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Antonio Nieto-Escámez, Esteban Obrero-Gaitán and Marı́a Catalina Osuna-Pérez
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Chronic diseases are commonly defined as conditions that last one year or more and
require ongoing medical attention, limit activities of daily living, or both [1]. These include,
for example, diabetes, cancer, and cardiovascular and neurodegenerative disorders. Such
diseases are growing at an alarming rate, especially in the aging population, and are the
leading causes of death and disability for adults in developed countries [2].

Living with a chronic condition can be stressful because it changes patients’ lives, dis-
tressing their physical or/and mental health or threatening their survival [3]. Nevertheless,
people are able to take steps to cope with these new situations, manage their condition, and
maintain a good quality of life.

People who have chronic diseases spend a significant amount of time in self-management
in out-of-hospital environments, in their homes, and in their community settings. These
patients have different disease statuses and management requirements.

Medicine and healthcare have been profoundly transformed as a result of technological
progress along with clinical research achievements, resulting in an increased disease-
management capacity [4].

Over time, medicine and healthcare models have evolved towards a practice that
is technically feasible, economically valuable [4,5], and culturally, ethically, and socially
accepted. In this evolution, personalized care could be the key. It represents an opportunity
to improve care for all individuals from a singular or collective point of view that holds
promise for the prevention and treatment of diseases.

The development of personalized care implies strong involvement and commitment
from society. Researchers and policymakers must analyze the potential effect of per-
sonalized care approaches within healthcare and recommend reorganization of services,
infrastructures, regulations, and policies for personalized care to become truly embed-
ded/implemented in healthcare systems [4]. Additionally, patients, caregivers, family, and
healthcare providers identify and discuss problems caused by or related to the patient’s
condition and then develop plans and goals to empower patients and their families.

A personalized care approach could greatly benefit patients with chronic conditions
given its impact on aspects of physical health, mental health, and the ability to self-manage
conditions. New approaches that allow for the development of personalized care and
improvement of overall treatment adherence should be strongly encouraged by health-
care providers.

With this editorial and Special Issue focusing on personalized care and treatment com-
pliance in chronic conditions, we aimed to stimulate the research community to continue
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producing evidence that supports the positive effects of a personalized care approach on
the diagnosis and treatment of chronically ill patients.

The accepted topics included a variety of research studies, from study protocols [6]
to original qualitative [7–9] and quantitative studies [10–17]. Additionally, review proto-
cols [18,19] and literature reviews [20–23] were included, covering different areas of care,
from studies addressing ageism [6] or stigma [17] to a personalized approach to diagnosing
and managing ischemic stroke [16]. We highlighted the importance of recognizing that
in order to enhance healthcare delivery, all stakeholders involved in providing care must
actively partner with patients and families to enable changes in the care process, obtaining
higher patient satisfaction and better health outcomes. Therefore, studies involving family
caregivers, which are central to delivering better healthcare, were also considered and
published in the Special Issue.

Several internationally renowned research groups contributed with research. We
highlight two studies in particular. The first study reported on a novel boot-camp program
to help guide personalized exercise in people with Parkinson’s disease. This study shows
the program’s acceptability and usefulness regarding participation in a PD-personalized
educational and exercise boot-camp program. This program was considered a valuable
example of personalized care used to better influence patients’ exercise habits [15]. Second,
we highlight a study aiming to assess the effect of virtual-reality-based therapy to reduce
the impact of fibromyalgia syndrome in outcomes such as pain, dynamic balance, aero-
bic capacity, fatigue, quality of life, anxiety, and depression. The findings demonstrated
that virtual-reality-based therapy can effectively reduce pain, fatigue, anxiety, and depres-
sion and increase dynamic balance, aerobic capacity, and quality of life in women with
fibromyalgia syndrome [21].

Overall, 19 articles were published, all with a common aim of increasing knowledge
in the field of personalized care.
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Abstract: Given the variety of exercise programs available for people with Parkinson’s disease (PD),
such individuals may struggle to make decisions about what exercise to perform. The objective
of this study was to assess the usefulness, satisfaction, and preferences regarding participation
in a PD-personalized educational and exercise boot camp program. Attendees participated in a
four-day program consisting of exercise sessions, workshops, and social activities. We collected
demographic and clinical information. We assessed satisfaction and preferences immediately after.
At one-month follow-up, participants assessed usefulness and changes in exercise habits. Eight
individuals diagnosed with PD, with a mean age of 59.5 ± 6.8 years, participated. All participants felt
“very satisfied” and likely to attend future events. The two favorite sessions were: cognitive stepping
and dance-based movements. At one-month follow-up, participants considered the program “very
useful” and reported changes in their exercise routine. Our results suggest that the boot camp
program was considered useful and capable of influencing participants’ exercise habits.

Keywords: Parkinson disease; personalized medicine; clinical exercise; exercise prescription; boot
camp; physiotherapy

1. Introduction

Parkinson’s disease (PD) is a neurodegenerative disease that results in a gradual
reduction in activities of daily living and quality of life [1]. Increasing evidence suggests
that individuals with PD benefit from continuous ongoing exercise to improve and maintain
physical functioning and help them better manage the disease [2,3].

As such, people with PD are currently encouraged to play an active role in self-
management and acquire the exercise tools in their community to manage their disease [4].
Yet, there is a variety of rehabilitation, exercise, and physical activity programs that are
now available for individuals with PD. Some of the more common approaches highlighted
in recent literature include amplitude-based movements [5–8], dance [9–11], Tai Chi [12,13],
Qigong [14,15], Nordic walking [16,17], boxing [18–20], and aquatic exercise [21,22].

Translation of therapies into practice in the community setting has, however, proven
difficult. Engaging in a regular rehabilitation and clinical exercise interventions and
guaranteeing ongoing adherence requires finding the proper program that really fits the
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patients’ needs and preferences, as well as bypasses common perceived barriers to exercise
in PD [23,24].

Just telling people about the benefits of these exercises and expecting them to make
decisions is debatable. Making the choice about which type of exercise programs to
perform, understanding the evidence, safety issues, and the adaptations needed for each
program [25] may be difficult. Considering the benefits of such programs, there is a need
to overcome these translation issues.

Several lines of evidence have suggested that boot camps represent an effective and
useful means of teaching [26,27]. Despite knowledge of this success, few studies have
investigated the usefulness of delivering exercise education via boot camps for individuals
with PD.

No study has attempted to encompass the range of these different approaches all
in one intervention or program in PD. Providing access to a boot camp program that
provides participants the opportunity to familiarize themselves with types of exercise
programs while guiding them as to what works best and potentially guiding their exercise
choices may be of critical importance. Here, we present a PD-personalized educational
and physical activity boot camp program that provides participants the opportunity to
familiarize themselves with common evidenced exercise programs.

Our primary objective was to assess the patients’ perceived usefulness (or helpfulness)
and utilization (or how much they changed their exercise routines and made use of the
knowledge) of the program to facilitate exercise choice and lifestyle behavior over time. Sec-
ondary objectives included the assessment of satisfaction, preferences, and adverse events.

2. Methods
2.1. Design

We used a single group pre-test and post-test design.

2.2. Sampling and Recruitment

The sampling method selection was non-probabilistic by convenience. Following
European Parkinson guidelines regarding the recommended number of individuals per
group [3], we included eight individuals with PD, invited via email from a Parkinson’s
patient association. All participants had to be able to ambulate independently, able to
tolerate a minimum 1 h of exercise, and able to attend all 4 days of the boot camp. Care
partners were also invited to attend.

2.3. Participants

Eight individuals with PD (5 women) participated in the program with a mean age of
59.5 ± 6.8 years. All participants were participating for the first time in a boot camp. The
participants’ demographics and clinical characteristics can be found on Table 1.
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2.4. Ethics and Procedures

This study follows the principles of the Declaration of Helsinki. The study was
approved by the Egas Moniz Research Ethics Board. Participants completed an informed
consent form before starting the program and received an information sheet explaining
how their data would be used.

2.5. Program

The boot camp program consisted of four days of training featuring sessions that were
30–60 min each for a total average of 4 h per day. The boot camp began with an overview
of general group goals based on a pre-assessment questionnaire. After, it focused on
alternating between exercise, educational sessions, and social patient–family interactions.
See Table 2 for topics presented on each day. To provide an engaging educational experience,
therapists used various formats to teach, including multimedia presentations, hands-on
activities during lectures, exercise sessions, and interactive discussions (question-and-
answer periods that allowed participants to learn from the therapists but also from each
other). The tips and tricks sessions, for example, included trying the cueing strategies
taught and exploring solutions for better management of issues associated with PD reported
on a pre camp questionnaires. Presenters’ slides and tangible information to easily reference
later were shared with all participants.

Table 2. Description of the boot camp educational and exercise sessions’ topics.

Days Educational and Exercise Sessions Format

Day 1

One-on-one brief assessments and introductions Education

Exercise in Parkinson Disease: why, what and how. Education

Introduction to variety of exercises. Practice

New exercise ingredient in PD: cognitive-motor training. Education

Cognitive Stepping with amplitude-based movements. Practice

Day 2

Review of Day 1, goals for the day Education

Changes in voice, communication and swallowing in PD Education

Voice, Breathing & Movement session Practice

Educational session: Walking/freezing/talking difficulties Education

Walk & Talk dual task program Practice

Nordic walking with integrated voice training session Both

Day 3

Review of Day 2, goals for the day Education

Hydrotherapy: impact on mobility Education

Exercise Session: Using boxing for mobility and voice
training in PD Practice

Tips & Tricks for transfers in daily life and exercise Both

Exercises for transfers: rhythm, amplitude & speed Practice

Day 4

Review of the Camp, future goals & community resources Education

Tips & Tricks for bypassing barriers to exercise. Education

Goodbye Drum-based dancing activity Practice

Adapted Tai Chi Practice

‘Take home messages’ test activity Education

The exercise sessions included practicing examples of amplitude-based interventions [5–8],
Nordic walking [16,17], multitask cognitive and motor exercise challenges [2,28–30], hydrother-
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apy [21,22,31] and tai-chi [12,13], dance-based movements [9–11], as well as a boxing
session [18–20].

All sessions were delivered in a group format. To guarantee safety, two volunteers
were available to provide support to people if needed. The intensity of the physical activity
sessions was delivered according to patient’s tolerance and started ranging from a low to
moderate intensity of aerobic exercise (40–60% HRR (or VO2R). Due to the group format,
patients were taught to self-assess and monitor their effort throughout each session. The
volumes of the aerobic based sessions were ≥30/40 min of continuous or intermittent
exercise per session based on the exercise recommendations in European guideline for
physiotherapy for Parkinson’s disease [3]. The program was led by a physiotherapist and a
speech therapist with specialized training and experience in PD (Josefa Domingos and John
Dean). A local physiotherapist was invited to the program to be able to carry on exercise
classes if requested by participants.

Social activities (e.g., mealtimes, resting breaks) promoted interaction with peers and
contributed to peoples’ feeling more acquainted with each other, adding to a positive
group dynamic.

2.6. Data Collection

Participants completed an online pre-assessment structured questionnaire before the
program, a post-assessment immediately after, and a one-month follow-up.

The pre-assessment collected general information on demographics, top 5 clinical
problems, past medical conditions, disease management strategies used, current exercise,
preferred exercise modalities, and perceived barriers/facilitators to performing exercise.
The pre-assessments also inquired about the participant’s goals and expectations for at-
tending the boot camp.

Immediately after the program, we assessed satisfaction, preferences, and any adverse
events via online anonymous questionnaire. Patients were asked to rate on 4-point scales
how satisfied they were with boot camp (1 = not satisfied, 2 = neither, 3 = satisfied, and
4 = very satisfied), whether they would recommend the program to a friend (1 = Yes,
2 = No, 3 = Maybe), and how likely are they to return to a similar program (1 = very likely,
2 = likely, 3 = neither, and 4 = unlikely). They were also asked which sessions they preferred
(1 = Educational sessions; 2 = Dance-based amplitude movements; 3 = Voice & Breathing;
4 = Boxing session; 5 = Walk & Talk dual task training; 6 = Cognitive stepping program;
7 = Hydrotherapy activity; 8 = Nordic walking; 9 = On the floor activities; 10 = Drum-based
dance activity) and if there was any type of problem encountered during the program.

A follow-up anonymous questionnaire emailed to each participant one month after the
boot camp asked the participants to assess the perceived usefulness of the program in the
management of the current participant’s exercise habits, as well as to assess the utilization
(or how much they changed their exercise routines and made use of the knowledge and
experience of the bootcamp). Usefulness was assessed based upon the patients’ perceived
(self-reported) usefulness of the program. Patients were asked to rate on 4-point scales how
useful the boot camp was in helping them manage their current exercise habits (1 = not
useful, 2 = neither useful, nor useless, 3 = useful, and 4 = very useful). Utilization was
based upon changes in exercise habits that were made after the program.

2.7. Data Analysis

Data were extracted to a spreadsheet. Using the IBM Statistic Package for the Social
Sciences software, version 26.0 descriptive statistics were adopted to analyze data.

3. Results

Participants most frequently reported their expectation for the boot camp was to learn
more about specialized exercise. See patients’ exercise habits and expectations for the boot
camp in Table 3.
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3.1. Percieved Usefulness and Utilization

Participants considered the boot camp very useful (seven in eight; 87.5 %) and useful
(one in eight; 12.5%) in managing their current exercise habits. At one-month follow-up,
seven participants reported making changes in their exercise routine after the boot camp,
and one participant said, “Not really changed anything; I need more time in my day”.
The participants that made changes mentioned specifically: “I do exercise more frequently
now”; “Introduced the “power” breathing that I learnt in the program”, “Taking daily
commitment to exercise seriously”, “Joined a gym to do more exercise”, “I do more walking
periods and cognitive games”, “I started Nordic walking” and, “started sessions with the
physiotherapist involved in the program”.

3.2. Satisfaction

After the program, all participants had favorable feedback, with all (100%) feeling
very satisfied, likely to attend future events, and “would recommend to another person
with PD”.

3.3. Preferences

About six in eight (75 %) participants felt that many of the exercises and activities
were new to them. The two training sessions that participants enjoyed the most were: dual
task cognitive stepping (six in eight; 75 %) and dance-like movements (six in eight; 75 %).
The two sessions that participants enjoyed less were: Nordic walking (two in eight) and
boxing training (two in eight).

3.4. Safety

No falls, major injuries, or adverse events occurred during the program. One patient
could not attend boxing sessions due to a superficial finger injury.

4. Discussion

Our study aimed to assess the usefulness, utilization, satisfaction, and preferences
regarding participation in a PD-personalized educational and clinical exercise boot camp
program. Based on our results, the boot camp was perceived to be useful by all eight par-
ticipants with mild and moderate PD. Overall, seven out of eight participants referred they
had made changes in their exercise routines one month after. The patients reported high
satisfaction levels and there were no severe adverse events. Given the benefits of ongoing
exercise in PD and the number of current options, the importance of offering guidance for
safe, PD-specific, exercise programs for this population cannot be underestimated [18,25].
Importantly, this paper could help pave the way forward to delivering personalized exercise
education through online boot camps during the COVID-19 pandemic crisis.

