, while the exclusion criterion was the
absence of informed consent to participate in the study. Students could also opt-out of the
study at any time without providing a reason. In total, 1017 survey forms were distributed
among students. After collecting data and eliminating defective questionnaires, 1002 (i.e.,
98.5%) correctly completed paper version questionnaires were accepted for the final statis-
tical analysis. The collected data were entered into a spreadsheet in Excel software and the
results were analyzed collectively.

2.2. Participants

The investigated group included 404 (40.3%) students from Poland, 208 students
(20.8%) from Spain and 390 students (38.9%) from Slovakia. The mean age for all subjects
was 21.6 years (±3.4). Among the students, women accounted for 91.3% (n = 915), men
for 8.7% (n = 87). The distribution of first-, second- and third-year students across the
universities was similar. The most numerous group were second-year students (n = 458;
45.71%), while 329 (32.83%) studied in the first year and 215 (21.46%) in the third year.
The age of the students was analyzed in three age groups, assuming the following ranges:
≤20 years (n = 401; 40.02%), 21–22 years (n = 410; 40.92%) and ≥23 years (n = 191; 19.06%).
The presented data are part of a larger international project and detailed sociodemographic
characteristics are also included in other publications [22,23].

2.3. Research Instruments

A structured survey questionnaire created by the authors, entitled “Patients’ Rights”,
was used to measure the variables of the study. The questionnaire consisted of two
parts. The first part contained subjective questions to determine the structure of the
surveyed group of students in terms of sociodemographic variables such as place of
residence (country), gender, age, level of education and mode and year of studies. These
questions included five closed questions, including all possible answer options, and one
open question to determine the age of the respondents. The second part of the questionnaire
contained 14 questions of an objective or subjective nature, which made it possible to
determine the level of students’ knowledge of patients’ rights and selected aspects related
to their observance in personalized healthcare addressed to sick and healthy people. The
questions included two so-called “ranking” questions, to self-assess students’ level of
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knowledge of patients’ rights and to prioritize the patient’s right to dignity. In the first
ranked question, the respondent could choose from a rating scale from 2 to 5, reflecting the
level of their current knowledge of patients’ rights, where “2” and “3” indicated a low level
of knowledge, “4” an average level and “5” a high level. Similarly, in the second question
concerning the ranking of the importance of the patient’s right to respect for dignity, the
respondent indicated on a rating scale from 2 to 5, the rank given to the patients’ right,
where “2” and “3” indicated a low rank, “4” an average rank and “5” a high rank. In
the remaining questions, the respondent was asked to mark one of four or five possible
answers for each question.

The process of constructing the applied tool involved the development of a set of
statements concerning the studied variables using information retrieved from the literature
on the subject. Once the final set of questions in the Polish language was established, it was
translated into the Spanish and Slovak languages. The research tool in equivalent language
versions was subjected to a psychometric assessment. The reliability of the questionnaire
was assessed through the internal consistency estimation, which was established based
on Cronbach’s alpha coefficients. When estimating the internal consistency degree, two of
the questions from the second part of the questionnaire were rejected due to only slight
thematic coherence. The reliability of all the other questions, measured by the value of the
Cronbach’s alpha coefficient, ranged from 0.60 to 0.71 [24].

2.4. Statistical Analysis

Statistical analyses were performed using the Polish version of STATISTICA 13 (TIBCO,
Palo Alto, CA, USA). The mean, standard deviation and confidence interval for the mean
±95%, median, minimum and maximum were used to describe some of the analyzed
variables. The ANOVA analysis of variance (F-test) comparing multiple samples of inde-
pendent groups was used to investigate the significance of differences in the ranking of the
subjective assessment of students’ level of knowledge and in the ranking of the patients’
right to respect for dignity. The significance of variation in the knowledge of patients’ rights
was assessed with the chi-square test (χ2). For all tests, a significance level of p < 0.05 was
assumed. The analyses of the results are presented in descriptive, tabular and graphical
forms [24]. The research meets the criteria for a cross-sectional study [25].

3. Results

Students participating in the survey were given the opportunity to express their opin-
ion on selected patients’ rights in personalized healthcare based on their own experience
of staying in a healthcare facility as a patient and as a nursing student, deepening their
knowledge during clinical activities. The majority of nursing students (79.8%; n = 800)
had used medical services as a patient in a hospital or clinic/outpatient clinic in the last
three years preceding the survey. Their level of satisfaction with the quality of the medical
services provided at that time significantly varied (χ2 = 45.53; p < 0.0001). The majority
of students expressed a positive opinion on the overall quality of the medical services
provided. However, only 33.9% of respondents reported that they had been informed
about their rights and that information about patients’ rights and the Patient Ombudsman
was posted in a publicly accessible place. Taking into account the cultural background and
the organization of the healthcare system in the different countries, a significant variation
in results was observed (χ2 = 124.26; p < 0.0001) as regards the provision of information
to patients concerning their rights. As analyses show, significantly more respondents in
Poland (62.4%) than in Slovakia (37.7%) and Spain (16.5%) were informed about their
rights when using medical services. When assessing the observance of patients’ rights
in personalized medical care, the results of the answers to the question concerning the
provision of a sufficient level of intimacy to the patient during the provision of medical
services were also sought. As indicated by the data, 60.5% of respondents confirmed that
they were ensured good conditions when receiving medical services that minimized the
feeling of embarrassment and reduced privacy.

228



J. Pers. Med. 2021, 11, 191

3.1. Observance of Patients’ Rights in Personalized Healthcare as Perceived by Nursing Students

In the opinion of nursing students, respect for the patients’ right to receive compre-
hensive information about their own health condition and planned medical treatment in
personalized healthcare significantly varied (χ2 = 315.61; p < 0.0001) in the analyzed sub-
groups. A high percentage (92.8%) of nursing students from Spain indicated that the right
in question is respected in their country. However, around half of the respondents (51%) in
the Slovak group and only 28.5% in the Polish group were of the same opinion. Further
analysis involving the issue of compliance with the patients’ right to receive pastoral care
during the hospital stay showed statistically significant differences (χ2 = 122.24; p < 0.0001).
More than half of the respondents confirmed this possibility and one in three Spanish
students had no opinion about it, while in the Polish group 16.6% (n = 67) and in the Slovak
group 13.6% (n = 68) of nursing students declared that they had no knowledge about it
(Table 1).

Table 1. Distribution of answers to questions on patients’ rights-a comparative analysis.

No. Patients’ Rights Answer Scale

Responses-Number (%) Chi-Squared
Test
(χ2)

pPoland
n = 404

Spain
n = 208

Slovakia
n = 390

1
The right to obtain comprehensive
and understandable information on

their health condition

Yes 115 (28.5) 193 (92.8) 199 (51.0)

315.61 0.0001 ***
No 92 (22.8) 9 (4.3) 109 (28.0)

I have no opinion 133 (32.9) 6 (2.9) 32 (8.2)

I don’t know 64 (15.8) 0 (0.0) 50 (12.8)

2
The patient’s right to pastoral care

while staying in hospital

Yes 262 (64.9) 118 (56.7) 210 (58.9)

122.24 0.0001 ***
No 13 (3.2) 22 (10.6) 62 (9.7)

I have no opinion 62 (15.4) 67 (32.2) 50 (17.9)

I don’t know 67 (16.6) 1 (0.5) 68 (13.6)

3
The right to deposit valuables in a
hospital depository during on-site

(stationary) treatment

Yes 310 (76.7) 130 (62.5) 356 (91.3)

121.64 0.0001 ***
No 26 (6.4) 19 (9.1) 13 (3.3)

I have no opinion 43 (10.6) 59 (28.4) 10 (2.6)

I don’t know 25 (6.2) 0 (0.0) 11 (2.8)

4
Data protection and confidentiality
of patient information by healthcare

professionals

Yes 346 (85.6) 165 (79.3) 356 (91.3)

66.13 0.0001 ***
No 14 (3.5) 37 (17.8) 11 (2.8)

I have no opinion 29 (7.2) 4 (1.9) 9 (2.3)

I don’t know 15 (3.7) 2 (1.0) 14 (3.6)

5
Disclosure of information subject to
professional secrecy by healthcare

professionals

I don’t know 59 (14,6) 20 (9.6) 89 (22.8)

36.78 0.0001 ***

Yes, if the
information covered
could contribute to a
risk to the health and

life of others

225 (55.7) 141 (67.8) 180 (46.2)

Never 40 (9.9) 10 (4.8) 26 (6.7)

At the request of the
court 80 (19.8) 37 (17.8) 95 (24.4)

6

Obligation to provide the patient
with a copy of the records of

hospital/ambulatory treatment by
the medical facility

Yes 289 (71.5) 156 (75.0) 264 (67.7)

51.14 0.0001 ***
No 30 (7.4) 18 (8.7) 53 (13.6)

I have no opinion 42 (10.4) 34 (16.4) 29 (7.4)

I don’t know 43 (10.6) 0 (0.0) 44 (11.3)
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Table 1. Cont.