After the program, the patients were highly satisfied. Several positive aspects may
have contributed to the high patient satisfaction reported. First, the information from the
questionnaire prior to the program allowed for better tailoring of the program to all the
participants’ needs. Besides clinical information on health status, the questionnaires also
provided with logistical information based on questions such as “What would be a good
time for you to start the activities?”, “If you are bringing someone, please tell us who and
what would you like them to learn from the boot camp?”, and “What topics and activities
would you like to be addressed in the boot camp?”. Personalized exercise programs that are
appropriately designed and delivered increase patient satisfaction with care options [32].
Shared goal setting should always be considered during the initiation and implementation
of exercise interventions. Second, intrinsic motivation, via experiencing the actual benefit
of each exercise, and enjoying participation are important factors for long-term training
adherence [33,34].

The ability to try out the exercises can make a significant difference in one’s ability to
judge the preference, usefulness, and long-term utilization of the varied exercise options. It
ultimately determines the degree to which individuals can judge information effectively
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and use it to make smart exercise selections. Third, delivering the program in a group
format allowed participants to experience the beneficial effects of social support and
motivation from fellow patients [35]. Fourth, most of the participants (six in eight; 75 %)
felt that many of the exercises and activities were new to them, even though all participants
were already doing some sort of exercise on a weekly basis. They reported initially having
clear expectations for the boot camp to gain more knowledge on specific PD exercises.
Accessing specialized care was considered initially as one of the most common factors that
would facilitate exercising (six in eight participants).

Implementing such a program was not without some limitations. First, some patients
might not have future access to personalized exercise programs presented. As such, we
invited a local physiotherapist to the program to help ensure that participants would have
an opportunity to access specialized care if needed. This was an innovated solution to
facilitate access to personalized care. Interestingly, most participants preferred to include
changes in their daily routine activities with only one preferring to book sessions with
the physiotherapist after completing the program. However, measuring the knowledge of
participants immediately after the program would have brought better insights concerning
reasons for change or no change (utilization) one month after. Second, even though
participants were told to invite their families and caregivers, only one participant decided
to bring a caregiver. Nevertheless, all participants were confident that they could contact
the physiotherapist any time they needed additional information or insight. The influence
of the caregiver should be a key factor to be better explored in future programs. Third,
the group format imposed some safety concerns. We limited registrations to eight people
with PD to assure a safe and efficient setting according to current recommendations [3].
Fourth, the nature of the study, with a small sample size and single center design, imposes
restrictions on the generalizability of the findings. We included a heterogeneous group of
people with PD with different backgrounds and did not specifically include participants
with more advanced stages of PD. Further research is needed to measure its effectiveness
on other subtypes and profiles of people and against other educational programs.

5. Conclusions

Our findings demonstrate that trying out different exercises can support judgments
and decisions and thus may be a viable tool for more effective exercise prescription pro-
grams for the PD community. It is easily replicable, improves patients’ knowledge about
exercise, and based on the reported interest of participants in attending another similar
program as well as the benefits they perceived of the usefulness of the program, is likely to
be well-received by health care professionals world-wide.
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Abstract: Impaired physical functioning is one of the most critical consequences associated with fi-
bromyalgia, especially when there is comorbid obesity. Psychological factors are known to contribute
to perceived (i.e., subjective) physical functioning. However, physical function is a multidimensional
concept encompassing both subjective and objective functioning. The contribution of psychological
factors to performance-based (i.e., objective) functioning is unclear. This study aims to investigate
the contribution of pain catastrophizing and pain acceptance to both self-reported and performance-
based physical functioning. In this cross-sectional study, 160 participants completed self-report
measures of pain catastrophizing, pain acceptance, and pain severity. A self-report measure and a
performance-based test were used to assess physical functioning. Higher pain catastrophizing and
lower pain acceptance were associated with poorer physical functioning at both self-reported and
performance-based levels. Our results are consistent with previous evidence on the association be-
tween pain catastrophizing and pain acceptance with self-reported physical functioning. This study
contributes to the current literature by providing novel insights into the role of psychological factors
in performance-based physical functioning. Multidisciplinary interventions that address pain catas-
trophizing and pain acceptance are recommended and might be effective to improve both perceived
and performance-based functioning in women with FM and obesity.

Keywords: fibromyalgia; physical functioning; obesity; pain catastrophizing; pain acceptance;
chronic pain; rehabilitation; clinical psychology; performance-based test

1. Introduction

Fibromyalgia (FM) is a complex chronic pain condition that predominantly affects
women [1,2]. It is characterized by widespread pain, fatigue, cognitive impairment, and a
decline in physical functioning. Although the aetiology of FM is still unclear, central sensiti-
zation might play a crucial role [3,4]. However, an interplay between genetic/biological and
psychosocial factors appears to be necessary to explain the development and maintenance
of this disease [5,6].
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Impaired physical functioning is one of the most critical consequences associated with
FM [1,7,8]. Reduced physical functional capacity is a significant obstacle to daily activi-
ties [9–11] and has a negative effect on the individual’s quality of life [3,12]. For example,
women with FM have difficulties performing activities crucial to remaining physically
independent, which increases their need for assistance from others [9].

The physical decline associated with FM is further exacerbated when individuals have
comorbid obesity [13–15]. Obesity is an important condition to consider in FM owing to
its high prevalence in this population, which can be partly attributed to the decreased
activity levels in individuals with FM [7,13,16]. Obesity contributes to the disability burden
associated with FM [13]. In particular, obesity is associated with increased pain severity
and decreased physical functioning in FM [13,14,16–18]. Individuals with FM and obesity
experience severe functional limitations owing to the combination of two issues: persistent
pain related to FM and restricted movement imposed by obesity [13,19–21]. Thus, both
conditions can interact with and exacerbate each other. Specifically, the chronic pain and
fatigue associated with FM can lead to sedentary behavior, physical inactivity, and weight
gain, which can negatively impact physical health and pain status, creating a vicious
cycle [22].

In recent years, there has been a growing consensus on the importance of improv-
ing physical functioning rather than just reducing pain severity in people with chronic
pain [23–25]. Consistent with this idea, efforts are being made to shift the focus of pain
management from reducing pain to improving the quality of life [25–27]. As a consequence,
modifiable psychological factors like pain-related cognitions and beliefs about experience
of pain that partly explain individual differences in the adaptation to chronic pain, such as
pain catastrophizing and pain acceptance, have gained ground in pain research in the past
decades [28–32].

Pain catastrophizing is defined as a set of exaggerated and negative cognitive-emotional
responses to actual or anticipated painful sensations [33]. According to the fear-avoidance
model, which is a theoretical model developed to outline how pain-related cognitions
influence pain experience [34–36], pain catastrophizing is a key cognitive factor associated
with poor functioning in individuals with chronic pain. Indeed, the tendency to exaggerate
and ruminate on pain experiences, combined with the tendency to feel helpless during
pain episodes (i.e., pain catastrophizing), are known to lead to fear of movement and
activity aversion [36]. As a result, individuals with chronic pain who tend to catastrophize
engage in a variety of safety behaviors (i.e., movement avoidance, guarded movement) to
prevent the worsening of pain symptoms [37]. Eventually, these behaviors lead to a cycle
of avoidance; deconditioning; and, as a result, increased disability [7,38,39].

Pain catastrophizing has been observed in individuals with FM [40] and has been
robustly associated with physical impairment in FM and other pain conditions [41–44].
However, the role of pain catastrophizing in individuals with chronic pain conditions and
comorbid obesity remains less clear. Somers et al. reported higher levels of pain catastro-
phizing in individuals with severe obesity and osteoarthritis compared with individuals
with less severe degrees of obesity and overweight [45]. Shelby and colleagues observed
that higher levels of pain catastrophizing were associated with higher levels of disability in
older adults with overweight, obesity, and osteoarthritis [46]. On the contrary, we recently
observed no significant association between pain catastrophizing and physical disability in
a sample of individuals with obesity and chronic low back pain [32]. These contradictory
and heterogeneous findings could be attributed to the characteristics of participants in
terms of age, clinical condition, and level of obesity, among other factors. However, the
scarcity of evidence about the role of pain catastrophizing in individuals with FM and
comorbid obesity justifies the need for more research.

Pain acceptance is another psychological factor that has received increasing attention
in chronic pain research [47]. It refers to the willingness to experience painful sensations
without attempting to avoid them, as well as the willingness to continue significant ac-
tivities despite the presence of pain [48]. While the fear-avoidance model considers pain
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catastrophizing as a major contributor to pain-related disability, the psychological flexibility
model of pain identifies pain acceptance as a key factor underlying individual differences
in the pain adaptation [49]. The psychological flexibility model emphasizes the importance
of an individual’s ability to flexibly change or persist with a behavior considering personal
goals and values in a setting of competing psychological influences (such as acceptance
of pain) and situational conditions [49]. Persisting in value-oriented behaviors despite
uncomfortable experiences, such as pain, is essential to living a full and meaningful life
according to this framework [50]. Indeed, pain acceptance appears to facilitate participation
in valued activities and the pursuit of personal goals [51], which results in reduced pain
interference with daily activities and less perceived disability [47,51,52].

The combination of both pain catastrophizing and pain acceptance might be important
to consider in pain research. Previous studies have generally focused on the identification
of psychological factors that have a negative impact on physical functioning in individuals
with chronic pain [31,40,53–56]. However, in recent years, resilience factors have also
gained ground in pain research [57]. Pain acceptance has emerged as a crucial component
in the adaptation to chronic pain. Pain acceptance is, in fact, increasingly targeted in
rehabilitative interventions that emphasize the promotion of resources rather than the
restoration or modification of only negative and dysfunctional behaviors [58]. In summary,
while pain catastrophizing may act as a barrier to a favorable adaptation to chronic pain
(i.e., risk or vulnerability factor), pain acceptance might be a facilitator (i.e., resilience
factor) [59].

To date, research into physical functioning in individuals with chronic pain and FM has
mostly relied on self-report measures [25,41,60–69]. Performance-based measures, which
focus on actual rather than perceived functional ability, have generally been neglected.
Importantly, however, self-report and performance-based measures provide different, but
complementary information about physical functioning [70]. Physical function is a multidi-
mensional construct that should encompass both subjective (i.e., self-reported functional
capacity) and objective (i.e., impaired movement) aspects [25,71–73]. While self-report
measures assess what individuals “believe they can do”, performance-based tests evaluate
what they ‘’can actually do” [70]. The contribution of psychological factors tends to be
greater for subjective aspects that involve a cognitive evaluation (such as perceived func-
tioning) rather than actual performance in daily activities [74]. Therefore, past research
might have revealed strong associations between psychological factors and self-report mea-
sures of physical functioning because they assessed subjective perceptions. Importantly,
performance-based and self-reported physical functions are not significantly correlated in
individuals with heterogeneous musculoskeletal chronic pain [71]. In addition, a study
highlighted that individuals with FM report worse subjective physical functioning com-
pared with objective performance [75]. Therefore, research that evaluates and compares
the contribution of psychological factors to perceived and performance-based functioning
outcomes is necessary to advance interdisciplinary interventions for chronic pain.

In summary, the goal of the present study is to investigate the contribution of pain
catastrophizing (vulnerability factor) and pain acceptance (resilience factor) to the physical
functioning of individuals with FM and comorbid obesity. We hypothesized that pain
catastrophizing [41–43,52,56] would be associated with reduced physical functioning, while
pain acceptance would be associated with better physical functioning [47,60,62,76]. We also
hypothesized that the contribution of psychological variables will be greater for perceived
versus performance-based functioning [74].

2. Materials and Methods
2.1. Procedure and Participants

A cross-sectional study was conducted. An a priori power analysis was performed
using G. Power (version 3.1.9.4) [77] to calculate the required sample size to detect statistical
significance. Setting a conservative small-to-medium effect size of the predictors (0.10),
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an alpha of 0.05, and a power of 0.90, a minimum sample size of n = 130 was required to
detect the hypothesized effects.

From January 2019 to September 2019, 160 women were consecutively recruited at the
start of a one-month-long hospitalization program for weight loss and physical therapy at
the Orthopaedic Rehabilitation Unit of the IRCCS Istituto Auxologico Italiano (Piancavallo,
Italy). Data collection was conducted during the first week of the diagnostic assessment,
before starting a physical therapy and nutritional rehabilitative program for weight loss.

Participants were included in this study if they (a) had a FM diagnosis provided
by a rheumatologist according to Wolfe et al. criteria [1]; (b) met the American College
of Rheumatology (ACR) Research Criteria for fibromyalgia [78,79], as measured by the
Fibromyalgia Survey Questionnaire in its Italian version [53]; (c) were over 18 years; and
(d) were able to sign an informed consent form and could complete the questionnaires.

Patients were excluded if they (a) had psychiatric disorders with psychotic symptoms
or severe personality disorders; (b) had previously or were currently receiving psychologi-
cal treatment for FM; and (c) had comorbid acute pain conditions or comorbid chronic pain
conditions different from FM.

2.2. Measures

Sociodemographic and clinical data. Participants completed a self-report protocol that
included age, weight (in kilograms), and height (in centimeters), job status (i.e., employed,
unemployed, or disability pension), current opioid use, and pain duration (in years).

Fibromyalgia symptomatology. The Italian version of the fibromyalgia survey ques-
tionnaire (FSQ) [53] was used to assess the ACR fibromyalgia research criteria [78,79].
This measure, which is recommended in [78,80], was administered to evaluate the level
of symptomatology required to confirm the diagnosis of FM. Individuals must meet the
following research criteria: (1) widespread pain index ≥7 and symptom severity scale score
≥5 OR widespread pain index of 4–6 and symptom severity scale score ≥9; (2) symptoms
have generally been present for at least 3 months.

Pain severity. The numeric pain rating scale (NPRS) [81] was used to assess pain
severity levels. It consists of an 11-point scale (anchors 0 = “no pain”; 10 = “worst possible
pain”). The Numeric Pain Rating Scale is a well-validated and widely used measure of
pain severity in chronic pain conditions [82].

Pain catastrophizing. The pain catastrophizing scale (PCS) [83] is a self-report measure
of pain-related catastrophic thinking. It consists of 13 items on a five-point Likert scale
(from 0 = “not at all” to 4 = “all the time”). The total score ranges from 0 to 52, with
higher scores indicating higher levels of pain catastrophizing [84]. The Italian version [84]
has psychometric properties comparable with the original version. In the current study,
internal consistency was excellent (Cronbach’s α = 0.89).

Pain acceptance. The chronic pain acceptance questionnaire (CPAQ) is a measure
of pain acceptance [85–87] that consists of 20 items scored on a 7-point Likert scale
(0 = “never true” to 6 = “always true”). The maximum total score is 120, with higher
scores indicating greater acceptance. The Italian version of the questionnaire was used [88],
which, in line with the original version, has obtained good psychometric properties. In the
present study, the internal consistency of this measure was excellent (Cronbach’s α = 0.90).

Self-report physical functioning limitations. Self-reported physical functioning limi-
tations were assessed using the physical functioning subscale of the fibromyalgia impact
questionnaire—revised (PF-FIQR). The FIQR is a 21-item measure. The items use an
11-point numeric rating scale ranging from 0 to 10, with 10 representing “worst” function-
ing scores. All questions are related to the functioning of the last 7 days. Higher total scores
indicate a higher impact of the disease and worse functioning. The FIQR assesses three
domains: (a) ‘physical function’, (b) ‘overall impact’, and (c) ‘symptoms’. The total score,
which assesses the impact of FM on overall functioning, can also be computed. Considering
the aim of the present study, the physical function subscale was used. Specifically, the
physical functioning subscale of the FIQR includes nine items developed to evaluate the
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level of physical impairment. This scale has been used in previous research [38,75,89,90].
Scores on the physical functioning subscale of the FIQR range from 0 to 30, with higher
scores indicating worse physical functioning. The FIQR and its subscales have good psy-
chometric properties and good discriminant ability [38]. In the current study, internal
consistency was good (Cronbach’s α = 0.82).