No. Patients’ Rights Answer Scale

Responses-Number (%) Chi-Squared
Test
(χ2)

pPoland
n = 404

Spain
n = 208

Slovakia
n = 390

7
Discharge of a patient from a

hospital upon the patient’s own
request

Yes 321 (79.5) 101 (48.6) 296 (75.9)

86.00 0.0001 ***

No 10 (2.5) 3 (1.4) 20 (5.1)

Only if their life is
not in danger 47 (11.6) 73 (35.1) 56 (14.4)

I don’t know 26 (6.4) 31 (14.9) 18 (4.6)

8
Withdrawal of the patient’s

objection to organ and tissue
donation

Yes 243 (60.2) 150 (72.1) 221 (56.7)
15.17 0.004 **No 52 (12.9) 22 (10.6) 54 (13.9)

I don’t know 109 (27.0) 36 (17.3) 115 (29.5)

Explanations: * p < 0.05; ** p < 0.01; *** p < 0.001.

In the following analyses, an attempt was made to find a subjective assessment by
the nursing students concerning the extent to which patients’ rights were respected in
healthcare facilities in Poland, Spain and Slovakia. The distribution of the results was
significantly different (χ2 = 75.26; p < 0.0001). It was found that 72.1% of nursing students
from Spain, 51.2% from Poland and 38.5% of students from Slovakia rated the respect of
patients’ rights as good (Figure 1). On the other hand, one in five students from the Slovak
group (20.8%) also indicated a disadvantageous situation for the patient, indicating that
the level of respect for patients’ rights was rather low or definitely low (Figure 1).
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(χ² = 75.26; p < 0.0001) 

Figure 1. Observance of patients’ rights as perceived by nursing students.

3.2. Differences in Nursing Students’ Knowledge of Selected Patients’ Rights in Personalized
Healthcare

Further analyses involved investigating students’ knowledge of a patients’ rights in
personalized healthcare to deposit valuable items to a hospital depository during inpatient
treatment in a healthcare facility. The analysis demonstrated statistically significant dif-
ferences (χ2 = 121.64; p < 0.0001). It was found that the vast majority of Slovak students
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(91.3%; n = 356) positively responded to the question of whether a patient in healthcare
facilities has the right to use a depository for the period of hospitalization. One of the
most important patients’ rights in personalized healthcare concerns the confidentiality
of patient-related information. The data obtained show that 86.5% (n = 867) of nursing
students confirm that the patient has the right to data protection and confidentiality con-
cerning the information on the patient by the medical staff. This means that all information
about the patient’s health condition, the diagnostic, therapeutic, rehabilitation and nursing
activities carried out and any other information obtained in connection with the exercise of
the medical profession must not be disclosed to any unauthorized persons and should be
treated as confidential. The data in Table 1 allow us to conclude that there is a statistically
significant variation in the results among students across countries (χ2 = 66.13; p < 0.0001)
in terms of knowledge of the patients’ right to the confidentiality of information. A higher
percentage of students from Slovakia (91.3%; n = 356) than students from Spain (79.3%;
n = 165) indicated their knowledge of this right. In certain situations, medical practitioners
are obliged to disclose information covered by professional secrecy. It was found that more
than half of the nursing students (54.5%; n = 546) felt that medical staff could be exempted
from professional confidentiality if the information covered could contribute to a risk to
the health and life of others. The analysis of opinions concerning the issuance of copies of
inpatient/ambulatory treatment records by the medical facility to the patient demonstrated
statistically significant differences (χ2 = 51.14; p < 0.0001). It was found (Table 1) that 75%
of the students (n = 156) from Spain confirmed that a medical facility is obliged to provide
the patient with the records of inpatient or outpatient treatment, while a slightly lower
percentage of students from Poland (71.5%; n = 289) and Slovakia (67.7%; n = 264) were of
the same opinion. The situation was slightly different as regards knowledge declared by
the students of the patient’s right to be discharged from a hospital at their own request.
The data presented show significant variation in responses among students (χ2 = 86.00;
p < 0.0001). The vast majority of respondents from Poland (79.5%; n = 321) and Slovakia
(75.9%; n = 296) stated that a patient has the right to be discharged from hospital on their
own request. In contrast, a significant proportion (35.1%; n = 73) of Spanish students
stated that a patient can only be discharged upon their own request from a hospital if their
life is not in danger. Patients’ rights also include the right to withdraw their objection to
the donation of organs and tissues. Data analysis (Table 1) showed significant differences
among nursing students (χ2 = 15.17; p < 0.004); the vast majority of students (72.1%; n = 150)
from Spain confirmed the patient’s right to withdraw their objection to organ and tissue
donation, while 29.5% (n = 115) of students from Slovakia, 27.0% (n = 109) from Poland
and 17.3% (n = 36) from Spain stated that they had no knowledge of this issue.

In the course of the study, students were asked to make a subjective assessment of
their level of knowledge in the field of patients’ rights, using a rating scale from 2 to 5. In a
statistical analysis, significant differences in the level of knowledge (F = 67.43; p < 0.0001)
were observed between students from Poland, Spain and Slovakia. The highest mean
values were obtained by students from Spain (3.54 ± 0.92), while significantly lower scores
were found for students from Poland (3.00 ± 0.73) and Slovakia (Table 2).

Table 2. Variation in students’ self-assessed knowledge of patients’ rights.

Variables

Country of Origin

ANOVA
(F)

p Value

Poland
n = 404 (40.3%)

Spain
n = 208 (20.8%)

Slovakia
n = 390 (38.9%)

M ± SD, Me,
Min.–Max.,

95% CI

M ± SD, Me,
Min.–Max.,

95% CI

M ± SD, Me,
Min.–Max.,

95% CI

Self-assessment of students’
knowledge of patients’ rights

(rating scale 2–5)

3.00 ± 0.73, 3.00,
2.00–5.00,

2.93 ± 3.07

3.54 ± 0.92, 4.00,
2.00–5.00,

3.42 ± 3.67

2.79 ± 0.69, 3.00,
2.00–5.00,

2.72 ± 2.86
F = 67.43 0.0001 ***

Explanations: * p < 0.05; ** p < 0.01; *** p < 0.001. n, subgroup size; M, arithmetic mean; SD, standard deviation; Me, median; Min., minimum;
Max, maximum; 95% CI, confidence interval.
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After establishing low, average and high scores, special attention was paid to the
proportion of the surveyed students who rated their competence in the area of patients’
rights as low. As it turned out, as many as 35.9% of students from Slovakia, 26.5% from
Poland and 14.9% from Spain were quite critical and indicated in the self-assessment a low
level of knowledge of patients’ rights (Figure 2).
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Figure 2. Self-assessment of the level of the students’ knowledge of patients’ rights—distribution of answers.