Performance-based physical functioning. The 6-min walking test (6MWT) is a
performance-based test used to evaluate the ability to walk and is a simple and inex-
pensive measure of physical functioning. The 6MWT has been used in research with
persons with FM [38,90,91] with good applicability and reliability findings [38,92]. In this
test, the participant is required to walk for six minutes along a rectangular course of 45.7 m.
Walking distance in meters is measured with higher scores, indicating better physical per-
formance. The distance walked during the 6MWT has been found to be shorter in females
with FM compared with healthy women (i.e., discriminant validity) [9]. Furthermore,
the 6MWT has good reproducibility and is recommended for the assessment of walking
ability in individuals with obesity [93]. Women with obesity have also been found to
walk significantly shorter distances during the 6MWT compared with their normal-weight
counterparts [94,95].

2.3. Statistical Analysis

Counts and percentages were used to describe categorical variables, whereas means
and standard deviations were used to describe continuous variables. Height in meters and
weight in kilograms were used to compute body mass index (i.e., BMI, as the weight in
kilograms divided by the square of height in meters (kg/m2) [96]), which is considered as
an indicator of obesity (BMI ≥ 30) [96].

Pearson bivariate analyses were performed to evaluate the associations between the
numeric pain rating scale (i.e., pain severity), the pain catastrophizing scale (i.e., pain
catastrophizing), the chronic pain acceptance questionnaire (i.e., pain acceptance), the phys-
ical functioning scale of the fibromyalgia impact questionnaire (i.e., self-reported physical
functioning), and the 6-min walking test (i.e., performance-based physical functioning).

To answer our research question, we used multivariate hierarchical regression anal-
yses, as done in previous studies [28,29,33,34]. Before the multivariate regression, we
checked the assumptions of normality, linearity, homoscedasticity, and multicollinearity
of the data. To evaluate the contribution of pain catastrophizing and pain acceptance,
self-reported physical functioning limitations and performance-based physical functioning
were independently introduced as dependent factors in two separate regressions. In both
models, age [97,98], opioid use [98,99], and pain duration [100,101] were entered into
the first step as covariates to control for their relationship with the outcome measures.
Pain severity was entered in the second step, because of its association with physical func-
tioning [38,102]. Pain catastrophizing and pain acceptance were entered simultaneously
in the third and last step. The change in explained variance (∆R2) was used to evaluate
the additional variance of the dependent variables accounted for by the variables included
in each block. The significance was evaluated using a criterion of p < 0.05. Data were
analyzed using the Jamovi software [103].

3. Results

The participant’s characteristics are reported in Table 1.
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Table 1. Means and standard deviations of sociodemographic characteristics and clinical measures.
The theoretical range and actual range are reported. n = 160.

Sociodemographic Characteristics n = 160

Age in years (mean ± SD) 43.6 ± 7.25
Body mass index (mean ± SD) 44.3 ± 7.15

Pain duration in years (mean ± SD) 7.08 ± 2.70
Current opioid use (%) 13.1%

Employed (%) 71.9%
Full-time 22.5%
Part-time 49.4%

Clinical measures Theoretical range Sample’s range Mean ± SD

Widespread pain index 0–19 7–18 13.8 ± 2.70
Symptoms’ severity 0–12 5–11 8.13 ± 1.85

Numeric pain rating scale 0–10 3–9 5.67 ± 1.58
Pain catastrophizing scale 0–52 0–44 27.3 ± 10.3

Chronic pain acceptance questionnaire 0–120 21–74 51.7 ± 11.2
Physical functioning subscale 0–30 9–29 17.7 ± 4.77
6-Min walking test in meters NA * 201–402 306 ± 59.4

Note. * NA: Not applicable.

3.1. Correlations

Pearson’s correlations between measures are reported in Table 2. Pain catastro-
phizing and pain acceptance were significantly and negatively correlated (r = −0.49,
p < 0.001). Pain catastrophizing was significantly and positively associated with pain sever-
ity (r = 0.42, p < 0.001), perceived limitations in physical functioning (r = 0.43, p < 0.001),
and performance-based physical functioning (r = −0.57, p < 0.001). On the contrary, pain
acceptance was significantly and negatively related to pain severity (r = −0.39, p < 0.001)
and limitations in physical functioning (r = −0.47, p < 0.001), and linked to improved
performance-based physical functioning (r = 0.52, p < 0.001). Perceived physical limitations
and performance-based physical functioning were correlated in the negative direction
(r = −0.53, p < 0.001), because higher scores on the self-report physical functioning limi-
tations measure correspond to greater disability, while higher scores on the performance-
based test reflect better physical functioning.

Table 2. Pearson correlation coefficients between study variables. n = 160.

1 2 3 4

1. Pain severity (NPRS) -
2. Pain catastrophizing (PCS) 0.42 * -

3. Pain acceptance (CPAQ) −0.39 * −0.49 * -
4. Self-reported physical functioning limitations (PF-FIQR) 0.36 * 0.43 * −0.47 * -

5. Performance-based physical functioning (6MWT) −0.38 * −0.57 * 0.52 * −0.53 *
Note. NPRS: numeric pain rating scale; PCS: pain catastrophizing scale; CPAQ: chronic pain acceptance ques-
tionnaire; PF-FIQR: physical functioning subscale of the firbomyalgia impact questionnaire; 6MWT: 6-minute
walking test. * p < 0.001.

3.2. Hierarchical Regression Relative to Self-Reported Physical Functioning Limitations

The first multivariate hierarchical regression was conducted using self-report physical
functioning limitations as the dependent variable (Table 3). The demographic characteristics
(i.e., pain duration, age, current opioid use, and body mass index) included in the first
step explained a nonsignificant 4% (R2 = 0.04) variance in self-report physical functioning
limitations in the first step (F (4155) = 1.78; p = 0.14). Pain severity, which was included
in the second step, significantly contributed an additional 12% of the explained variance
(∆F (1154) = 22.60; p < 0.001; ∆R2 = 0.12) of self-report physical functioning limitations.
The third step, which included pain catastrophizing and pain acceptance, significantly
explained an additional 17% of the variance of self-reported physical functioning limitations
(∆F (2152) = 20.10; p < 0.001; ∆R2 = 0.17).
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Table 3. Multivariate hierarchical regression predicting self-report physical functioning limitations.

Step 1 Step 2 Step 3

Factors B (SE) p B (SE) p B (SE) p

Pain duration −0.04 (0.14) 0.792 0.02 (0.13) 856 −0.07 (0.12) 0.566
Age −0.01 (0.05) 0.826 0.02 (0.05) 0.707 −0.01(0.04) 0.929

Current opioid use 2.86 (1.13) 0.012 2.70 (1.06) 0.110 2.66 (0.95) 0.006
Body mass index 0.01 (0.05) 0.897 −0.04 (0.05) 0.400 −0.09 (0.23) 0.054

Pain severity 1.09 (0.23) <0.001 0.44 (0.23) 0.060

Pain
catastrophizing 0.12 (0.04) 0.003

Pain acceptance −0.13 (0.03) <0.001

In the final model, opioid use (B = 2.66, p = 0.006), pain acceptance (B = −0.13,
p < 0.001), and pain catastrophizing (B = 0.12, p ≤ 0.001) contributed unique variance to
the prediction of self-reported physical functioning limitations. Pain severity, which was
significantly associated with self-report physical functioning limitations in the second step,
became nonsignificant when accounting for the contribution of pain catastrophizing and
pain acceptance.

3.3. Hierarchical Regression Relative to Performance-Based Physical Functioning

A second multivariate hierarchical regression was conducted using performance-
based physical functioning as the dependent variable (Table 4). The first step, which
included demographic variables (i.e., pain duration, age, current opioid use, body mass
index), explained a significant 12% (R2 = 0.12) variance in performance-based physical
functioning (F (4155) = 5.23, p ≤ 0.001). In the second step, pain severity contributed
an additional 14% variance in performance-based physical functioning (∆F (1154) = 28.9;
p < 0.001; ∆R2 = 0.139). Next, pain catastrophizing and pain acceptance included in the
third step significantly explained an additional 23% variance of performance-based physical
functioning (∆F (2152) = 33.3; p < 0.001; ∆R2 = 0.226).

Table 4. Multivariate hierarchical regression predicting performance-based physical functioning.

Step 1 Step 2 Step 3

Factors B (SE) p B (SE) p B (SE) p

Pain duration −3.85 (1.66) 0.022 −4.65 (1.54) 0.003 −3.37 (1.30) 0.010
Age −1.07 (0.62) 0.089 −1.16 (0.58) 0.045 −0.81 (0.49) 0.099

Current opioid use −37.79 (13.47) 0.006 −35.68 (0.59) 0.005 −35.99 (10.43) <0.001
Body mass index −1.02 (0.63) 0.109 −0.36 (0.59) 0.544 0.29 (0.51) 0.574

Pain severity −14.46 (2.69) <0.001 −5.05 (2.54) 0.048

Pain
catastrophizing −2.21 (0.43) <0.001

Pain acceptance 1.45 (0.37) <0.001

Pain duration, current opioid use, and pain severity were significantly associated
with performance-based physical functioning in the final model. Additionally, both pain
catastrophizing (B = −0.364; p < 0.001) and pain acceptance (B = 0.272; p ≤ 0.001) uniquely
and significantly contributed to performance-based physical functioning.

4. Discussion

In this study, we aimed to explore the association between pain catastrophizing and
pain acceptance with self-reported and performance-based physical functioning in individ-
uals with FM and obesity. We confirmed our hypothesis that higher pain catastrophizing
and lower pain acceptance would be significantly associated with poorer physical func-
tioning when assessed with a self-reported and a performance-based measure. Specifically,
both pain catastrophizing and pain acceptance were significant predictors of self-reported
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and performance-based physical functioning, even after controlling for body mass index,
pain duration, current opioid use, and pain severity. Contrary to our hypotheses, however,
the contribution of psychological variables was stronger for performance-based compared
with self-reported physical functioning.

Research has repeatedly shown that pain catastrophizing and pain acceptance are
important predictors of self-reported physical functioning in samples with acute [104,105]
and chronic pain [105,106], including FM [41,107–110]. Our findings are consistent with
the previous evidence. Previous research, however, has primarily focused on subjective
measures of functional capacity. Our work contributes to the literature by combining
a self-reported measure with a performance-based test that provides a more objective
evaluation of physical functioning. The present study revealed that psychological factors
contribute not only to perceived physical functioning, but also to actual functioning.
Importantly, both pain catastrophizing and pain acceptance uniquely contributed to the
prediction of self-reported and performance-based functioning, implying that the two
factors are likely to influence physical functioning via distinct pathways. Ultimately, the
fact that the two psychological factors contributed significantly to physical functioning
when included in the same multivariate analysis supports the idea that they should both
be independently targeted in multidisciplinary interventions. In addition, this contributes
to the validity of different psychological models to understand the pain experience, such
as the fear-avoidance model and the psychological flexibility model.

Individuals who catastrophize tend to appraise pain as a catastrophic and harmful
experience and frequently ruminate and feel hopeless about it [43,111]. Based on the
present results, the tendency to catastrophize about pain might negatively affect both the
individual’s perception of what they are capable of accomplishing in terms of physical
performance (i.e., what I think I can do) as well as their actual physical performance
(i.e., what I can do). We propose a mechanism to explain why this might occur. Pain catas-
trophizing might increase the level of attention and awareness of painful sensations [112],
thus increasing protective behaviors. Individuals with chronic pain who catastrophize
engage in a variety of safety behaviors (e.g., activity avoidance, movement restriction, and
guarded movement) to prevent the worsening of pain symptoms [37]. Obesity, in turn,
might increase avoidance in chronic musculoskeletal pain conditions [113]. In particular,
the belief that excessive weight causes additional damage or increases pain might play
an additional role in restricting activity, which, combined with skin friction, discomfort,
and respiratory difficulties [114], might result in the avoidance of movements and, in turn,
impediment to weight loss [113].

On the other hand, the willingness to persist with important activities without at-
tempting to avoid pain (i.e., acceptance) might have a positive influence on both subjective
and actual physical functioning [47,51,52]. Individuals who accept pain as an unpleasant
experience that they are willing to undergo in order to achieve their goals might be more
likely to move and engage in valued activities despite the pain. In addition, acceptance
might facilitate the adaptation to chronic pain by focusing on one’s personal goals rather
than on pain control, thereby preventing the implementation of pain-avoidance behav-
iors [47,51,52]. Taking all the previous points into account, reducing pain catastrophizing
and enhancing pain acceptance by implementing psychological interventions might help
individuals with chronic pain to reduce the adoption of unnecessary and detrimental
protective behaviors that perpetuate a cycle of avoidance, deconditioning, and increased
disability [7,38,39].

Interestingly, we observed that the self-reported measure of physical function and
the performance-based test were significantly and moderately related. Our results are
consistent with those of Mannerkorpi and colleagues [38], but not with the findings of
Greenberg and colleagues, who found no significant relationship between subjective and
objective measures of physical functioning in individuals with heterogeneous chronic
pain [71]. These discrepancies could be owing to differences in sample characteristics or
measurements used across studies, or they might suggest that the relationship between sub-
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jective and objective components of physical functioning might be modulated differently
in clinical conditions. While acknowledging this, owing to the scarcity of existing studies,
more research is still needed to determine the extent to which self-report and objective
measures of functioning are associated in different populations. Such studies are important
because they investigate whether a subjective assessment of physical functioning can be
used as a reliable alternative measure in objective tests of physical functioning, which are
generally more time-consuming.

An interesting and unexpected finding was that the contribution of psychological
factors was greater for performance-based physical functioning as opposed to self-reported
physical functioning, while psychological aspects have a greater impact on factors that
require cognitive evaluation [74]. One possible explanation for the findings is that the
performance-based test might be interpreted as both pain-provoking and/or actually
painful to perform. Thus, attention directed at a potential or actual pain-inducing move-
ment might activate the repertoire of pain-related cognitive/coping strategies in a more
prominent and influential way to motivate different behaviors. For example, individuals
who tend to catastrophize about pain might be encouraged to restrict movement when they
experience pain in real-world contexts, while those who accept pain might be prompted
to persist in movement in this same scenario. More studies are needed to confirm this
hypothesis, which could lead to an interesting line of future research.

Body mass index was not significantly related to self-reported and performance-based
physical functioning. This result contradicted previous evidence [13,115,116]. It should be
noted, however, that the variability in body mass index was limited in our sample because
only individuals with obesity were included. In addition, recent studies have argued that
body mass index may be an inadequate and oversimplified measure that does not properly
capture the complexity of obesity [117,118]. Different indices of obesity could be used in
future studies, such as the level of adiposity and the distribution of adipose tissue [119,120].

Among other control factors, current opioid use was found to be significantly associ-
ated with both self-reported and performance-based physical functioning. Individuals who
are currently on opioid therapy might rely on this medication because of their low level of
both subjective and objective physical functioning. Instead, pain duration and pain severity
were only significantly related to performance-based physical functioning. The biological
function of pain is to alter behavior by prioritizing protection and avoidance [121], and
it seems likely that pain has a more pronounced effect on physical performance than on
its perception [122]. Relative to pain duration, it is possible that individuals with a longer
history of chronic pain have implemented dysfunctional coping strategies over the years
(such as avoidance of movement and activities due to pain persistence despite treatment)
that lead to the development of deconditioning and disuse, thus worsening the actual
ability to move [35,123].