Subsequent analyses reported statistically significant differences (F = 3.44; p < 0.03) in
self-reported knowledge of patients’ rights among the age groups of Slovak students. It
was proven that students aged 23 years and older received significantly higher mean values
in the assessment (3.0 ± 0.68) than students in the ≤20 years age group (2.7 ± 0.67). This
is probably linked to the implementation of educational content on the topic of patients’
rights in classes in subsequent years. However, no statistically significant differences in
self-assessed knowledge were found among Polish and Spanish students (F = 0.11; p < 0.89
vs. F = 0.18; p < 0.83) in the respective age groups. Analyses demonstrated that, in the
Spanish group, the year of study significantly determined the level of students’ knowledge
of patients’ rights (F = 14.68; p < 0.0001). Second-year students received higher mean values
in the self-assessment (3.8 ± 0.85) than first-year students. Taking into account the year
of study in the analyses, no significant differences in self-assessed knowledge of patients’
rights were found among students from Poland (F = 0.16; p < 0.85) and Slovakia (F = 0.81;
p < 0.44).

3.3. Assessing the Importance of the Patient’s Right to Dignity in Personalized Healthcare

In further analyses, an attempt was made to rank, in the opinion of nursing students,
the importance of the patient’s right to respect their dignity, since the care of people in
health and illness should always be based on respect for their dignity, subjectivity and
ensuring intimacy when health services are provided by medical personnel. The right
to respect for dignity also includes the right to die in peace. When asked what rank on
a 2–5 rating scale the students would give to the patients’ right to dignity, significantly
different results (F = 133.56; p < 0.0001) were obtained, depending on the surveyed students’
country of origin (Table 3).
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Table 3. Patients’ right to dignity—comparison of rankings.

Variables

Country of Origin

ANOVA
(F)

p Value

Poland
n = 404 (40.3%)

Spain
n = 208 (20.8%)

Slovakia
n = 390 (38.9%)

M ± SD, Me,
Min.–Max.,

95% CI

M ± SD, Me,
Min.–Max.,

95% CI

M ± SD, Me,
Min.–Max.,

95% CI

Ranking on a 2 to 5 scale
given to the patient’s right

to dignity by the
respondents

3.43 ± 0.77, 4.00,
2.00–4.00,
3.35–3.50

4.37 ± 0.92, 5.00,
2.00–5.00,
4.24–4.49

3.27 ± 0.79, 3.00,
2.00–4.00,
3.19–3.35

F = 133.56 0.0001 ***

Explanations: * p < 0.05; ** p < 0.01; *** p < 0.001. n, subgroup size; M, arithmetic mean; SD, standard deviation; Me, median; Min., minimum;
Max., maximum; 95% CI—confidence interval.

The analyses showed that Spanish students obtained significantly higher mean values
(4.37 ± 0.92) in the ranking of the patient’s right to dignity than students from the other
two countries. Subsequent analyses explored the influence of selected sociodemographic
characteristics such as age and year of study within the country on the ratings indicated
by students regarding the patient’s right to dignity. The analysis found no statistically
significant differences in the rank given to the patient’s right to dignity across age groups
in any of the analyzed countries. However, in Spain, the year of study was found to
significantly (F = 3.72; p < 0.03) influence the level of students’ ranking of the patient’s right
to dignity. Spanish first-year students gave a significantly higher ranking to the patient’s
right to dignity (4.6 ± 0.73) than third-year students (4.1 ± 1.08; p < 0.02). In contrast,
there were no statistically significant differences in the ranking given to the patient’s right
in students from different years of study in Poland and Slovakia. Therefore, it may be
concluded that the results of the studies conducted in Poland, Spain and Slovakia confirm
the differences in the knowledge of patients’ rights among nursing students, but they
require further scientific consideration.

4. Discussion

We attempted to determine the role and importance of patients’ rights in personalized
healthcare from the perspective of nursing students in Poland, Spain and Slovakia. It was
recognized that the individualized nature of medical services involves respecting the rights
of the patient, which protect the patient’s autonomy (freedom) from interference by other
parties and provides the basis for claiming the legitimate conditions for the exercise of
those rights. According to the procedures applicable in a given healthcare facility, the
patient should be informed of their rights, which should be recorded in an understandable
and legible manner and available in the patients’ areas.

The results of the authors’ own research show that only one-third of the respondents
were informed about their rights before admission to hospital or during the provision of
health services and that the information on patients’ rights and the Patients’ Ombudsman
was posted in a publicly accessible place. The analyses of research results obtained by
many other authors quite often reveal an unfavorable situation of the patient concerning
their rights in various medical entities operating in the medical services market. For
example, a study conducted by Ansari et al. among 500 Iranian patients in inpatient
and outpatient care found that 93.5% of them did not receive any information on patients’
rights [26]. Moreover, a study conducted by Egyptian researchers on a group of 514 patients
hospitalized at the Minia University Hospital found that about 76% of patients did not
know about the existence of the patients’ rights charter and 98.1% of those surveyed
said that the medical team did not inform them of the treatment options available [27].
This means that healthcare providers should place greater emphasis on raising patients’
awareness of their rights and involving them in decisions about their treatment choices.
Abedi et al. also indicated the need to increase patients’ awareness of their rights during the
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delivery of healthcare services [28]. As stated by Agrawal et al., to take effective educational
measures to improve general awareness not only among patients but also among various
stakeholders in the healthcare system, it is important to assess the awareness of hospitalized
patients of their rights [29]. As shown by the results of a study conducted by Tabassum
et al. in two hospitals in Lahore (Pakistan) from the public and the private sectors, most
patients (64%) were not aware of their rights. However, the level of awareness of patients’
rights was higher in patients receiving medical care in a private hospital than in a public
hospital [30]. It is also worth referring to the findings of Mohammadi et al. who, in their
study, indicated the need to inform patients about ethical and legal issues related to privacy
and confidentiality, before and during admission to hospital [31].

As shown by an analysis of the authors’ own study results, significantly more patients
in Poland (62.4%) than in Slovakia (37.7%) or Spain (16.5%) were informed about their
rights. Other researchers have also attempted to assess existing barriers to compliance
with patients’ rights on the basis of a meta-analysis. The most important factors cited as
obstacles to respecting patients’ rights included, among others: excessive workload of
nurses, staff shortage, organizational factors and a lack of awareness of the patients’ rights
charter among patients, nurses, doctors and students [32]. In the current study, the degree
of observing patients’ rights in healthcare institutions in the opinion of nursing students in
Poland, Spain and Slovakia is significantly different. Almost 75% of Spanish students rated
the level of observing patients’ rights in their country as good. The respect for patients’
rights in Polish and Slovak healthcare institutions was rated much lower by the students.
Undoubtedly, there is a need to search for subjective and objective factors affecting the
level of respecting patients’ rights in medical facilities.

Interesting results were also presented by Mousavi et al. who showed that the rights
of patients admitted to the Intensive Care Unit are more affected than those of patients
admitted to other hospital wards. They pointed to inadequate nurse-to-patient ratios,
socio-economic problems, working hours and high workload in a limited time as the main
factors affecting the quality of nursing practice in terms of respecting patients’ rights,
among others [33]. In contrast, Waddington and Mesherry raise the important issue of
informed consent for the treatment of people with psychosocial disabilities in Europe [34].
In other studies conducted by Sabzevari et al. among medical staff of the hospitals affiliated
with the Mashhad University of Medical Sciences, the highest level of respect for patients’
rights was found in the area of respect for patients’ privacy and confidentiality, which
was assessed as excellent by all respondents (100%). The lowest value of compliance
with patients’ rights was associated with the presentation of adequate and appropriate
information addressed to patients, which was rated excellent by 48.1% respondents [35].

Human dignity and subjectivity require that medical personnel observe the highest
standards of ethical conduct and respect the intimacy of the patient. In the authors’ own
study, Spanish nursing students ranked the patient’s right to respect for dignity with
the highest mean values, demonstrating the importance of this right in personalized
medical care.

Of all the staff caring for patients, it is nurses who spend the most time with the
patients, see their behavior and recognize their needs. Thus, the quality of nursing care
depends on the knowledge and experience of nurses. As Sheikhtaheri et al. proved
in their study on a group of Iranian nurses, the mean score of nurses’ knowledge of
patients’ rights was acceptable, while more experienced and educated nurses showed more
knowledge about patients’ rights. However, compliance with patients’ rights by the nurses
involved in the study was questionable [36]. In the current study, the level of nursing
students’ knowledge of patients’ rights significantly varied. The highest average values
were obtained by students from Spain, while the most critical in self-evaluation were those
from Slovakia.

An attempt to determine the extent to which doctors and nurses in Oman were aware
of the importance of patients’ rights and their observance was undertaken by Al-Saadi
et al. Their research showed that overall awareness of the importance of patients’ rights

234



J. Pers. Med. 2021, 11, 191

among medical staff was high (91.5%), although compliance with these rights in practice
was much lower (63.8%) [37].

Nurses often take on the role of the patient’s spokesperson, yet daily nursing practice
also includes certain shortcomings with regard to respecting patients’ rights [38]. During
their studies, nursing students acquire knowledge, clinical skills and social competences in
order to fulfill their duties towards patients and their families with due diligence in their
professional work.

Aydin Er et al. presented the results of a study involving 238 nursing students from
the West Black Sea Universities in Turkey in which the majority of the nursing students
held desirable attitudes toward patient information, truth-telling and protection of patients’
privacy and medical records. The authors proposed that ethics education, covering both
patient’s rights and the obligations of nurses to defend these rights, be introduced to the
study curriculum [39]. Based on a review of the literature on the topic, genuine contacts
of nursing students with patients during clinical classes are of key importance in the
development of the skills necessary for students working with patients. The concept of
learning from patients has emerged recently, thus transferring the emphasis of learning
from professionals as the example to follow to relations created between the student and
the patient [40]. This development is particularly important in the domain of social compe-
tences, where nursing students should always see to the patient’s welfare, respect patient’s
dignity and autonomy, display understanding for ideological and cultural differences and
respond with empathy in contacts with patients and their families [20].

As indicated by Kim, in order for future nurses to be well prepared for their profes-
sional roles, it is desirable to revise the curriculum in the nursing program to strengthen in-
terpersonal care behaviors, biomedical ethics and students’ sensitivity to human rights [41].
Moreover, mentors involved in clinical nursing education are expected to provide the
optimal educational environment for achieving and demonstrating the desired level of
competence in conjunction with professional ethics and patients’ rights [42]. Finally, it
should be added that modern nursing entails an ethical responsibility to respect and pro-
tect patients’ rights. The presented results of the authors’ own research reflect a certain
fragment of reality and provide a contribution to further scientific investigations.

5. Limitations and Implications for Professional Practice

The results of this study help to outline implications for professional practice. Firstly,
they point to a need to analyze study programs in conjunction with assessing the effective-
ness of clinical teaching in the nursing program, with particular emphasis on the courses
that involve learning outcomes related to professional ethics and patients’ rights. Secondly,
there is a need to disseminate the information on patients’ rights among the population
in a given country. Thirdly, medical practitioners, as part of their postgraduate training,
should deepen their knowledge, improve their professional skills and develop their social
skills throughout their careers. This will ensure a sufficiently high level of medical care
for the patient, which will translate into therapeutic safety and patient satisfaction with
the medical services provided. The presented study is the first one of this type conducted
on the international scale in selected European countries, i.e., Poland, Spain and Slovakia,
but it has its limitations, such as the size of the surveyed group, and needs to be replicated
with a larger number of respondents.

6. Conclusions

1. The degree to which patients’ rights are respected in healthcare facilities in Poland,
Spain and Slovakia in the subjective assessment of nursing students is significantly
different and is not always favorable for the patient.

2. A variation in the level of nursing students’ knowledge of selected patients’ rights in
personalized healthcare was observed, requiring in-depth educational activities at the
university level in respective countries.
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3. The degree of knowledge of patients’ rights among nursing students is not uniform
and includes the right to information on the patient’s health, the confidentiality of
patient-related information and medical records, to withdraw their objection to organ
and tissue donation, to pastoral care and to deposit valuable items.

4. The right to respect dignity, which also includes the right to die in peace and dignity
in personalized medical care, was rated the highest by Spanish first-year students.
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Abstract: Early detection of gestational complications is a priority in obstetrics. In our social context,
this is linked to maternity age. Most studies are focused on biological factors. However, pregnancy
is also influenced by social and psychological factors, which have not been deeply explored. We
aimed to identify biopsychosocial risk and protective factors associated with the development of
maternal and fetal complications. We enrolled 182 healthy pregnant women, and plasma melatonin
and cortisol levels were measured in the first trimester by chemiluminescent immunoassays. At
different time points along gestation, women answered several questionnaires (positive and negative
affect schedule, hospital anxiety and depression scale, pregnancy concerns scale, life orientation
test, resilience scale, life satisfaction scale and life–work conflicts scale). They were followed up
until delivery and categorized as normal pregnancy, maternal or fetal complications. Maternal
complications were associated with low melatonin (OR = 0.99 [0.98; 1.00]; p-value = 0.08) and life
satisfaction (OR = 0.64 [0.41; 0.93]; p-value = 0.03) and fetal complications were associated with high
cortisol (OR = 1.06 [1.02; 1.13]; p-value = 0.04), anxiety (OR = 2.21 [1.10; 4.55]; p-value = 0.03) and
life–work conflicts (OR = 1.92 [1.04; 3.75]; p-value = 0.05). We conclude that psychological factors
influence pregnancy outcomes in association with melatonin and cortisol alterations. High maternal
melatonin and life satisfaction levels could be potential protective factors against the development of
maternal complications during pregnancy. Low anxiety and cortisol levels and reduced work–life
conflicts could prevent fetal complications.

Keywords: anxiety; life satisfaction; life–work concerns; melatonin; cortisol; biopsychosocial model;
obstetric complications

1. Introduction

Maternity is highly influenced by social factors, including education, economic or
racial aspects. In industrialized societies, a key social determinant is the delay of maternity
age [1], related to the gradual access of the women to higher education, employment and
pregnancy control. The use of assisted reproduction techniques (ART) has made possible
maternity beyond biological limits [2]. Pregnancy at an age over the optimum childbearing
age has biological consequences, including higher rate of pregnancy complications and
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infertility. In addition, the use of ART increases the rates of multiple pregnancies [3], which
are also a risk factor for complications, including preterm delivery (labor before 37 weeks
of gestation) and fetal growth restriction (FGR) [4].

Almost 17% of pregnant women experience some type of pregnancy complication,
which affects maternal and infant’s health [5]. Detecting women at risk as early as possible
is a priority in obstetrics. Despite intensive research, there are still unknown causes that
increase the risk of pregnancy complications. The majority of studies have focused on bio-
logical factors, some of which have been identified. However, pregnancy is influenced not
only by biological determinants, but also by other factors. The biopsychosocial approach
is ingrained in the “general systems theory”, which states that a system is characterized
by the complex interactions of its components [6]. In the obstetric field, there is a psycho-
logical and social domain that should be incorporated into clinical practice to improve
healthcare. Therefore, insight into pregnancy complications should be approached from a
biopsychosocial point of view.

The psychological sphere likely exerts an important influence on pregnancy. Get-
ting pregnant at an advanced age, the need of ART and a multiple pregnancy represent
important stress factors which may negatively influence pregnancy outcome. There is
evidence that individuals under high stress take poorer care of themselves and are more
likely to engage in health-impairing behaviors, which may affect maternofetal health [7,8].
The importance of psychological factors on maternal health also is evidenced by the fact
that antenatal optimism is the most protective factor against maternal postnatal adverse
outcomes, e.g., depression or other mood disorders [9]. Maternal psychological factors may
also influence long-term offspring health. For example, psychological stress in pregnancy,
specifically in early stages, has been associated with higher risk of mental disorders in the
offspring [10]. Life concerns, anxiety or problems in concealing work and personal life
exert an influence on the biological environment of pregnant mothers and could be the link
between psychological responses and negative influences on maternofetal health.