The findings of this study could have several clinical implications. According to
our results, measures of pain catastrophizing and pain acceptance should be included in
the assessment of biopsychosocial aspects of pain in FM and obesity to provide a more
complete picture of the factors that significantly affect physical functioning. Furthermore,
our findings suggest that pain catastrophizing and pain acceptance should be treatment
targets in psychological evidence-based intervention to improve physical functioning in
individuals with FM, and obesity should include pain catastrophizing and pain acceptance
as treatment targets. In support of this hypothesis, Baranoff and colleagues [47] high-
lighted how changes in pain catastrophizing and pain acceptance accounted for changes
in self-reported and performance-based disability in individuals with chronic pain, pri-
marily located in the lower back. Importantly, because both pain catastrophizing and pain
acceptance are significant predictors of both perceived and actual physical functioning,
multidisciplinary interventions targeting both factors are likely to improve both aspects of
functional capacity. More research is required to test this hypothesis in individuals with
FM, especially when it is associated with obesity.
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Finally, it is important to note that the willingness to move and engage in physical activ-
ity is critical in the management of both FM and obesity. Physical activity improves physical
functioning in individuals with FM [124–129] as well as in those with obesity [130–132].
Consequently, current and previous research supports the idea that it might be beneficial
to reduce pain catastrophizing and enhance pain acceptance in order to promote adher-
ence to physical activity and a healthy, active lifestyle in individuals with FM and obesity.
More research is needed to determine what other factors might be important in promoting
physical activity compliance.

This study has some limitations. We did not include a control group (for example,
individuals who are only affected by FM or obesity). In addition, we focused only on two
psychological factors. While both are important factors according to the pain literature,
other psychological factors, such as kinesiophobia [31] or pain self-efficacy [133], might also
play a role in physical functioning. Furthermore, while the self-report questionnaire used
referred to a period in the past (e.g., the previous week), the performance-based measure
was based on the present moment. While most available measures refer to this timeframe,
the development of self-reported measures that refer to the current time of assessment
could be used to mitigate this mismatch. In addition, the pain severity measure used in this
study assesses the intensity of perceived pain at the time of completion. As there can be
variability in the levels of perceived pain in fibromyalgia even within a single day [134–136],
measures that assess medial pain intensity over a week could be implemented to address
this limitation. Finally, because we focused on individuals with FM and obesity as a
comorbid condition, the findings might not be generalizable to other populations.

5. Conclusions

Our findings suggest that pain catastrophizing and pain acceptance should be ad-
dressed to improve performance-based and self-reported physical functioning in individu-
als with FM and obesity. If these components are ignored, rehabilitative interventions may
neglect critical factors associated with the maintenance of poor physical functioning and
physical health.
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Abstract: Background: The increasing incidence of ischemic stroke has led to the search for a novel
biomarker to predict the course of disease and the risk of mortality. Recently, the role of the soluble
urokinase plasminogen activator receptor (suPAR) as a biomarker and indicator of immune system
activation has been widely examined. Therefore, the aim of the current study was to assess the
dynamics of changes in serum levels of suPAR in ischemic stroke and to evaluate the prognostic value
of suPAR in determining mortality risk. Methods: Eighty patients from the Department of Neurology,
diagnosed with ischemic stroke, were enrolled in the study. Residual blood was obtained from all
the patients on the first, third and seventh days after their ischemic stroke and the concentrations of
suPAR and C-reactive protein (CRP), as well as the number of leukocytes and National Institute of
Health’s Stroke Scale (NIHSS) scores, were evaluated. Results: On the first day of ischemic stroke, the
average suPAR concentration was 6.55 ng/mL; on the third day, it was 8.29 ng/mL; on the seventh
day, it was 9.16 ng/mL. The average CRP concentration on the first day of ischemic stroke was
4.96 mg/L; on the third day, it was 11.76 mg/L; on the seventh day, it was 17.17 mg/L. The number
of leukocytes on the first day of ischemic stroke was 7.32 × 103/mm3; on the third day, it was
9.27 × 103/mm3; on the seventh day, it was 10.41 × 103/mm3. Neurological condition, which was
assessed via the NIHSS, on the first day of ischemic stroke, was scored at 10.71 points; on the third
day, it was scored at 12.34 points; on the seventh day, it was scored at 13.75 points. An increase in
the values of all the evaluated parameters on the first, third and seventh days of hospitalisation was
observed. The patients with hypertension, ischemic heart disease and type 2 diabetes showed higher
suPAR and CRP concentrations at the baseline as well as on subsequent days of hospitalisation. The
greatest sensitivity and specificity were characterised by suPAR-3, where a value above 10.5 ng/mL
resulted in a significant increase in mortality risk. Moreover, an NIHSS-1 score above 12 points and a
CRP-3 concentration above 15.6 mg/L significantly increased the risk of death in the course of the
disease. Conclusions: The plasma suPAR concentration after ischemic stroke is strongly related to the
patient’s clinical status, with a higher concentration on the first and third days of stroke resulting in a
poorer prognosis at a later stage of treatment. Therefore, assessing the concentration of this parameter
has important prognostic value.

Keywords: stroke; ischemia; biomarkers; mortality risk

1. Introduction

Clinically, stroke is defined as a focal or global cerebral dysfunction, of a vascular
origin, that occurs suddenly and lasts at least 24 h [1]. Over 12 to 15 million people
worldwide are afflicted by this disease annually [2,3]. Approximately 15% of patients die
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within one month after having a stroke, and only 10% present a complete withdrawal of
neurological deficits. The risk of recurrent ischemic stroke is 5 to 25% annually and is
higher in the first weeks following the stroke [4–6]. In general, 25% of the patients present
mild neurological symptoms, while 40% experience permanent disability, both motor and
cognitive, at a moderate or severe level; another 10% of the patients require continuous
nursing care due to neurological disability [7]. This leads to a reduction in daily activities
due to varying degrees of neurological deficits [8]. Therefore, the increasing incidence of
stroke has prompted researchers to search for new diagnostic biomarkers to enable early
disease detection, quick, tailored treatment and, ideally, prognostic value.

Functional impairment from ischemic stroke is the result of not only structural brain
damage but also accompanying immune dysregulation [9]. Therefore, the role of inflamma-
tory biomarkers, such as plasma-soluble urokinase-type plasminogen activator receptor
(suPAR), C-reactive protein (CRP), procalcitonin (PCT) and white blood cells (WBC), has
been strongly argued to predict the course of ischemic stroke and to determine its mortality
risk [10]. Increased concentrations of inflammatory markers in the blood occur independent
of the infection, and, thus, monitoring these parameters is useful in predicting the course
of ischaemic stroke [11].

Urokinase plasminogen activator (uPA) and its receptor (uPAR) play an important role
in the pathogenesis of vascular diseases [12]. As a result of the activation of the immune
system accompanying a stroke, the concentration of suPAR in body fluids increases with
the severity of the immune response [13,14]. So far, evidence is limited regarding whether
the increase in suPAR concentration is merely a consequence of the activation of the
immune system or also has the potential to enhance immune response [15]. The latter
hypothesis is supported by the fact that uPA and its receptor are involved in the conversion
of plasminogen to plasmin. Proper blood clotting, conditioned by the dissolution of fibrin
at the site of vascular injury, depends on plasminogen activation by a tissue plasminogen
activator (t-PA). The uPA–uPAR complex increases plasminogen activity on the cell surface
by initiating a proteolysis reaction, which enables cell migration [16]. Moreover, the uPA–
uPAR complex has an effect on leukocytes independent of plasminogen activation. The
uPA fragments may act as a chemotactin for neutrophils and a mitogen for lymphocytes.
Urokinase from the uPA–uPAR complex determines the effective process of adhesion,
increasing the interaction with integrins and vitronectin [17]. The interaction of uPAR with
β2-integrin increases the migration of inflammatory cells as well as the mobilisation and
activation of leukocytes. Moreover, uPAR facilitates migration through plasmin generation
on the cell surface (after binding its ligand-uPA) with the subsequent dissolution of the
extracellular matrix and plays a role in the mobilisation and activation of leukocytes via
interaction with β2-integrins.

Atherosclerotic plaque in the carotid arteries causes an increased concentration of
macrophages and leads to the release of uPAR from their surface [18]. Moreover, uPAR
plays a role in the pathogenesis of vascular diseases, which is usually accompanied by
inflammation [19,20]. Atherosclerotic plaque lesions induce an inflammatory process,
which is initiated by low density lipoprotein (LDL) molecules in the subendothelial area
of arteries [21]. These molecules induce endothelial cell activation and inflammatory
cell recruitment through chemokines and adhesion molecules [22]. The accumulation of
inflammatory cells leads to the degeneration of components that stabilise the vascular
wall, leading to the weakening of the plaque and increasing the risk of rupture [23]. The
degeneration of the extracellular matrix also involves the fibrinolytic system through the
activation of plasminogen, which is converted from an inactive proenzyme to plasmin by
two activators: tissue plasminogen activator (t-PA) and urokinase plasminogen activator
(u-PA). This, in turn, is connected to the cellular uPA receptor. Moreover, the conversion of
plasminogen to plasmin leads to fibrin degeneration [24]. A soluble form of defragmented
uPAR becomes detectable in body fluids [25]. The plasma concentration of suPAR increases,
reflecting the activation of the immune system caused by bacterial and viral infections,
sepsis or cancer [26,27].
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Ischemic stroke has a two-phase effect on the peripheral immune system. In the initial
phase, a generalised inflammatory process results in the massive production of classical
inflammatory markers, such as cytokines and chemokines [28]. As a result, the blood–brain
barrier enables the infiltration of lymphocytes [29–31]. This process leads to secondary
brain injury but also plays a protective role as it contributes to the regeneration of nervous
tissue.

Damage to the blood–brain barrier results in a local inflammatory reaction that oc-
curs as early as 30 min after the ischemic episode. Neutrophils begin to accumulate in
the region of infarction, with the highest concentration occurring between one and three
days after ischemia [29]. Neutrophils participate in the inflammatory process by releasing
pro-inflammatory mediators [32]. In addition, monocytes are involved in the process,
transforming into macrophages in the nervous tissue. They release interleukin-6 (IL-6),
which is responsible for immune response within both the central and peripheral nervous
systems [33]. Activated T lymphocytes are also involved in the local inflammatory response.
Their highest concentration can be observed on the seventh day after the stroke [34]. These
lymphocytes—specifically CD4+ and CD8+ lymphocytes—exert adverse effects by produc-
ing interferon-γ and interleukin-17 (IL-17). T-regulatory lymphocytes, in turn, produce
interleukin 10 (IL-10), a modulating anti-inflammatory response [35]. Pro-inflammatory
cytokines activate local microglial cells and induce the migration of immune cells to the
site of ischemia [36].

Stroke-induced immunosuppression (SIIS) occurs after the early inflammatory re-
sponse [37]. SIIS limits the regeneration of the nervous tissue, worsening the prognosis
of and leading to severe complications from the stroke—specifically infections, which
occur in up to 65% of patients [38]. The most common infections involve the urinary and
respiratory tracts [39]. The increased risk of infection is a result of decreased activation of T
lymphocytes and a significant decrease in the number of T and B cells [31]. The activation
of the immune system also increases the concentration of inflammatory biomarkers (e.g.,
CRP, erythrocyte sedimentation rate, white blood cells (WBC), peripheral neutrophils),
indicating worse prognosis [40–43].

We hypothesised that ischemic stroke, which activates the immune system, leads to
changes in the concentration of plasma suPAR. Therefore, we sought to accomplish the
following objectives: (1) assess the dynamics of changes in plasma suPAR concentrations
on the first, third and seventh days after ischemic stroke; (2) conduct a comparative anal-
ysis of changes in suPAR concentrations in relation to the neurological status of patients,
assessed using the National Institute of Health’s Stroke Scale (NIHSS); (3) assess the corre-
lation between the concentration of suPAR, the concentration of CRP and leukocyte count;
(4) assess the prognostic value of suPAR in determining the risk of death among patients
with ischemic stroke in comparison with the prognostic value of CRP, the NIHSS and WBC.

2. Material and Methods

Eighty patients with ischemic stroke were included in the study in the Department of
Neurology of the Regional Hospital in Pszczyna, Poland. The diagnosis was made based on
clinical symptoms and neuroimaging studies. Ethical approval for this study was obtained
from the Medical University of Silesia in Katowice (no: KNW/0022/KB/85/13). The study
was conducted between 2013 and 2017.

The inclusion criteria were as follows: (1) symptoms of stroke up to 24 h prior to
admission; (2) >18 years old for both males and females; (3) no other causes of neurological
deficits after brain imaging; (4) clinical diagnosis of ischemic stroke. Patients were excluded
from participation if they had (1) clinical or laboratory features of infection upon admission
to hospital; (2) stroke not ischemic in nature (e.g., haemorrhagic stroke, subarachnoid
haemorrhage); (3) other causes of neurological deficits (epileptic seizure with Todd paresis);
(4) symptoms of transient ischemic attack (TIA); (5) electrolyte disturbances; (6) cancer
diagnosis; (7) stroke located in the posterior cranial fossa.
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SuPARnostic kits (ViroGates, Lyngby, Denmark) were used to determine the suPAR
concentration. Blood was collected on the first, third and seventh days after ischemic stroke.
The material was centrifuged at a rate of 3000 rpm for 10 min. The obtained plasma was
frozen at −20 ◦C. The plasma was then quantitatively analysed using the SuPARnostic
ELISA assay (ViroGates, Lyngby, Denmark) to determine the suPAR concentration.

Statistical Methods

The type of distribution of the examined parameters was evaluated using the Shapiro–
Wilk test. A Student’s t-test for both related and unrelated variables was used to evaluate
mean values whose distribution was close to normal. The statistical analysis assumed a
level of significance of p < 0.05.

If the distribution differed from the normal distribution, the following procedures were
applied accordingly: a Wilcoxon test and a Mann–Whitney U-test. The correspondence of
the distribution with the normal distribution was assessed using a chi-square test. For the
analysis of non-parametric variables (prevalence), either the non-parametric chi-square
independence test or the Fischer precision test was used. Correlations were investigated
using the chi-square test. In order to assess the correlation between the examined variables,
a significance level of p < 0.05 was adopted. To determine the relationship between suPAR,
NIHSS, CRP and WBC and the mortality rate, a logistic regression analysis was used,
taking into account the risk factors of stroke. The cut-off points for each parameter were
determined using area under the curve (AUC) receiver operating characteristic (ROC)
analysis, on the basis of which predictive values were obtained for each parameter and a
quotient of the likelihood of the occurrence of a given event was determined. In the case of
AUC ROC analysis, a significance range of 0.8 to 0.95 was used.

3. Results
3.1. Study Population

The final analysis included data obtained from 80 patients (37 women and 43 men)
who met the inclusion criteria. The demographic characteristics of the study group are
presented in Table 1.

Table 1. Demographic characteristics.

Risk Factor Value

Age 70.4 ± 7.9

Gender (F/M) 37/43

Arterial hypertension (%) 56%

Ischemic heart disease (%) 35%

Atrial fibrillation (%) 44%

Type 2 diabetes mellitus (%) 51%

Smoking (%) 23%

Hypercholesterolemia (%) 38%

3.2. Values of the Tested Parameters

The average values of the tested parameters (suPAR, NIHSS, CRP and WBC) are
presented in Table 2. On the first day following ischemic stroke, the suPAR (suPAR-1)
concentration was 6.55 ng/mL and exceeded the reference values for healthy subjects
(4.5 ng/mL). The CRP concentration on the first day following ischemic stroke (CRP-1) was
in the upper limit of the normal range (4.96 mg/L; N < 5mg/L), while the number of WBC
was 7.32 thousand/mm3 and was, therefore, in the normal range (n 9.8 thd/mm3).
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Table 2. suPAR, NIHSS, CRP and WBC values on the first, third and seventh day after ischemic stroke.