The interaction between psychological and biological factors and their impact on
pregnancy outcomes have not been sufficiently explored [8]. Melatonin and cortisol are
important hormones in gestation and can be potential biological factors implicated in this
relationship. Melatonin is synthesized by the pineal gland with a peak at night [11], and
during pregnancy it is also produced by the placenta [12]. Melatonin is a key hormone for
pregnancy maintenance due to its pleiotropic roles [13], including its remarkable effects as
an antioxidant [14]. We have evidence that, in the first trimester of pregnancy, a poor an-
tioxidant status is linked with the development of pregnancy complications, and melatonin
is an important contributor protecting against oxidative damage [3]. Our data indicate that
maternal plasma melatonin is lower in women with preterm birth [15]. Daytime melatonin
levels have been demonstrated to be influenced by anxiety and depression [16], perhaps
due to the reduction in the number of sleep hours, which are directly proportional to
melatonin circulating levels [17]. Therefore, it is possible that the dysregulation of this
hormone under stressful conditions will influence pregnancy outcome.

Cortisol is another important hormone that may influence pregnancy outcome. Corti-
sol is synthesized by the hypothalamus–pituitary–adrenal axis and has cell catabolic and
immune system suppression effects [18]. Cortisol secretion is closely linked to stress condi-
tions, and it has been related to maternal mood, showing associations with psychological
stress [19] and anxiety [20]. The maternal psychological stress and the associated increase
in cortisol levels have been linked with adverse neonatal outcomes [21]. In this sense, we
have evidence from twin pregnancies that the levels of maternal cortisol in early pregnancy
are negatively associated with birth weight [15].

We hypothesize that social and psychological spheres exert an impact on obstetric
outcome, influencing biological factors. We aimed to identify biopsychosocial risk and
protective factors associated with the development of maternal and fetal complications
in our social context, characterized by an advanced maternity age. We also explored the
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relationship between psychological variables and melatonin and cortisol, key hormones
implicated in pregnancy and stress.

2. Materials and Methods
2.1. Cohort Selection

This is a retrospective, non-interventional and observational study from the Hospital
Universitario La Paz (HULP, Madrid, Spain). Pregnant women were enrolled at 8 weeks
of gestation at Obstetrics and Gynecology service. Women were first informed about
the study proposal, and those who accepted anonymously and voluntarily to participate
in the study signed a consent. The exclusion criterion was women who had previous
diseases (hypertension, obesity, diabetes mellitus, inflammatory or immune deficiency
diseases or record of previous pregnancy complications). The inclusion criterion was
good comprehension of the Spanish language. Finally, 182 healthy pregnant women were
enrolled. The study flow-chart is shown in Figure 1.

Figure 1. Flow-chart of study participants. Exclusion criteria: chronic maternal disease (i.e., hypertension, obesity, diabetes
mellitus, inflammatory or immune deficiency diseases previous pregnancy) and diagnoses of obstetrical complications
before. Sample size (n) is shown between brackets.

This study was performed in accordance with the Declaration of Helsinki regarding
studies in human subjects and it was approved by HULP and Universidad Autónoma de
Madrid Ethical Committees (PI-1490 and CEMU/2013-10, respectively).

2.2. Maternal and Neonatal Data Collection and Group Classification

Maternal and neonatal data were collected from the medical record. Maternal data
collected were maternal age (years), civil status (single/married), educational level (under-
graduate/university degree), employment situation (working/unemployment, of herself
and, in the case of having a partner, also of the partner), family core-economic income
(euros/month), smoking habits (yes/no) and alcohol intake during pregnancy (yes/no),
gestational age (weeks of gestation), twin gestation (binary variable) and assisted re-
production techniques (ART, binary variable). In addition, obstetric adverse outcomes
(diagnosed by the obstetrician staff based on hospital guidelines) were also recorded
and included: hyperemesis gravidarum (defined as more than 3 episodes of vomiting/day,
weight loss of 5% and ketones in the urine), pregnancy-induced hypertension (defined
as blood pressure ≥ 140/110 mmHg without preeclampsia alterations before 20 weeks of
gestation), gestational diabetes mellitus (defined as blood glucose levels > 140 mg/dL in
the glucose tolerance test), preeclampsia (defined as pregnancy-induced hypertension and
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protein in the urine), pregnancy anemia (defined as hemoglobin < 11 g/dL in the first
trimester or < 10.5 g/dL in the second or third trimester) and intrahepatic cholestasis of
pregnancy (defined as pruritus and alterations in the blood/liver function tests includ-
ing serum bile acids levels). Women who developed any of these complications during
pregnancy were included in the “maternal complications” group.

Neonatal data recorded were infant sex and the following fetal adverse clinical out-
come: any alterations in the physiologic systems reported by echography during pregnancy
follow-up, FGR (defined as intrauterine growth below the third percentile or below the
tenth percentile with hemodynamic alterations by Doppler echography; binary variable)
and preterm labor (defined as gestational age low than 37 weeks; binary variable). Preg-
nancies with any of these fetal outcomes were included in the “fetal complications” group.

2.3. Maternal Plasma Variables in the First Trimester

At 9–11 weeks of gestation, blood samples were extracted from 8:00 to 9:00 am, by
venipuncture in Vacutainer® lithium heparin gel tubes for plasma separation (Becton
Dickinson comp., Madrid; Spain), following the protocols established by the medical staff.
Plasma was obtained by centrifugation (2100× g, 15 min at 4 ◦C), within a maximum of 2 h
after extraction and stored at −80 ◦C to assay melatonin and cortisol.

To determine melatonin levels, plasma was evaporated to dryness with an evaporator
centrifuge (Speed Vac SC 200; Savant; Hyannis, MA, USA). The residues were dissolved
in distilled water and melatonin levels were determined by a competitive enzyme im-
munoassay kit (Melatonin ELISA; IBL International, Hamburg; Germany) according to
the manufacturer’s instructions. The kit is characterized by an analytical sensitivity of
1.6 pg/mL and high analytical specificity (low cross-reactivity). Melatonin was expressed
as pg/mL. This method was extensively described in Aguilera et al. [22].

To assess plasma cortisol, a competitive immunoassay using direct chemilumines-
cent technology was used, being analyzed with an Advia Centaur instrument (Siemens
Healthineers, Madrid; Spain). Cortisol was expressed as µg/dL.

2.4. Maternal Psychological Variables during Pregnancy

Women answered psychological applications in each trimester of pregnancy at Weeks
9–11 (first trimester), 24–25 (second trimester) and 36 (third trimester), during a pro-
grammed visit to the hospital. Missing data referred to women with miscarriage, preterm
delivery or follow-up loss, coinciding with the visit of pregnant women to the hospital.
Psychological applications are described below:

Positive and Negative Affect Schedule [23], Spanish version [24]. This standardized
application scores the positive and negative affectivity using 20 items with a Likert answer
of 5 points ranging from “nothing” (1) to “extremely” (5). Some of the positive items were
“active” or “strong” and some of the negative items were “restless” or “distressed”.

Hospital Anxiety and Depression Scale [25], Spanish version [26]. This standardized
application scores the anxiety using a questionnaire with seven items with a Likert answer
of 4 points ranging from “no anxiety” (0) to “high anxiety” (3).

Pregnancy concerns scale. It is an ad-hoc scale, which was elaborated according to the
recommended phases for the creation of psychological scales [27] and was previously used
by our research group [28]. This scale evaluates personal concerns about gestation worries.
It is a scale with 10 items with a Likert answer of 4 points ranging from “none” (0) to
“many” (3). Some items were “the health of my newborn” or “the effect of the drugs on
the fetus”.