Parameter First Day Third Day Seventh Day

suPAR [ng/mL] 6.55 ± 1.66 8.29 ± 3.49 9.16 ± 3.84

NIHSS [pts] 10.71 ± 5.52 12.34 ± 6.42 13.75 ± 8.61

CRP [mg/L] 4.96 ± 2.34 11.76 ± 13.34 17.17 ± 20.13

WBC [thd/mm3] 7.32 ± 1.7 9.27 ± 3.57 10.41 ± 3.53

3.3. Assessment of the Change in suPAR, NIHSS, CRP and WBC

Comparing the average suPAR-1 values with those of suPAR-3 and suPAR-7, we observed
a statistically significant increase in the suPAR concentration on the third day of hospitalisation
(suPAR-3) in comparison with the first day (suPAR-1) (p < 0.05) and on the seventh day of
hospitalisation (suPAR-7) in comparison with the first and third days (p < 0.05).

Based on the analyses, a statistically significant difference was observed in the NIHSS
score on the third day of hospitalisation (NIHSS-3) in comparison with the first day of
hospitalisation (NIHSS-1) (p < 0.05) and on the seventh day of hospitalisation (NIHSS-7)
in comparison with the first and third days (p < 0.05). A significant increase in the CRP
concentration was observed on the third day of hospitalisation (CRP-3) compared to the
first day (CRP-1) (p < 0.05) and on the seventh day (CRP-7) compared to the first and third
days (p < 0.05).

The increase in the number of WBC on the third day of hospitalisation (WBC-3)
compared to the first day (WBC-1) was also statistically significant (p < 0.05), as was the
increase in the number of WBC on the seventh day of hospitalisation (WBC-7) compared to
the first and third days (p < 0.05).

3.4. Analysis of suPAR in Correlation to NIHSS
3.4.1. Day I

Statistical analysis revealed a correlation between the suPAR concentration on the
first day of hospitalisation (suPAR-1) and neurological status assessed based on the NIHSS
(NIHSS-1) (r = 0.48; p < 0.05), as well as an average positive correlation between the suPAR-1
concentration and NIHSS-3 (r = 0.47; p < 0.05) and NIHSS-7 (r = 0.41; p < 0.05).

3.4.2. Day III

On the third day of hospitalisation, a weak positive correlation between the suPAR-3
concentration and NIHSS-3 (r = 0.28; p < 0.05) was found.

3.4.3. Day VII

On the seventh day of hospitalisation, a weak positive correlation between the suPAR-7
concentration and NIHSS-7 (r = 0.27; p < 0.05) and an average positive correlation between
the suPAR-7 concentration and the neurological status of the patient at the same time
(NIHSS-7) (r = 0.41; p < 0.05) was observed.

3.5. The Correlation between Concentrations of suPAR, CRP and WBC

An average positive correlation between the concentration of suPAR-1 and the concen-
tration of CRP-1 (r = 0.43; p < 0.05) and a weak positive correlation between the concen-
trations of suPAR-1 and WBC-7 (r = 0.23; p < 0.05) were identified. There was also a weak
positive correlation between the concentrations of suPAR-3 and WBC-7 (r = 0.26; p < 0.05)
as well as between the concentrations of suPAR-7 and WBC-7 (r = 0.38; p < 0.05).

There was an average positive correlation between CRP-1 and NIHSS-1
(r = 0.48; p < 0.05), between CRP-1 and NIHSS-3 (r = 0.39; p < 0.05) and between CRP-1 and
NIHSS-7 (r = 0.36; p < 0.05).
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3.6. Impact of Risk Factors on the Assessed Parameters

We analysed the relation between individual risk factors of ischemic stroke, such as
hypertension, ischemic heart disease, atrial fibrillation, type 2 diabetes mellitus, smoking
and hypercholesterolemia, and their influence on the evaluated parameters.

The patients with arterial hypertension exhibited higher concentrations of suPAR-1,
suPAR-3 and suPAR-7, as well as CRP-1, CRP-3 and CRP-7, than the patients without
arterial hypertension. Other parameters (NIHSS and WBC) did not differ significantly in
the groups of patients with and without hypertension.

In the patients with ischemic heart disease, significant differences were found in both
suPAR (suPAR-1, suPAR-3 and suPAR-7) and CRP (CRP-1, CRP-3 and CRP-7) concentra-
tions. There was no correlation between the NIHSS values and the number of WBC in this
group of patients.

No differences were found in the parameters after taking into consideration patients
with atrial fibrillation.

The patients with type 2 diabetes mellitus showed increased suPAR values in all
the time periods (suPAR-1, suPAR-3 and suPAR-7) and in CRP-3 and CRP-7 values in
comparison with the patients without diabetes. The remaining parameters did not differ
significantly.

Smokers showed higher concentrations of suPAR-3 and suPAR-7, NIHSS-3 and
NIHSS-7, as well as CRP-7, compared to non-smokers.

The patients with hypercholesterolemia did not show any differences in the values of
the evaluated parameters in comparison with the patients without hypercholesterolemia,
except for CRP-7.

3.7. Prognostic Value of Assessed Parameters and Mortality Rate

During hospitalisation, 11 patients died (14%). Death occurred on average 17 days
after the ischemic episode. All the deaths were related either directly (e.g., brain oedema)
or indirectly (e.g., infectious complications) to the stroke. As shown in Table 3, the patients
with comorbidities, such as arterial hypertension, ischemic heart disease, type 2 diabetes
mellitus and smoking, had a higher mortality risk. Similarly, higher concentrations of suPAR-1,
suPAR-3, suPAR-7, CRP-3 and CRP-7, as well as the neurological status of the patient (NIHSS-1,
NIHSS-3 and NIHSS-7), were also associated with a higher mortality risk (Table 4).

Table 3. Risk factors for ischemic stroke and post-stroke mortality.

Death Yes (n = 11) No (n = 69) p

Age 69.5 ± 4.9 70.6 ± 8.3 -

Sex (F/M) 4/7 33/36 -

Arterial hypertension (%) 100 49 p < 0.05

Ischemic heart disease (%) 78 59 p < 0.05

Atrial fibrillation (%) 45 43 -

Type 2 diabetes mellitus (%) 73 48 p < 0.05

Smoking (%) 73 14 p < 0.05

Hypercholesterolemia (%) 58 45 -
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Table 4. Comparison assessed parameters (suPAR, NIHSS, CRP, WBC) and post-stroke mortality.

Death Yes (n = 11) No (n = 69) p

suPAR on day I 8.48 6.24 p < 0.05

suPAR on day III 10.74 7.90 p < 0.05

suPAR on day VII 12.52 8.62 p < 0.05

NIHSS on day I 14.45 10.12 p < 0.05

NIHSS on day III 16.00 11.75 p < 0.05

NIHSS on day VII 17.36 13.17 p < 0.05

CRP on day I 5.91 4.81 -

CRP on day III 9.27 12.16 p < 0.05

CRP on day VII 12.68 17.88 p < 0.05

WBC on day I 7.40 7.31 -

WBC on day III 8.84 9.34 -

WBC on day VII 10.62 10.38 -

In contrast, atrial fibrillation and hypercholesterolemia were not associated with
mortality risk.

3.8. AUC ROC Analysis of the Prognostic Value of suPAR

To determine the risk factors influencing the concentrations of the assessed param-
eters, a multifactor analysis was conducted to assess their prognostic value in the study
group with regard to gender, age, presence of ischemic heart disease, presence of arterial
hypertension, presence of type 2 diabetes mellitus and smoking status. The selected group
of patients was statistically analysed in order to determine the prognostic value of these
parameters in predicting the risk of post-stroke mortality.

Moreover, suPAR-3 had the highest sensitivity and specificity, with a cut-off point
of 12.7 ng/mL, indicating an increased risk of post-stroke mortality. A concentration
of suPAR-1 exceeding 8.4 ng/mL was associated with a higher risk of death. NIHSS-1
(≥14 points) and CRP-3 (concentration above 14.6 mg/L) were correlated with a significant
increase in mortality risk (Table 5).

Table 5. Comparison of prognostic value of individual parameters.

Parameter Sensitivity Specificity 95% CI Cut-Off
Point

Chance
Quotient

AUC
(0.8–0.95)

suPAR-1
[ng/mL] 90.9 61.8 0.7–0.9 7.64 2.82 0.80

suPAR-3
[ng/mL] 81.8 81.2 0.8–0.9 10.5 8.06 0.89

NIHSS-1
[pkt] 81.8 75.4 0.7–0.9 12.0 2.99 0.83

CRP-3
[mg/L] 81.8 81.5 0.7–0.9 15.6 4.83 0.81

WBC-7
[thd/mm3] 72.7 82.4 0.7–0.9 13.7 2.04 0.80

4. Discussion

To our knowledge, this was the first study to examine the prognostic value of suPAR
concerning ischemic stroke. The majority of the previous studies have focused on suPAR con-
centrations with regard to ischemic heart disease, cancer, infections or type 2 diabetes mellitus.
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The suPAR concentration increased on the first day following ischemic stroke, with
further increases in the subsequent days. The increases in CRP and WBC were observed
later, starting on the third and seventh days after the stroke, respectively. Folyovich et al.
made a similar observation, reporting that the suPAR concentrations increased immediately
after the stroke and continued to increase for the next seven days, while CRP and WBC
increased only on the seventh day after the stroke [31].

Based on our results, a suPAR-1 concentration above 7.64 ng/mL increases the mor-
tality risk almost threefold, while a suPAR-3 concentration above 10.49 ng/mL increases
the mortality risk by up to eightfold. We also found that an NIHSS score of >12 on the
first day after a stroke increases the mortality risk threefold. At the same time, a CRP-3
concentration >15.6 mg/L was associated with a fivefold increase in the mortality risk. The
prognostic value of WBC was found to be significant only on the seventh day following
the stroke, doubling the mortality risk. The AUC in the ROC analysis for suPAR-3 was
the largest, amounting to 0.89, and this parameter had the highest prognostic value on the
third day after the stroke.

The concentration of suPAR, similar to that of CRP, plays an important role in predict-
ing the course of disease and the risk of mortality among patients with life-threatening
conditions. This argument applies not only to stroke but also to cancer and infectious
diseases. The relationship between suPAR levels and mortality risk has been observed
in malaria, tuberculosis, HIV infections, urinary tract infections and bacterial meningitis,
as well as in neoplastic diseases, such as colorectal cancer, ovarian cancer and multiple
myeloma [44–50]. Increased suPAR concentrations indicated a poor prognosis in bac-
teraemia [51,52], and its prognostic role was also demonstrated in patients with acute
respiratory distress syndrome (ARDS)—i.e., the suPAR concentration correlated with the
severity of ARDS [53]. In HIV infections, a higher concentration of suPAR was observed in
patients with a lower number of CD4+ lymphocytes, a higher viral load and greater AIDS-
related mortality. Patients diagnosed with fatal sepsis also had significantly higher suPAR
concentrations than those with non-fatal sepsis. As a single biomarker, suPAR had a higher
prognostic value than CRP and PCT, increasing even further when analysed in combination
with the above biomarkers. Increased concentrations of suPAR were associated with an
increased likelihood of being transferred to the intensive care unit [54,55]. Moreover, in
this case, the suPAR concentrations correlated with the assessment scales typically used in
intensive care units, such as APACHE-II, SAPS-II or SOFA. Donadello et al. demonstrated
that, in sepsis, a suPAR concentration of >5.5 ng/mL has a high prognostic value, exceeding
that of both CRP and PCT [56]. Donadello et al. pointed out that sepsis generates many
reactions from both inflammatory and anti-inflammatory mediators, activating cellular
and also humoral responses. Likewise, in a study by Kofoed et al., the prognostic value
of suPAR was compared with that of CRP and PCT in patients with sepsis [55,56]. The
prognostic value of suPAR was higher than that of other markers and was comparable to
the SOFA or SAPS II score; further, combining suPAR with age generated a better prognostic
result than the SAPS II score alone.

4.1. Markers of Inflammation in Stroke

Emsley et al. reported that the CRP concentrations may already be elevated on the day
of the stroke, with the highest concentrations occurring 5 to 7 days thereafter and remaining
stable for the subsequent three months [57]. These results are similar to those reported in
our study, although the time points were slightly different. Additionally, the dynamics of
changes in leukocyte counts reported by Emsley et al. were slightly different than those
we reported. On the first day of measurement, the number of WBC did not exceed the
reference values (9.8 thousand/mm3), although they did significantly differ from those
in the control group (6.2 thousand/mm3). Emsley et al. also observed an increase in the
number of WBC above the normal count between five and seven days following stroke
and, as in the case of CRP, these values were maintained for three months thereafter. These
observations were made after the exclusion of the infectious factor on admission to the
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hospital. According to the authors, two mechanisms may be the cause of the increase in
CRP and WBC. On the one hand, strokes cause the rapid activation of the immune system,
which persists in the first days following the stroke; on the other hand, it is possible that
increased levels of inflammatory parameters may result from a “low-activity” inflammatory
process preceding the stroke, one that develops asymptomatically in the body, contributing
to the vascular incident.

The above hypothesis could be confirmed by observations made by Rost et al., which
also indicated the contribution of a “low-activity” inflammatory process to the aetiology
of stroke and transient cerebral ischemia [58]. During 12 to 14 years of observation, the
authors found that CRP concentrations in the upper range of normal values increased the
risk of ischemic brain incidents threefold in women and twofold in men, including after
considering the co-occurrence of risk factors such as smoking, cholesterol, systolic blood
pressure or type 2 diabetes mellitus. The authors stated that the relationship between CRP
concentrations and risk of stroke was linear and that the high values of this relationship
can be treated as an independent risk factor for stroke. A similar relationship has also been
demonstrated for both stroke and ischemic heart disease [41,59–63]. This was confirmed by
observations of patients for whom the use of rosuvastatin resulted in a decrease in CRP
concentrations with a simultaneous decrease in the risk of myocardial infarction [64,65].

Studies on unstable atherosclerotic plaque in the carotid arteries have shown that their
inflammatory activity increases shortly after the ischemic incident and decreases as the
atherosclerotic plaque stabilises [66]. Symptomatic atherosclerotic plaque within the carotid
arteries may differ in composition, and, thus, in symptomatology, and the nature of plaque
damage, e.g., in amaurosis fugax, differs from that observed in transient cerebral ischemia
or stroke [67,68]. Therefore, suPAR concentrations may be a potential marker of inflamma-
tory process activity in atherosclerotic plaque and serve as a measure of its stability. Olson
et al. reported elevated suPAR levels immediately after the vascular incident in patients
with both ischemic stroke and transient cerebral ischemia [69]. By measuring the suPAR
concentrations in blood flowing through carotid arteries containing unstable atherosclerotic
plaque and comparing them with suPAR concentrations in blood flowing through the
radial artery and the antecubital fossa vein, the authors demonstrated that suPAR can be
released through the plaque. However, statistical analysis did not determine whether the
assessment of suPAR concentrations could provide knowledge about the inflammatory
process activity in the plaque or whether such knowledge was restricted to assessing the
risk of ischemia development in the course of atherosclerosis. A correlation between suPAR
concentrations and age and the coexistence of diabetes was found. In a paper by Elkind
et al., the results of studies of patients who underwent internal carotid endarterectomy were
analysed [70]. Blood samples collected a day before the procedure showed significantly
higher suPAR concentrations in patients with symptomatic plaques than in patients with
asymptomatic plaques, but there was no correlation between suPAR concentrations in
plaques and plasma levels in the same patient. The suPAR concentration positively corre-
lated with the concentrations of other biomarkers of inflammation, such as high-sensitive
CRP (hsCRP) and creatinine, as well as tumour necrosis factor-α (TNF-α), interleukin-1b
(IL-1b) or interleukin-6 (IL-6). The suPAR concentration in both atherosclerotic plaque
and plasma correlated positively with risk factors such as age, presence of diabetes and
female sex. Atherosclerotic plaque damage results in a series of cellular and molecular
damage, including lipoproteins, morphotic elements, mechanical vascular damage and
inflammatory factors [71]. CRP and suPAR, as acute-phase proteins, are an indicator of the
ongoing inflammatory process and highlight the advancement of atherosclerotic plaque [72].
Although they are not stroke-specific markers, such as interleukin 1 (Il-1), interleukin 6
(Il-6) or tumour necrosis factor-α (TNF-α), they suggest the existence of immunological
activation in the course of the inflammatory process and tissue damage [58].

Thus, patients with stroke with a thrombotic aetiology, underlying the atherosclerotic
plaque process even before the stroke, may show higher concentrations of suPAR and
CRP compared to patients with stroke with a cardiovascular aetiology [27]. However, the
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growth of these markers often takes place within the accepted normal ranges [13]. The
gold standard for the evaluation of this process in clinical practice is the determination of
high-sensitivity CRP, but the role of suPAR as a more stable molecule, and thus having a
greater practical application, is also increasingly indicated [66,73].

Idicula et al. observed that the median CRP concentration on hospital admission was
3 mg/L—but, in some patients, the stroke symptoms increased despite the absence of
infection, which was positively correlated with the neurological condition assessed on the
NIHSS on admission [74]. High levels of CRP on admission were positively correlated
with worse functional status on discharge (measured using the Rankin and Barthel scales)
and high mortality rates estimated 2.5 years after stroke. The research also confirmed the
positive correlation between suPAR and CRP concentrations and the functional status of
patients. Idicula et al. also stated that, in cardiovascular stroke, the CRP concentration after
the stroke was higher than that in thrombotic stroke, likely due to higher severity, which
leads to higher activation of the immune system [74].

4.2. The Role of Lymphocytes

Many authors, in addition to evaluating the usefulness of commonly used markers of
inflammation, such as suPAR, CRP and WBC, have highlighted the role of T lymphocytes in
immune processes in the course of a stroke. In the analysis by Folyovich et al., it was noted
that, in the first hours after a stroke, the number of CD64+ lymphocytes suddenly increased
and then dropped to lower values than in the control group after seven days [31]. Observing
this correlation, the authors suggested that there were two-phase changes in the immune
system: the initial activation of the immune system is followed by its suppression, which
may result in the development of a secondary infection. The authors assumed that, on the
basis of observation of the dynamics of CD64+ lymphocyte count changes, it is possible to
obtain reliable information about the risk of infection development in the days following
stroke. Vogelgesang et al., on the other hand, found that stroke causes an immediate
and significant decrease in the number of peripheral CD4+ and CD8+ lymphocytes [75].
This decrease is most visible in the first 12 h after the stroke, while, in the following days,
it gradually returns to normal values. They also showed that normalisation is delayed
in patients with follow-up infection. They assumed that the fluctuations in CD4+ and
CD8+ lymphocytes were due to the fact that stroke leads not only to a local inflammatory
nervous tissue response reflected in a generalised inflammatory response but also to
significant immunosuppression associated with a decrease in peripheral T lymphocytes.
This number, determined one day after a stroke, may also be a prognostic factor in the
onset of post-stroke infection. In this study, an inverse correlation between the number
of T lymphocytes and the NIHSS results was also found. This means that the degree of
immunosuppression is reflected in an increasing neurological deficit. The increase in the
number of WBC in the work of Vogelgesang et al. was observed at the time of admission,
and, in consecutive days of hospitalisation (2nd, 7th and 14th), increased values were
observed [75]. In our own observations, an increase in the number of WBC occurred only
on the seventh day after stroke, constituting an active parameter but one that is not very
useful in the first days after the vascular incident.

Yan et al. observed a significant increase in the number of CD4+ lymphocytes imme-
diately after stroke [29]. This lymphocytic line includes regulatory T lymphocytes, which
play a role in suppressing the immune response, maintaining immune homeostasis and
preventing autoimmunity. It was found that activated T lymphocytes, penetrating through
the blood–brain barrier, contribute to secondary damage to nerve tissue in the ischemic
zone. It is possible, however, that they also play a protective or regenerative and repairing
role within the damaged tissue. This may be due to the presence of cytokines and growth
factors supplied by lymphocytes to the lesion site as well as the modulation of microglia
activation [76,77].
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4.3. suPAR and Stroke Risk Factors

In our study, we observed that the coexistence of diseases such as ischemic heart
disease, hypertension and type 2 diabetes resulted in higher concentrations of suPAR and
CRP in patients in comparison to those not affected by these diseases. In the group of
patients with hypercholesterolemia, no differences in suPAR concentration were observed,
and higher CRP concentrations were observed only in the patients on the seventh day after
stroke. In the patients with atrial fibrillation, no significant differences in the parameters
were found. Cigarette smokers differed only in the range of suPAR-3, suPAR-7 and CRP-7.
Similar observations were made by many researchers. Haupt et al. found that suPAR levels
were elevated in patients with hypertension, diabetes, smoking, alcohol consumption and
an unhealthy diet [78]. Higher suPAR concentrations were also found in patients with
previous myocardial infarction. On the other hand, the suPAR concentrations among those
who quit smoking were comparable to those of patients who never smoked. Concentrations
of suPAR were also closely related to biochemical parameters, such as total cholesterol and
TG. It was also observed that risk factors such as hypertension, ischemic heart disease, type
2 diabetes and cigarette smoking increase the mortality risk in patients with stroke. These
data are consistent with the observations made by Rallidis et al., who observed a signif-
icantly higher mortality rate in patients with hypertension and diabetes [79]. However,
they did not observe these correlations in patients with ischemic heart disease, hyperc-
holesterolemia, smoking and obesity. The above-mentioned authors also observed that the
CRP concentrations were significantly elevated at the time of hospital admission among
patients who later died. This parameter was an independent prognostic factor of early
mortality-related complications. An increase in CRP concentrations by one unit caused an
increase in the risk of early death by 14%.

On the other hand, Persson et al. noted that elevated suPAR concentrations occur in
patients with ischemic heart disease and smokers [65]. In their analysis of smokers and
non-smokers, they demonstrated that the risk of cardiovascular disease was related to the
concentrations of suPAR in both groups. The authors also found a correlation between the
concentration of Lp-PLA2 protein and the risk of cardiovascular disease. Concentrations of
suPAR were only poorly associated with other markers of inflammation, such as hsCRP
and WBC, which is consistent with other publications [52,80].

5. Conclusions

To conclude, suPAR can serve as a biomarker of mortality risk in patients with ischemic
stroke. The plasma concentration of suPAR increases on the first day following the ischemic
stroke and corresponds with the severity of the disease.
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Abstract: The present study aims to assess the sleep characteristics and health-related quality of life
(HRQOL) among patients with chronic liver diseases (CLDs), as well as the relationship between them.
We conducted a prospective cross-sectional study, over a period of eight months, on patients with
CLDs. Sleep was assessed by subjective tools (self-reported validated questionnaires), semi-objective
methods (actigraphy), and HRQOL by using the 36-Item Short Form Survey (SF-36) and Chronic
Liver Disease Questionnaire (CLDQ). The results indicated that 48.21% of patients with CLDs had a
mean Pittsburgh Sleep Quality Index (PSQI) score higher than five, suggestive of poor sleep; 39.29%
of patients had a mean Epworth Sleepiness Scale (ESS) score ≥11, indicative of daytime sleepiness.
Actigraphy monitoring showed that patients with cirrhosis had significantly more delayed bedtime
hours and get-up hours, more awakenings, and more reduced sleep efficacy when compared to pre-
cirrhotics. The CLDQ and SF-36 questionnaire scores were significantly lower in cirrhotics compared
to pre-cirrhotics within each domain. Moreover, we identified significant correlations between the
variables from each questionnaire, referring to HRQOL and sleep parameters. In conclusion, sleep
disturbances are commonly encountered among patients with CLDs and are associated with impaired
HRQOL. This is the first study in Romania that assesses sleep by actigraphy in a cohort of patients
with different stages of CLD.

Keywords: sleep; chronic liver disease; quality of life

1. Introduction

Quality of life (QOL) represents an important endpoint in healthcare and has been ex-
tensively studied in the past decades, especially among patients with chronic diseases [1,2].
Health-related QOL (HRQOL) is a complex concept that was described in various ways,
“generally considered to reflect the impact of disease and treatment on disability and daily
functioning“ (Mayo’s dictionary, 2016) [3].

Sleep health is less frequently defined in the literature compared to HRQOL, and it is
mostly expressed in association with its outcomes. There are five main indicators of sleep
health, measured either by self-reported and/or objective methods [4,5]:

• Quality (subjectively assessed and divided into “good” or “poor” sleep);
• Duration (time slept over 24 h);
• Efficacy (sleep latency, wake after sleep onset);
• Timing (chronotype—morning vs. evening type);
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• Alertness vs. sleepiness.

Based on these indicators, Buysse [5] defined sleep health as “a multidimensional
pattern of sleep-wake-fulness, characterized by subjective satisfaction, appropriate timing,
adequate duration, high efficiency, and sustained alertness during waking hours“ (Buysse
DJ, 2014).

Worldwide, in 2017, chronic liver diseases (CLDs) were estimated to affect 1.5 billion
persons, whose diagnoses included non-alcoholic fatty liver disease, viral hepatitis B and
C, and alcoholic liver disease [6]. Apart from addressing the morbidity derived from major
complications (e.g., liver cirrhosis and cancer), a deep focus has lately been oriented toward
sleep disturbances/disorders (SDs) in patients with chronic liver disease (CLD) [7–10]. It
was observed that sleep indicators are impaired in more than half of these patients and
that these are independently associated with reduced HRQOL [11].

The current study aimed to assess sleep characteristics and HRQOL among patients
with CLDs, starting from the hypothesis that patients with more severe liver disease have
poorer sleep indicators and reduced QOL. Second, we intended to examine the relationship
between sleep alterations and HRQOL in this population.

2. Materials and Methods
2.1. Study Design

We conducted a prospective cross-sectional study over a period of 8 months (Decem-
ber 2020−July 2021) in the Clinical Emergency Hospital of Bucharest, Romania, both in
ambulatory and hospitalized patients. Convenience sampling was applied as we recruited
patients with CLDs who presented for regular follow-ups, or patients who presented for de-
compensation of their liver disease, taking into consideration the including and excluding
criteria which are mentioned below.

2.2. Subjects

We included in the study 56 adult patients (older than 18 years) who had been
previously diagnosed with a CLD, namely steatosis, hepatitis, or cirrhosis. All patients
underwent clinical assessment and laboratory and imaging investigations to establish the
diagnosis and differentiate pre-cirrhotic stages from cirrhotic ones. Based on transient
elastographic (FibroScan) evaluation, we divided the patients into two subgroups: group
1 (pre-cirrhosis)—including patients diagnosed with CLD who had no/mild/moderate
fibrosis (F = 0/F = 1/F = 2−3), and group 2 (cirrhosis)—including patients with cirrhosis
and severe fibrosis (F = 4).

The sociodemographic and clinical variables obtained were the following: gender, age,
etiology, and comorbidities (diabetes and cardiovascular disease).

We decided to exclude from the study analysis, due to foreseeable bias/influence, acute
hepatitis or acute liver failure, overt hepatic encephalopathy (WEST HAVEN score ≥ 2),
known sleep disorders or ongoing treatment with sleep medication, unstable cardiovas-
cular/hemodynamic status (e.g., coma), night-shift workers, patients who did not com-
plete the questionnaires/answer all questions, and patients who did not wear the device
24 h/7 days. There were 9 patients who either answered incompletely (3 patients) or who
did not wear the actiwatch at all times for the required period (6 patients), resulting in a
dropout rate of 13.84%. Patients who did not complete all the questionnaires argued that
the tests were exhaustive, with no personal benefit. Patients who took off the watch either
misunderstood the instructions for wearing it or felt uncomfortable with the watch during
sleep at night.

2.3. Sleep Health Assessment

Sleep was assessed by both subjective (self-reported validated questionnaires) and
semi-objective methods (actigraphy) to increase diagnosis specificity and sensitivity. All
patients completed the Pittsburgh Sleep Quality Index (PSQI), developed by Buysse et al.
from the University of Pittsburgh, using National Institute of Mental Health funding [12].
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In addition, the participants completed the Epworth Sleepiness Scale (ESS) [13]. These
questionnaires were distributed in the Romanian version by Mapi Research Trust, and
were also used before this study in patients with other conditions [14,15]. The PSQI is used
to evaluate sleep quality in the previous month and separates “good” sleepers from “poor”
sleepers. It comprises 19 items grouped in 7 components: sleep quality, sleep latency, sleep
duration, sleep efficacy, sleep disturbances, sleep medication, and daytime dysfunction,
each component being evaluated from 0 (no impairment) to 3 (severe impairment). The total
score is obtained by summing and it ranges from 0 to 21. Scores higher than 5 points are
considered suggestive of “poor” sleepers. ESS identifies patients with daytime sleepiness
according to the likelihood of falling asleep in 8 different situations. The scores range
from 0 to 24 and, the higher the score, the sleepier the subject. Scores ≥ 11 are considered
abnormal [8,16].

Actigraphy is an alternative to polysomnography, being similarly cost-effective but
less invasive and easier to use. The actigraph is a wristwatch incorporating an accelerometer
that detects subject’s movements [8]. In the present study, the patients were instructed
to wear for 7 days an actigraphy wrist device (Actiwatch Philips Respironics; Spectrum
Pro, manufactured by Philips Healthcare USA, purchased via LAG MedTech, Kolmar,
Sweden). Data were recorded and analyzed by automated Philips Actiware software with
standardized reports of bedtime, get-up time, time in bed, total sleep time, onset latency,
sleep efficacy, wake time after sleep onset (WASO), and number of awakenings per night.

2.4. HRQOL Assessment

HRQOL was assessed using the 36-Item Short Form Survey (SF-36) and Chronic
Liver Disease Questionnaire (CLDQ). SF-36 is a self-related questionnaire which contains
36 multiple-choice questions indicating overall physical and mental health status. The
questions are grouped into 8 domains: physical functioning, role limitations because of
physical health, role limitations because of emotional problems, body pain, general health,
energy/fatigue, social functioning, and emotional well-being. The scores can range from
0 to 100 and the lower the score, the more altered the HRQOL [17]. CLDQ is a self-reported
questionnaire which assesses the HRQOL of patients with CLDs. It comprises 29 questions
grouped in 6 domains: abdominal symptoms, fatigue, systemic symptoms, emotional
function, worry, and activity. CLDQ evaluates the symptoms which occurred over the last
two weeks before completion, each domain being scored from 1 to 7. The total score is
obtained as the mean value of the six domains and a higher score corresponds to a better
QOL [18].