Life Orientation Test [29], Spanish version [30]. This application scores personal opti-
mism. We used a short scale of five items with a Likert answer of 5 points ranging from
“completely agree” (1, low optimism) to “completely disagree” (5, high optimism). Some
examples of the items are “I am always optimistic about my future” and “I usually think
the things are not going right”.
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Resilience scale [31], Spanish version [32]. This application scores the ability to cope
with daily difficulties/problems. We used a short scale of six items with a Likert answer
of 7 points ranging from “completely disagree” (1, low resiliency) to “completely agree”
(7, high resiliency). Some items in the scale were “In any situation, I can be efficient” and
“When I believe in myself, I can go through difficult times”.

Life Satisfaction scale [33], Spanish pregnancy version [34]. This application scores
subjective satisfaction with your own life. The scale has five items with a Likert answer of
5 points ranging from “completely disagree” (1, low life satisfaction) to “completely agree”
(7, high life satisfaction). Some items in the scale were “In general, my real life is close to
my ideal life” or “If I were born again, I don’t think I’d change anything in my life”.

Life–work conflicts scale. It is an ad-hoc scale, which was elaborated according to the
phases for the construction of psychological scales [27] and was previously used by our
research group [28]. This application scores the association between work and family
life difficulties. It is a scale with six items with a Likert answer of 4 points ranging from
“never” (0, minimum conflicts) to “always” (3, maximum conflicts). Some items were “I
am irritable at home because my work is exhausting” and “I have to cancel plans with my
partner/family/friends due to work commitments”.

The points of data collection and reliability of psychological applications are summa-
rized in Table 1.

Table 1. Timing for data collection and reliability of the psychological application.

Cronbach’s α 1T 2T 3T

Maternal and neonatal data - X X X
Maternal plasma variables - X

Maternal psychological variables
Negative affect 0.80 X X X
Positive affect 0.73 X X X

Anxiety 0.84 X X X
Pregnancy concerns 0.82 X X X

Optimism 0.66 X X
Resilience 0.66 X X

Life satisfaction 0.87 X X
Life–work conflicts 0.88 X

First trimester (1T), second trimester (2T) and third trimester (3T) of pregnancy. Cronbach’s α was used to assess
the reliability of psychological applications in this study.

2.5. Statistical Analysis

Statistical analysis was performed using R software (version 3.6.0, R Core Team, 2018,
Vienna; Austria) within R Studio interface, using MASS, pscl, oddsratio, ggplot2, ggpubr
and cowplot packages. Continuous variables were expressed as median and interquartile
range (IQR) and qualitative variables as relative frequency. The univariate analysis for
the maternal characteristics, plasma and psychological variables were compared using the
Mann–Whitney test. The correlation between hormonal levels and psychological factors
was analyzed by the rho-Spearmen test. The association between quantitative variables
was assessed by the Chi-squared test. Those variables that showed a p-value < 0.10 in the
univariate analysis were considered as modulatory variables in the regression models. This
criterion was proved as the most parsimonious analysis in the models [35].

Regression models were created through stepwise procedures to estimate the major
contribution of maternal/neonatal characteristics, maternal plasma and psychological
variables to maternal and fetal complications. We conducted a stepwise analysis of po-
tential confounders in five sequential categories: (1) maternal characteristics: maternal
age, gestational age, twin gestation, ART, infant sex, FGR and preterm labor; (2) maternal
plasma variables at first trimester: melatonin and cortisol; (3) psychological variables at first
trimester; (4) psychological variables at second trimester; and (5) psychological variables
at third trimester. The regression models show adjusted odds ratios (OR) with 95% of

243



J. Pers. Med. 2021, 11, 183

confidence interval (CI) and determination coefficients (R2). In the regression models, the
collinearity variables were discharged. The p-value < 0.05 was considered significant. In
addition, p-value < 0.10 was reported as a quasi-significant trend.

3. Results

The prevalence of maternal complications in the cohort was 46.2% (84/182) and the
prevalence of fetal complications was 25.0% (45/182). There was no statistical association
between maternal and fetal complications (χ2 = 0.759; p-value = 0.38).

3.1. Maternal Characteristics and Development of Obstetric Complications

Overall, 67.5% (123/182) of the women in the study had graduate degree, being
the rest undergraduate degree. There were no women with less than an undergraduate
education. Overall, 67.0% (122/182) had a partner; and the partner was employed for
95.1% (116/122). Overall, 86.2% (157/182) of the women were employed during the study
period. Regarding the economic level of the family core, 74.1% (135/182) of the cohort
earned more than 2000 euros/month.

We did not find statistical differences in any of the socioeconomic parameters analyzed
(civil status, educational level, economic status and alcohol or tobacco consumption)
between women with and without maternal complications. No differences were found
in relation to either infant sex or maternal age. The group of women with maternal
complications showed a significantly lower gestational age and higher use of ART, twin
pregnancies and preterm labor, compared to women without maternal complications
(Table 2).

Table 2. Maternal characteristics according to maternal and fetal complications.

Maternal Complications Fetal Complications

No (n = 98) Yes (n = 84) p-Value No (n = 125) Yes (n = 45) p-Value

Maternal age (years) 35.0 (6.0) 35.0 (7.0) 0.51 34.0 (6.0) 35.0 (5.0) 0.039
Civil status

Single 26.6% (21) 26.7% (24)
0.40

28.3% (33) 27.5% (11)
0.87Married 73.4% (58) 71.1% (64) 71.8% (84) 72.5% (29)

Educational level
Undergraduate 21.0% (17) 34.5% (32)

0.49
27.3% (33) 29.2% (12)

0.77Graduate 77.7% (63) 64.5% (60) 71.1% (86) 70.7% (29)
Employment situation

Working 93.8% (76) 87.1% (81)
0.16

91.7% (111) 85.4% (35)
0.25Unemployment 6.2% (5) 9.7% (9) 5.7% (7) 14.6% (6)

Smoking habits 14.8% (12) 17.2% (16) 0.61 14.0% (17) 19.5% (8) 0.35
Alcohol intake 42.0% (34) 39.1% (36) 0.70 38.3% (46) 48.8% (20) 0.24
Gestational age (weeks) 38.0 (3.0) 37.5 (2.0) 0.006 38.0 (2.4) 35.8 (2.5) 0.001
Twin pregnancies 38.1% (37) 67.5% (56) 0.001 41.9% (52) 80.0% (36) 0.001
ART 25.5% (25) 49.4% (41) 0.001 28.0% (35) 60.0% (27) 0.001
Male 1 52.3% (46) 60.8% (48) 0.27 57.6% (68) 51.3% (20) 0.49
Male 2 41.9% (13) 52.9% (27) 0.33 54.2% (26) 42.9% (12) 0.34
Preterm labor 17% (16) 32.9% (26) 0.015 0% (0) 52.4% (22) 0.001
Fetal growth restriction 4.3% (4) 12.2% (9) 0.060 0% (0) 33.3% (15) 0.001

Data show median and interquartile range (IQR) in quantitative variables and relative frequency (n) in qualitative variables. 1 Sex in single
and first newborn in twin pregnancies. 2 Sex of the second newborn in twin pregnancies. Assisted reproduction techniques (ART). The
p-value was obtained by Mann–Whitney U and Chi-squared tests, for quantitative or qualitative variables, respectively.

Regarding differences between women who developed or not fetal complications, no
statistical differences were found in socioeconomic parameters or infant sex. However,
women with fetal complications had significantly higher age, use of ART, twin pregnancies,
preterm labor and FGR, compared to women without fetal complications (Table 2).

In our cohort, ART and twin pregnancy were significantly associated (χ2 = 79.512;
p-value = 0.001), as well as preterm labor and FGR (χ2 = 4.391; p-value = 0.036). Based on
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these collinearities, the variables twin pregnancy and preterm labor were included in the
logistic regression models.

3.2. Maternal Plasma Variables in the First Trimester

In pregnancies without any obstetric adverse outcome, plasma melatonin levels were
16.0 (27.3) pg/mL. Melatonin levels tended to be lower in women who developed a
maternal complication compared to those who did not develop a maternal complication,
it but did not reach statistical significance (p-value = 0.09; Figure 2A). Melatonin levels
were not significantly different between women with and without fetal complications
(Figure 2B).
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Figure 2. Maternal plasma melatonin and cortisol levels according to maternal (A) and fetal (B) complications. Data show
median and interquartile range (IQR). The p-value was obtained by Mann–Whitney U test.

In pregnancies without any obstetric adverse outcomes, plasma cortisol levels were
19.2 (8.7) µg/dL. Cortisol levels did not show statistical differences between women with
and without maternal complications (Figure 2A). Cortisol tended to be higher in the group
who developed fetal complications but did not reach statistical significance (p-value = 0.07)
(Figure 2B).

3.3. Psychological Variables during Pregnancy

Psychological variables were reported according to the gestational trimester. Table 3
shows the scores of the study groups and mothers without any obstetric adverse outcome
(maternal or fetal complications).

Regarding maternal complications, in the first trimester, we did not detect statistical
differences between groups in any of the parameters evaluated. In the second trimester,
women who developed maternal complications showed significantly lower scores in life
satisfaction compared to those without maternal complications. In the third trimester, the
group of maternal complications scored statistically lower in both life satisfaction and
resilience than women without maternal complications (Table 3).

Regarding the group of fetal complications, in the first trimester, women with fetal
complications showed a significantly higher score in anxiety compared to women without
fetal complications. In the second and third trimesters, no statistical differences in the psy-
chological variables were detected between mothers with and without fetal complications
(Table 3).
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In the cohort (n = 182), we found in the first trimester a significant and positive
correlation between resilience and melatonin levels (rho = 0.18; p-value = 0.021). Although
without significant differences, in the second trimester, we found a negative correlation
among negative affect (rho = −0.15; p-value = 0.09), pregnancy concerns (rho = −0.15;
p-value = 0.07) and melatonin levels. Furthermore, in pregnant women with maternal and
fetal complications, we found in the second trimester a significant and positive correlation
between positive affect and melatonin levels (rho = 0.55; p-value = 0.033). However, we did
not find a statistical correlation between cortisol levels and any of the psychological scores.

Since a high proportion of women in the study had pregnancies derived from ART
(n = 66), we also analyzed differences in psychological variables according to use of ART.
In the first trimester, ART had significantly higher scores of negative affect (ART = 2.1 (1.0);
non-ART = 1.7 (0.8), p-value = 0.026) and anxiety (ART = 1.1 (0.6); non-ART = 0.7 (0.4),
p-value = 0.006). In the third trimester, ART also had significantly higher scores of negative
affect (ART = 2.3 (1.1); non-ART = 2.0 (1.0), p-value = 0.010) and anxiety (ART = 1.3 (0.8),
non-ART = 1.0 (0.7), p-value = 0.007). Furthermore, ART had significantly lower scores of
positive affect (ART = 3.4 (0.7); non-ART = 3.5 (0.8), p-value = 0.033) and life satisfaction
(ART = 5.4 (1.6); non-ART = 5.8 (1.0), p-value = 0.017).

3.4. Logistic Regression Models Associated with Maternal and Fetal Complications

The models showed that maternal complications were associated with preterm labor,
indicating that maternal complications are a risk factor for prematurity. Data also evidence
that melatonin levels in the first trimester and the psychological variable “life satisfaction”
in the third trimester were negatively associated with maternal complications and, therefore,
could be considered protective factors (Figure 3A).
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In the models of fetal complications, preterm labor was a risk factor associated with
fetal complications. Other risk factors for fetal complications were maternal cor-tisol
levels and anxiety in the first trimester, and life–work concerns in the second tri-mester
(Figure 3B).

4. Discussion

The objective of this study was to identify biopsychosocial risk and protective fac-
tors associated with the development of adverse obstetric outcomes. Our data show that
maternal psychological features exert an influence on pregnancy outcomes; in particular,
high scores in life satisfaction could be a protective factor to prevent maternal complica-
tions, while anxiety and life–work conflicts may be risk factors of fetal complications. The
present study also points out the relationship between maternal melatonin and cortisol
levels in early pregnancy and obstetric outcomes. We explored the association between
maternal psychological parameters and these plasma hormones. Although we did not find
a significant correlation with cortisol, we found some associations between psychological
variables and melatonin. Melatonin levels were positively associated with resilience in the
first trimester and with positive affect in the second trimester, while a negative associa-
tion was found with pregnancy concerns. In summary, our data reveal the relationship
between social, psychological and biological spheres, which can exert an influence on
pregnancy outcomes. Our data point out the need to study pregnancy from a more global
biopsychosocial approach.

Pregnancy complications are increasing in our society due to several factors and
represent an important health problem. Thus far, they have been studied mainly from a
clinical point of view. The incorporation of the psychological and social domain into clinical
practice may help to understand their origin and to improve healthcare. The relevance of
considering multiple spheres to predict the clinical outcomes has been demonstrated in
perinatology [36]. In this work, we considered this global approach, analyzing the social,
psychological and biological spheres. These different aspects are discussed below.

Social factors. Regarding the social sphere, poverty and racial disparities have usually
been explored as key determinants of health. In the studied population, these factors do
not seem to play an important influence on the obstetric and neonatal outcome, since the
population studied is of middle-high socioeconomic level. A relevant characteristic in our
population was the age, which was above the optimum for maternity. This fact reflects a
key aspect in high-income countries: the delay in the maternity age. In our social context,
there has been a gradual access of the women to higher education and employment, as well
as in pregnancy control [37]. These sociocultural determinants may be some of the factors
implicated in the continuing rise in the age of childbearing observed from the second half
of the twentieth century [38]. High-income countries enacted comprehensive maternity
legislation providing women with rights, such as a period of employment protection for
childbirth [39]. Legislation can help solving the problem of work–family conflicts; however,
delayed maternity age and its impact on women’s health remains a problem. In fact, in our
population, we found that maternity age was associated with adverse fetal outcomes.

The association between advanced maternity age and adverse outcome may have
biological grounds. On the one hand, it is linked to infertility. ART has made possible
maternity beyond biological limits. However, the main consequence is an increased rate of
twin pregnancies, which are a risk factor for obstetric complications, particularly preterm
labor [38,40]. This was confirmed in the present study, evidencing that twin pregnancies
were nearly seven times more likely to develop a complication compared to singletons.
It is important to note that obstetric adverse outcomes are not a direct effect of ART, but
rather of the fact that the use of ART is associated with twin pregnancies. In fact, it has
been found that the rate of obstetric complications in twin pregnancies derived from ART
is not higher than in spontaneous twin pregnancies, even at 45 years old [41]. In addition,
an important aspect to explore would be the relationship of particular ART techniques and
obstetrical outcomes, which we did not collect it.
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In addition to the biological influence on pregnancy outcome, psychological factors
were considered. Getting pregnant at an advanced age, the process of repetitive ART cycles
and a multiple pregnancy represent important stress factors for the mother, which may
exert negative influences. Therefore, the psychological sphere should be considered.

Psychological factors. Psychological stress during pregnancy affects the maternal–fetal
binomial health and is known to have effects on pregnancy hypertension, fetal program-
ming and gestational timing [42]. According to the literature, pregnancy is a period of
significant life change for a woman and her partner, and it can be perceived as a stressful
situation. Research has found that negative life events were associated with an increased
risk of fetal complications and emotional distress in the mother [43]. Our data support that
pregnant women with high negative affect scores are associated with maternal and fetal
complications. In the same line, other studies have found that psychological optimism,
pessimism or anxiety are associated with birth outcomes [44]. Our data show that maternal
anxiety in the first trimester is a risk factor for later development of fetal complications.