2.5. Ethics

The study was approved by the Research Ethics Committee of the Clinical Emer-
gency Hospital of Bucharest, Romania (approval no. 3928/12.04.2021) and all participants
provided written, informed consent for wearing the actigraph, while completing the
questionnaires was considered implied consent to participate. The study was conducted
according to the Declaration of Helsinki (1975), as revised in 2008, for medical research
involving human subjects [19].

2.6. Statistical Analysis

Data were collected in Microsoft Excel and statistically analyzed with the IBM SPSS
v.20 software package program. Descriptive analysis was performed for the prevalence of
poor sleep and reduced HRQOL in the study groups and comparison of demographic and
clinical variables between groups. Continuous variables were expressed as means ± stan-
dard deviations and ranges or as medians and ranges. Categorical variables were expressed
as frequencies/absolute numbers with percentages. A two-sided p-value of <0.05 was
indicative of statistical significance.
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3. Results
3.1. Background Patients’ Caracteristics

A total of 56 patients were enrolled during the study period and their baseline charac-
teristics are depicted in Table 1. There were 41 males and 15 females, with a mean age of
59.75 ± 10.06 years. Alcoholic liver disease was the most predominant etiology (37.50%),
followed by chronic viral hepatitis (30.40%). There were 11 patients with mixed etiology,
both viral and alcoholic, and 7 patients who had been diagnosed with non-alcoholic fatty
liver disease (NAFLD). Regarding comorbidities, we interviewed patients whether or
not they had diabetes mellitus and/or cardiovascular disease. An important number of
patients were known to have cardiovascular disease (19 patients) and diabetes (17 patients).

Table 1. Demographic and clinical data of patients with CLDs.

Demographic
and Clinical Data

All Patients
(n = 56)

Pre-Cirrhosis
(n =23)

Cirrhosis

Total
(n = 33)

Compensated
(n = 11)

Decompensated
(n = 22)

Age (mean ± SD) 59.75 ± 10.06 55.96 ± 11.50 * 62.39 ± 8.05 * 59.27 ± 7.24 63.95 ± 8.13

Gender (males), n (%) 41 (73.20%) 16 (69.60%) 25 (75.80%) 8 (72.70%) 17 (77.30%)

Etiology, n (%)

Alcoholic 21 (37.50%) 7 (30.40%) 14 (42.40%) 5 (45.40%) 9 (40.90%)

Viral hepatitis 17 (30.40%) 9 (39.10%) 8 (24.20%) 4 (36.30%) 4 (18.20%)

Alcoholic + Viral Hepatitis 11 (19.60%) 2 (8.70%) 9 (27.30%) 2 (18.20%) 7 (31.80%)

NAFLD 7 (12.50%) 5 (21.70%) 2 (6.10%) 0 (0%) 2 (9.10%)

Diabetes, n (%) 17 (30.40%) 6 (26.10%) 11 (33.30%) 2 (18.20%) 9 (40.90%)

Cardiovascular disease,
n (%) 19 (33.90%) 9 (39.10%) 10 (30.30%) 2 (18.20%) 8 (36.40%)

NAFLD = non-alcoholic fatty liver disease; * p < 0.05, ANOVA.

We further divided the entire group in two groups:

• Group 1: 23 patients with pre-cirrhosis (patients with steatosis and chronic hepatitis
with Fibro Scan results that revealed no/mild/moderate fibrosis (F ≤ 3);

• Group 2: 33 patients with cirrhosis (F = 4).

Patients with cirrhosis had a significantly higher mean age than pre-cirrhotic patients
(62.39 ± 8.05 vs. 55.96 ± 11.50 years, p < 0.05, ANOVA). There were 11 cases with compen-
sated cirrhosis and 22 with decompensated stages, comprising ascites, jaundice, and upper
gastrointestinal bleeding, and none had clinical hepatic encephalopathy, as this represented
an exclusion criterion.

3.2. Sleep Assessment–Patients’ Characteristics

We evaluated sleep characteristics of the patients included in the study through
self-administered questionnaires (PSQI and ESS) and also by a semi-objective method:
actigraphy (Table 2). The overall results showed that 48.21% of patients with CLD had a
mean PSQI score higher than 5, suggestive of poor sleep. Moreover, 39.29% of all patients
included in the study had a mean ESS score ≥ 11, which indicates that daytime sleepiness
is also frequent.

When comparing the PSQI and ESS mean scores between the two groups, we noticed
that cirrhotic patients had a significantly higher prevalence of daytime sleepiness evaluated
by ESS score (9.73 ± 4.80 vs. 6.30 ± 5.14, p = 0.014, ANOVA). Poor sleepers (PSQI score > 5)
were more prevalent among cirrhotic patients (54.55%), but without statistical significance
compared to pre-cirrhotics (39.13%).
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Table 2. Sleep assessment among patients with CLDs.

Sleep Parameters All Patients
(n = 56)

Pre-Cirrhosis
(n = 23)

Cirrhosis
(n = 33) p-Value

PSQI (mean ± SD) 6.50 ± 3.90 5.65 ± 3.57 7.09 ± 4.06 0.177

Good sleepers (≤5), n (%)
Poor sleepers (>5), n (%)

29 (51.79%) 14 (60.87%) 15 (45.45%)
0.194

27 (48.21%) 9 (39.13%) 18 (54.55%)

ESS (mean ± SD) 8.32 ± 5.18 6.30 ± 5.14 9.73 ± 4.80 0.014 *

≥11, n (%)
<11, n (%)

22 (39.29%) 7 (30.43%) 15 (45.45%)
0.197

34 (60.71%) 16 (69.57%) 18 (54.55%)

Bed time (hour: minutes ± SD) 22:26 ± 0:48 22:09 ± 0:47 22:38 ± 0:45 0.025 *

Get-up time (hour: minutes ± SD) 7:46 ± 0:55 7:04 ± 0:37 8:15 ± 0:45 <0.001 *

Time in bed (hour: minutes ± SD) 9:19 ± 0:51 8:54 ± 0:47 9:36 ± 0:46 0.002 *

Total sleep time (hour: minutes ± SD) 7:36 ± 0:40 7:34 ± 0:40 7:38 ± 0:40 0.752

Onset latency (minutes ± SD) 19.43 ± 8.27 17.91 ± 9.09 20.49 ± 7.61 0.253

Sleep efficacy (% ± SD) 80.85 ± 4.67 84.20 ± 4.55 78.51 ± 3.11 <0.001 *

WASO (minutes ± SD) 38.69 ± 8.22 38.74 ± 9.60 38.65 ± 7.27 0.966

Number of awakenings per night
(mean ± SD) 35.42 ± 12.33 28.18 ± 11.88 40.47 ± 10.01 <0.001 *

PSQI = Pittsburgh Sleep Quality Index; ESS = Epworth Sleepiness Scale; WASO = Wake time After Sleep Onset; * p < 0.05, ANOVA.

Actigraphy monitoring showed that patients with cirrhosis had a significantly more
delayed bedtime hour and also get-up hour when compared to pre-cirrhotics. Consequently,
they also spent more time in bed, even though sleep time was similar between the two
groups. Sleep efficacy, evaluated as a mean percentage of the entire group of patients
with CLD, was 80.85 ± 4.67%, considered as normal (the cut-off being 80%). However,
we observed a statistically significant difference when we compared the results in the
two groups: 78.51 ± 3.11% in cirrhotics vs. 84.20 ± 4.55% in pre-cirrhotics (p < 0.001,
ANOVA). The number of awakenings per night was additionally registered and it revealed
a significantly higher mean number among cirrhotic patients compared to pre-cirrhotic
patients (40.47 ± 10.01 vs. 28.18 ± 11.88, p < 0.001, ANOVA). There was no significant
difference between groups regarding the total sleep time, onset latency, or WASO.

By comparing patients with compensated cirrhosis with those with decompensated
cirrhosis, we noticed a significant difference regarding PSQI and ESS scores, with 72.73%
of the decompensated cirrhotics having a poor sleep quality and 63.64% of them having
severe daytime sleepiness (Table 3). Moreover, actigraphic monitoring demonstrated that
decompensated stages were associated with significantly more awakenings during night
(44.93 ± 6.80), compared to compensated stages (31.55 ± 9.60), and reduced overall sleep
efficacy (77.36 ± 2.29 vs. 80.82 ± 3.33).

Table 3. Comparison between compensated and decompensated cirrhosis regarding sleep assessment.

Sleep Parameters Compensated
(n = 11)

Decompensated
(n = 22) p-Value

PSQI (mean ± SD) 4 ± 2 8.64± 3.97 0.001 *

Good sleepers (≤5), n (%) 9 (81.82%) 6 (27.27%)
0.004 **

Poor sleepers (>5), n (%) 2 (18.18%) 16 (72.73%)

ESS (mean ± SD) 6 ± 3 11.59 ± 4.46 0.001 *
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Table 3. Cont.

Sleep Parameters Compensated
(n = 11)

Decompensated
(n = 22) p-Value

≥11, n (%) 1 (9.10%) 14 (63.64%)
0.004 **

<11, n (%) 10 (90.90%) 8 (36.36%)

Bedtime (hour: minutes ± SD) 22:35 ± 0:45 22:40 ± 0:45 0.811

Get-up time (hour: minutes ± SD) 8:05 ± 0:39 8:20 ± 0:48 0.391

Time in bed (hour: minutes ± SD) 9:29 ± 0:40 9:40 ± 0:50 0.544

Total sleep time (hour: minutes ± SD) 7:46 ± 0:38 7:34 ± 0:42 0.421

Onset latency (minutes ± SD) 18.34 ± 5.83 21.57 ± 8.26 0.256

Sleep efficacy (%± SD) 80.82 ± 3.33 77.36 ± 2.29 0.001 *

WASO (minutes) 37.48 ± 7.11 39.23 ± 7.44 0.524

Number of awakenings per night
(mean ± SD) 31.55 ± 9.60 44.93 ± 6.80 <0.001 *

PSQI = Pittsburgh Sleep Quality Index; ESS = Epworth Sleepiness Scale; WASO =Wake time After Sleep Onset;
* p < 0.05, ANOVA; ** p < 0.05, Pearson Chi-square.

3.3. Predictors of Poor Sleep and Daytime Sleepiness

In order to determine the predictors of poor sleep and daytime somnolence, we used
simple and multiple logistic regression analysis. Age, etiology, diabetes, and cardiovascular
disease were included as variables in the multiple regression; however, only age was an
independent predictor of a poor sleep (PSQI < 5). Therefore, with every year, a patient with
CLD has an 18% chance to be categorized as a poor sleeper (Table 4).

Table 4. Logistic regression analysis for predictors of poor sleep (PSQI > 5).

Logistic Regression Analysis for Predictors of Poor Sleep (PSQI > 5)

Simple Regression Multiple Regression

Variables Poor Sleepers
(n = 27)

Good Sleepers
(n = 29) p-Value OR [95% CI] β Coef. p-Value

Age (mean ± SD) 66.59 ± 7.02 53.38 ± 8.13 <0.001 * 0.828
[0.725–0.945] −0.189 0.003 ***

Gender (males), n (%) 19 (70.40%) 22 (75.90%) 0.765 - - -

Etiology, n (%)

0.027 **

Alcoholic 10 (37%) 11 (37.90%) REF

Viral Hepatitis 4 (14.80%) 13 (44.80%) 2.687
[0.096−75.017] 0.988 0.561

Alcoholic+Viral Hepatitis 7 (25.90%) 4 (13.80%) 3.913
[0.156–98.37] 1.364 0.407

NAFLD 6 (22.20%) 1 (3.40) 3.024
[0.101–90.437] 1.107 0.523

Diabetes, n (%) 15 (55.60%) 2 (6.90%) <0.001 ** 4.531
[0.458–42.354] 1.511 0.185

Cardiovascular disease, n (%) 16 (59.30%) 3 (10.30%) <0.001 ** 0.930
[0.103–8.419] −0.073 0.948

NAFLD = non-alcoholic fatty liver disease; * p < 0.05, ANOVA; ** p < 0.05, Pearson Chi-square; *** p < 0.05, ANOVA.
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Furthermore, using the same multivariate analysis of variance as above, we included
the variables age, diabetes, and cardiovascular disease to evaluate the predictors of daytime
somnolence. Both age and diabetes were independently associated with ESS ≥ 11 (Table 5).

Table 5. Logistic regression analysis for predictors of daytime somnolence (ESS ≥ 11).

Logistic Regression Analysis for Predictors of Daytime Somnolence (ESS ≥ 11)

Simple Multiple

Variables ESS ≥ 11
(n = 22)

ESS < 11
(n = 34) p-Value OR [95% CI] β Coef. p-Value

Age (mean ± SD) 68.32 ± 5.28 54.21 ± 8.40 <0.001 * 0.776
[0.641–0.940] −0.254 0.009 ***

Gender (males), n (%) 15 (68.20%) 26 (76.50%) 0.351 - - -

Etiology, n (%)

0.059

Alcoholic 8 (36.20%) 13 (38.20%) - - -

Viral hepatitis 3 (13.60%) 14 (41.20%) - - -

Alcoholic+Viral Hepatitis 6 (27.30%) 5 (14.70%) - - -

NAFLD 5 (22.70%) 2 (5.90%) - - -

Diabetes, n (%) 15 (68.20%) 2 (5.90%) <0.001 ** 13,311
[1.253–141.4] 2.589 0.032 ***

Cardiovascular disease, n (%) 16 (59.30%) 3 (10.30%) <0.001 ** 2.525
[0.321–19.86] 0.926 0.379

NAFLD = non-alcoholic fatty liver disease; * p < 0.05, ANOVA; ** p < 0.05, Pearson Chi-square; *** p < 0.05, ANOVA.

3.4. HRQOL Assessment—Patients’ Characteristics

We administered two questionnaires to investigate the HRQOL among patients with
CLDs (Table 6). The CLDQ total score was 3.90 ± 1.59 for all patients, with significantly
lower scores in cirrhotics compared to pre-cirrhotics, both in total score and within each
domain. Abdominal symptoms were the lowest rated items (2.77 ± 1.10) of complaint in pa-
tients with cirrhosis, followed by systemic symptoms (3.04 ± 1.03) and worry (3.07 ± 1.28).

For the SF-36 questionnaire, the subdomain “general health” registered the lowest
score, with noticeable differences between the two groups. Cirrhotic patients experienced
significantly more body pain and physical functioning limitations because of physical
health problems than pre-cirrhotic patients.

Table 6. Assessment of QOL among patients with CLDs.

HRQOL Parameters All Patients
(n = 56)

Pre-Cirrhosis
(n = 23)

Cirrhosis
(n = 33) p-Value

CLDQ (mean ± SD)

Total score 3.90 ± 1.59 4.98 ± 1.64 3.15 ± 1.06 <0.001 *

Abdominal symptoms 3.55 ± 1.66 4.67 ± 1.71 2.77 ± 1.10 <0.001 *

Fatigue 3.86 ± 1.70 4.96 ± 1.81 3.09 ± 1.10 <0.001 *

Systemic symptoms 3.93 ± 1.76 5.21 ± 1.81 3.04 ± 1.03 <0.001 *

Activity 4.03 ± 1.81 5.27 ± 1.71 3.17 ± 1.33 <0.001 *

Emotional function 4.35 ± 1.53 5.18 ± 1.56 3.78 ± 1.24 <0.001 *

Worry 3.70 ± 1.71 4.60 ± 1.86 3.07 ± 1.28 0.001 *
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Table 6. Cont.