Pregnancy represents a challenge, and, for many women, it may be a stressful period,
particularly if there are insufficient psychosocial resources or additional stressors. One of
them is the use of ART, which implies a high level of uncertainty. We therefore explored
the possible influence on psychological factors and pregnancy outcomes. As expected,
we found higher scores of negative affect and anxiety and lower positive affect and life
satisfaction in pregnancies derived from ART. If the response to a stressor is inadequate, it
may lead to a negative influence on health. Our data show that ART-derive pregnancies
were at higher risk of maternal and fetal complications. This has been proposed to be
directly linked to advanced maternity age and the association with twin pregnancies;
however, our data reveal high levels of anxiety, which may also contribute to the worse
outcome and could be taken into consideration.

According to the Commission on the Social Determinants of Health from the World
Health Organization [45], a stressful workplace is considered one of the most important
psychological stressors, while stable family core and social behaviors are key positive
aspects for mental health [46]. Our data support that pregnant women with maternal
and fetal complications scored low in life satisfaction and high in life–work concerns.
Today, health professionals should be aware of the influence of psychological processes
and social behavior disadvantage on disease; in fact, sociodemographic disadvantages are
also postulated as independent risk factors for adverse pregnancy outcomes [47].

It is important to note that the psychological scores in the second and third trimesters
may be biased because pregnancy problems have already been diagnosed and maternal
behaviors could be affected.

Biological factors. Pregnancy is a period of biological changes, which interacts with the
psychological sphere. A stressful job, the problems associated with the pressure of getting
pregnant at an advanced age, the use of ART and twin pregnancies are important psycho-
logical factors which may influence the biological domain [43]. Even though the biological
milieu has been thoroughly studied in relation to obstetric complications, the relationship
between psychological and biological spheres has not been fully addressed before. In our
study, we assessed two key hormones, melatonin and cortisol, since they are relevant in
pregnancy and have been previously shown to be affected by psychological conditions.

Melatonin has been associated with the psychological alterations, and it has been
proposed that low levels of this hormone may underlie the pathophysiology of depression
and other mood disorders, which are also relatively frequent the context of pregnancy. In
addition, this hormone is relevant in the maintenance of a normal pregnancy. Therefore,
we hypothesized that melatonin could be a keystone between psychological processes
and pregnancy disorders. Our data show a negative correlation between melatonin lev-
els and pregnancy concerns. In addition, we demonstrated that women with maternal
complications tended to have lower melatonin levels. This association may be related
to poorer antioxidant defenses, since oxidative stress is a key mechanism in pregnancy
complications [48] and the role of melatonin as protective hormone in pregnancy is related
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to its powerful antioxidant actions [14]. In fact, previous data of our group demonstrate
that low plasma melatonin was associated with low levels of antioxidants and development
of maternal complications [3] and with preterm delivery in twin gestation [15]. We suggest
that low melatonin can contribute to a poor antioxidant balance in early pregnancy and
participate in pregnancy complications later on. Melatonin is a hormone with a circadian
rhythm and its highest levels occur during sleep. Therefore, the reasons for low melatonin
levels can be directly related to sleep deficiency. Sleep disturbances can be linked to psy-
chological factors. For example, it has been shown that life–work conflicts and pregnancy
concerns are key factors influencing sleep [48]. According to our data, pregnancy concerns
tended to be increased in women with maternal complications. Therefore, it is possible that
the association between low melatonin and poor pregnancy outcome could be partially
related to a reduction of the number of sleep hours. Additionally, the effects of job-related
stressors on work–family conflict are most often viewed from the perspective of conserva-
tion of resources theory [49]. According to the theory, individuals have a finite amount of
time, attention and energy, and, therefore, higher time commitment or demand from one
role puts pressure on other roles [50,51]. We analyzed the possible relationship between
melatonin and resilience in the first trimester and found a positive association. We propose
that melatonin can be a hormone affected by psychological variables, being associated with
positive and negative mood in pregnancy. This hypothesis needs to be studied further
since the present work had some limitations, such as assessing melatonin at daytime and
at a single and point. It would be desirable to analyze also night levels along pregnancy,
together with evaluation of sleep quality and psychological variables.

Cortisol is a hormone with multiple physiological roles and well known to be secreted
in stressful situations. In pregnancy, maternal cortisol passage to the fetus is limited by the
placental barrier 11β-dehydrogenase enzyme (11β-HSD-2), which transforms cortisol into
cortisone, an inactive glucocorticoid [52,53]. It has been demonstrated that 11β-HSD-2 is
inhibited as a consequence of maternal psychological stress, affecting fetal growth [54,55].
There is also evidence that pregnant women who had anxiety showed a reduction of
uterine blood flow [56] which is related to FGR. These studies are in accordance with our
data showing high anxiety scores in women who developed fetal complications together
with a trend towards high levels of cortisol in the first trimester. Our data add evidence
to the link between maternal stress during early pregnancy and adverse maternal-fetal
outcome, through alterations in the hormonal milieu. However, although we analyzed
the possible association between cortisol levels and the psychological variables, such
as anxiety, we did not find any potential relationship. Our study had some limitations
regarding cortisol measurements, which could account for this. Firstly, the assessment
at a single time point in the morning; evaluation of the hormone at different time points
would have been more informative, allowing analyzing other parameters such as the
diurnal cortisol slope and cumulative cortisol output across the day. It is also possible
that venipuncture could have caused additional stress and cortisol release; this effect has
been mainly observed in children related to fear of pain and is likely minimized in our
population of adults with a programmed intervention. Cortisol measurements in saliva
could avoid this possible problem.

Strengths and Limitations

The main strength of this study was the longitudinal approach in the psychological
variables. This condition adds power to the design compared to cross-sectional studies,
by virtue of observing the temporal order of events. The second strength of the study was
the exploration of multiple spheres in the pregnancy context. The new methodological
approaches to research in human biomedicine must consider the biological, psychological
and social points of view. Thirdly, the logistic regression models with the stepwise method
allow estimating the contribution of biological, psychological and social areas sequentially.

Regarding limitations, the first is the assessment of the biochemical variables only at
a one-time point since cortisol and melatonin exhibit circadian rhythms. This was due to
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ethical limitations, which restricted the blood collection only in the morning and in the
first trimester, coincident with a routine analysis. Although blood samples were extracted
in the same conditions and the levels were determinate under the same protocols for all
women, this aspect needs to be taken into account in future studies. The second limitation
is the sample size, which is smaller in the third trimester than in the first one, related
to prematurity, stillbirths or loss to follow-up, resulting in fewer women completing the
psychological applications at the end of pregnancy. It would also be desirable to have a
more heterogeneous population reflecting other social environments, since the present
sample is homogeneous in terms of age, education and income. Thirdly, the analysis
of the biological markers at different time points along gestation, and the inclusion of
other molecules such as inflammatory mediators, oxidative stress markers or placental
and vascular growth factors, known to be related to pregnancy disorders would help to
complete the relationship between biological and psychological variables and their role in
pregnancy outcomes.

In addition, it would be necessary to carry out new studies to check whether the
results are maintained in other cohorts with another methodologies (i.e., Monte Carlo
simulation analysis). However, the key element is to start from a theoretical model that
justifies the analyses performed, not only focus on the method [57]. Gaining knowledge
on factors from these three spheres would help building up the biopsychosocial model of
pregnancy, which would aid maternal counseling to improve pregnancy outcomes.

5. Conclusions

In this work, using logistic regression models, we detected a relationship between
some maternal psychological and biological factors (melatonin and cortisol) and the devel-
opment of complications.

To help preventing maternal complications, high melatonin levels at the beginning of
gestation and life satisfaction in mid-pregnancy could be protective factors. Our results also
suggest that low anxiety and cortisol levels at the beginning of pregnancy and reducing
problems of work–life conciliation could help prevent fetal complications. Considering
these data, it may be interesting to promote health public guidelines to support resources,
which will improve life satisfaction and life–work conciliation during pregnancy. In
addition, to know the social-reality of each pregnant women, intervening from primary
care to specialized clinical psychology would help humanize pregnancy. These policies
contribute to the decline in the rate of adverse obstetric outcomes with a direct impact on
the healthcare cost, particularly in societies with advanced maternity age.
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