HRQOL Parameters All Patients
(n = 56)

Pre-Cirrhosis
(n = 23)

Cirrhosis
(n = 33) p-Value

SF-36 (%, mean ± SD)

Physical functioning 74.10 ± 21.76 85.00 ± 21.05 66.51 ± 19.10 0.001 *

Role limitations due to physical
health problems 65.71 ± 26.10 75.00 ± 23.83 59.24 ± 25.98 0.025 *

Role limitations due to
emotional problems 61.91 ± 23.30 66.67 ± 24.63 58.59 ± 22.11 0.205

Energy fatigue 61.16 ± 23.58 65.21 ± 21.76 58.33 ± 24.70 0.287

Emotional wellbeing 67.76 ± 15.46 70.26 ± 15.10 66.03 ± 15.70 0.318

Social functioning 73.97 ± 21.37 79.34 ± 20.50 70.22 ± 21.46 0.117

Pain 72.63 ± 19.50 82.50 ± 18.01 65.75 ± 17.67 0.001 *

General health 51.07 ± 24.13 60.86 ± 21.51 44.24 ± 23.78 0.010 *
HRQOL = Health-Related Quality of Life; CLDQ = Chronic Liver Disease Questionnaire; SF-36 = Short Form-36;
* p < 0.05, ANOVA.

We further investigated the HRQOL, comparing compensated cirrhotics with decom-
pensated stages and observed significantly lower scores in all subdomains completed by
patients with a more severe disease (Table 7). From the specific questionnaire (CLDQ),
the deepest impact was given by abdominal symptoms, followed by worry, while SF-36
revealed the lowest score in the general health section, followed by limitations because of
physical health problems.

Table 7. Assessment of HRQOL among patients with cirrhosis.

HRQOL Parameters Compensated
(n = 11)

Decompensated
(n = 22) p-Value

CLDQ (mean ± SD)

Total score 4.19 ± 0.89 2.63 ± 0.69 <0.001 *

Abdominal symptoms 3.87 ± 1.03 2.22 ± 0.63 <0.001 *

Fatigue 4.07 ± 1.09 2.60 ± 0.73 <0.001 *

Systemic symptoms 3.91 ± 0.92 2.61 ± 0.79 <0.001 *

Activity 4.35 ± 1.09 2.58 ± 1.01 <0.001 *

Emotional function 4.89 ± 1.14 3.22 ± 0.87 <0.001 *

Worry 4.07 ± 1.20 2.57 ± 1.01 0.001 *

SF-36 (%, mean ± SD)

Physical functioning 84.09 ± 7.68 57.72 ± 16.88 <0.001 *

Role limitations due to physical
health problems 84.09 ± 12.61 46.81 ± 21.63 <0.001 *

Role limitations due to emotional problems 75.78 ± 15.55 49.99 ± 19.94 0.001 *

Energy fatigue 76.36 ± 14.33 49.31 ± 24.01 0.002 *

Emotional wellbeing 78.81 ± 12.71 59.63 ± 13.05 <0.001 *

Social functioning 90.22 ± 10.33 60.22 ± 18.35 <0.001 *

Pain 83.40 ± 11.02 56.93 ± 13.15 <0.001 *

General health 61.36 ± 18.31 35.68 ± 21.72 0.001 *
HRQOL = Health-Related Quality of Life; CLDQ = Chronic Liver Disease Questionnaire; SF-36 = Short Form-36;
* p < 0.05, ANOVA.
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3.5. Associations between Sleep Characteristics and HRQOL among Enrolled Patients

We identified significant correlations between variables from each questionnaire, both
the HRQOL and sleep assessment (Table 8). We included the PSQI and ESS scores as well as
two parameters recorded by actigraphy: sleep efficacy and episodes of awakenings/night.
Patients with CLDs who expressed low scores on the two questionnaires about HRQOL
also experienced high scores for PSQI and ESS, indicative of poor night-time sleep and
daytime sleepiness. The sleep efficacy proved to be good in patients with high HRQOL
parameters, while a high number of awakenings was associated with a reduced HRQOL.
The strongest effect was observed with physical functioning, which was the lowest for
patients who experienced the highest PSQI and ESS scores. Moreover, high activity scores—
a subdomain of CLDQ—were strongly correlated with good sleep efficacy and reduced
episodes of awakenings.

Table 8. Correlations between sleep assessment and HRQOL among enrolled patients.

HRQOL PSQI ESS Sleep
Efficacy

Number of
Awakenings/Nights

CLDQ (mean ± SD)

Total score −0.671 −0.729 0.785 −0.769

Abdominal symptoms −0.608 −0.671 0.724 −0.735

Fatigue −0.670 −0.711 0.763 −0.768

Systemic symptoms −0.644 −0.705 0.746 −0.741

Activity −0.691 −0.751 0.819 −0.753

Emotional function −0.571 −0.625 0.688 −0.674

Worry −0.597 −0.650 0.689 −0.665

SF-36 (mean %)

Physical functioning −0.804 −0.809 0.711 −0.693

Role limitations due to physical health problems −0.741 −0.825 0.634 −0.732

Role limitations due to emotional problems −0.653 −0.669 0.566 −0.565

Energy fatigue −0.667 −0.632 0.488 −0.502

Emotional wellbeing −0.648 −0.595 0.517 −0.519

Social functioning −0.735 −0.732 0.637 −0.63

Pain −0.735 −0.752 0.716 −0.612

General health −0.690 −0.682 0.585 −0.635

Values are correlation coefficients (Spearman’s r); HRQOL = Health-Related Quality of Life; CLDQ = chronic liver disease questionnaire;
SF-36 = Short Form-36; PSQI = Pittsburgh Sleep Quality Index; ESS = Epworth Sleepiness Scale.

Figures 1 and 2 show the relationship between total CLDQ score and results obtained
by sleep questionnaires and actigraphic monitoring. Most patients with high CLDQ scores
had low PSQI and ESS scores (Figure 1A,B), while patients with the lowest sleep efficacy
and most frequent awakenings reported the greatest impairment in HRQOL (Figure 2A,B).
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4. Discussion

This prospective ongoing study is the first to assess sleep disorders among Romanian
patients with CLDs by using actigraphy and correlate its results with subjective tools for
sleep quality and HRQOL.

Sleep disorders have been previously described in patients with CLDs in several stud-
ies [8,10,11,20–22], where their prevalence varies widely from 47% to 81%, mainly due to
different assessment methods, heterogenous population, and cumulative influencing/bias
factors (e.g., coffee intake, alcohol, sleep medication, presence of hepatic encephalopathy,
associated comorbidities, etc.). We reported in our study, among CLD patients, a preva-
lence of 48.21% of nighttime disturbances and 39.29% of daytime sleepiness, evaluated by
PSQI and ESS, respectively. The scores for both questionnaires were significantly higher in
decompensated patients, showing a direct relationship between impaired sleep quality and
daytime somnolence, and complicated, severe liver disease. Excessive daytime sleepiness
has been considered a feature of hepatic encephalopathy, since ESS score has been shown
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to correlate with the degree of hepatic encephalopathy [16,23–25]. Still, we demonstrated
that daytime somnolence is present in a high percentage even in pre-cirrhotic patients. This
finding may indicate a possible early minimal hepatic encephalopathy (HE) before becom-
ing clinically evident in patients with cirrhosis, however, of course, further prospective
studies are needed to confirm this hypothesis.

In addition to the subjective data of sleep quality, we added objective measures of sleep
characteristics by using actigraphy. Studies from the literature show that patients with cir-
rhosis, in particular, experience “delayed sleep phase syndrome” [26], with prolonged onset
latency, poor sleep efficacy, and fragmented sleep with frequent awakenings [16,20,26]. This
information is also supported by our study, which showed delayed bedtime and get-up
hours, lower sleep efficacy, and also more awakenings in patients with cirrhosis compared
to pre-cirrhotic ones. Controversially, our study failed to reveal significant differences
of onset latency and total sleep time between pre-cirrhotic and cirrhotic patients, as the
periods were similar. Moreover, our evidence shows that the difference in sleep parameters
is even more important when comparing decompensated stages with compensated forms.

HRQOL in patients with CLDs is influenced by various factors. On one hand, patients
experience multiple symptoms related to liver disease, such as itching, fatigue, weight
loss, and “fuzzy-thinking”, which can also interfere with their social life. On the other
hand, psychological distress strains on patients with advanced stages, when concerns
regarding disease progression tremendously impact their QOL [27]. All these factors are
also contributors to sleep abnormalities. However, researchers investigated the relation-
ship between sleep impairment in patients with cirrhosis and HRQOL independently of
other factors [11,16]. An important finding of our study showed that, besides cirrhotics,
patients in pre-cirrhotic stages also experience reduced QOL, directly influenced by poor
sleep quality.

The study has a series of limitations. First of all, it has been conducted in an emergency
hospital, where decompensated cirrhosis represented a high percentage of the patients
enrolled. Secondly, the study was based on a single assessment and exclusively among
patients with a diagnosis of CLD, lacking a normal control group. However, the aim of the
study was to investigate sleep and HRQOL in a population with presumed abnormalities.
Third, the study did not track either the medication, nor the reasons of decompensation,
which might have explained the significant difference between compensated and decom-
pensated patients regarding sleep parameters and HRQOL scores. Further studies are
needed to elucidate the contributing factors and their pathogenesis.

Finally, we need to mention the limits given by the subjective and semi-objective
methods (questionnaires and actigraphy) that we used to assess sleep and HRQOL. These
evaluations, especially questionnaires, are predisposed to bias as they might be overesti-
mated by the patients. Therefore, an objective method is advisable to support the evidence,
namely polysomnography, which would definitely offer a valuable extension of our work
into future prospective studies.

5. Conclusions

Sleep disturbances are commonly encountered among patients with CLDs and are
associated with impaired HRQOL. In the present study, we demonstrated that the more
severe the liver disease, the poorer that sleep and QOL are. Moreover, this is the first study
in Romania that assessed sleep by actigraphy in a cohort of patients with different stages
of CLDs.
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Abstract: Stigma is a substantial obstacle when caring for people with mental illness. Nursing
students’ negative attitudes towards people with mental illness may impact the quality of care
delivered and consequentially patient outcomes. In this study, we assessed the stigmatising attitudes
and beliefs of nursing students towards people with mental illness and examined its relationship
with several psycho-socio-demographic variables. This was a quantitative, cross-sectional descriptive
correlational study, which was developed with a non-probabilistic convenience sample of 110 nursing
students. Stigmatising attitudes and beliefs were assessed using the Portuguese version of the
Attribution Questionnaire AQ-27. Results show that the dimensions of stigma with higher scores
were help, pity, coercion and avoidance. However, significant differences were only observed
depending on the year of study (fourth-year students, who already had clinical placements in this
area, are less likely to show stigma), the relationship (family is less prone to show coercion), the
history of mental health treatment (students with a history of mental health treatment have more
tendency to help) and whether they considered working in the mental health field (students who
have considered working in this field are less prone to show anger, avoidance and think of patients
as dangerous). Therefore, we conclude that education in a classroom setting alone is not enough to
reduce stigma in nursing students, clinical placement in the area is required to achieve such results.
It is thus essential to improve nursing curricula worldwide so that students are exposed to both
psychiatric nursing theory and clinical practice in the first years of the nursing degree.

Keywords: mental disorders; mental illness; social stigma; nursing; students

1. Introduction

Mental illness emerges as a consequence of mental disorders and is usually manifested
by abnormal thoughts, emotions, perceptions, behaviours and relationships with others.
Mental illness is a highly heterogeneous group of disorders, which include depression,
psychosis, dementia and developmental disorders, among others [1]. Mental illness is
presently recognised as a severe health problem that affects the life of one in every three
Europeans [2] and is one of the leading causes of disease-related burden worldwide [3].

The knowledge and attitude of the general public towards people with mental illness
differs depending on the type of illness. For example, several studies described a higher
propensity for people to maintain a greater social distance from a person with schizophrenia
when compared with someone with an anxiety disorder or depression [4–6]. This tendency
was also verified in a study that compared physicians’ attitudes towards people with
schizophrenia and depression [7].
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When a stigma towards a specific population is identified, it is vital to develop in-
terventions to mitigate distress and shift harmful behaviours that may compromise this
population’s wellbeing [8]. To interrupt the stigmatisation process, it is essential to assess
the presence of stigma and promote educational anti-stigma campaigns, presenting factual
information about the stigmatised condition, and to develop contact-based strategies aimed
to facilitate the interaction and connection between groups [9–11].

According to the Health Stigma and Discrimination Framework, stigma spans across
the socio-ecological spectrum in the form of stereotyping, prejudice and discrimination [11].
Stigma is, therefore, a multidimensional concept that includes different dimensions (cogni-
tive, affective and behavioural) that operate at the micro-level (singular person), meso-level
(social networks), macro-level (cultural or institutional) and that can occur consciously
(explicitly) or unconsciously (implicitly) [11,12].

The stigmatisation process can unfold into different domains, including drivers and
facilitators, stigma marking and stigma manifestations, all of which have a direct effect on
several outcomes among populations targeted by stigma [11]. The first domain includes
factors that drive or facilitate the stigmatisation process and are usually conceptualised
as inherently negative and might diverge according to the targeted population’s health
condition [11]. Stigma marking and manifestations are usually displayed as a series
of stigma experiences (i.e., experienced stigma and discrimination) and practices (i.e.,
stereotypes, prejudice and discriminatory attitudes) [11]. In addition, these experiences
can also induce self-stigma, which occurs when stigmatised group members internalise
the negative societal beliefs and feelings and suffer numerous negative consequences as a
result [11–13].

Stigmatisation experiences and the inherent associated labelling, usually result from
the lack of knowledge about mental illnesses and contact with cases of discrimination and
negative attitudes from society [6]. These negative attitudes towards people with mental
illness, can lead to social isolation and delay or prevent these persons from getting help
and treatment or even interacting with essential community services [7,8]. In fact, recently,
the Health Stigma and Discrimination Framework postulated that stigma manifestations
will have an impact on several outcomes for affected populations. These might include
access to essential services like justice and healthcare services and influence outcomes for
organisations, including the availability and quality of health services [11].

Healthcare professionals, contrary to expectations, are also prone to display negative
and stigmatising attitudes and behaviours towards people with mental illness [9], which
leads to mismanagement and low attention to patients, undoubtedly affecting their inter-
action, and ultimately leading to a lack of support, acceptance and of an appropriate and
adequate care of these patients [7,8,14,15]. Positive attitudes toward people with mental
illness are thus a prerequisite healthcare professionals must demonstrate in order to pro-
vide quality care to these patients. For example, having adequate expectations about the
behaviours and traits of the disease and being able to correctly identify and avoid incorrect
messages and societal misconceptions [14,16].

Nursing students share the same misconceptions towards people with mental illness
as the general public, and those with a high level of stigma often display discomfort, anxiety
and fear when caring for people with mental illness [17,18]. In fact, a recent study identified
stigmatised misconceptions about people with mental illness in nursing students, such as
the assumption of them being dangerous and having worse prognoses [19]. Other studies
also identify that nursing students believed that people with mental illness needed to be
segregated from the community [20,21] and had more difficulty expressing compassion for
those patients [20].

Current evidence indicates that theoretical preparation and clinical placements in
mental health units, effectively reduce the stigma of nursing students towards people with
mental illness [22,23]. Furthermore, it can represent an opportunity to attract students
into this field [22]. In fact, presently, there is a severe shortage of qualified professionals,
trained to provide timely and effective treatment for mental health patients, roughly less
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than 9 workers per 100,000 population [24]. For these reasons, it is crucial to deconstruct
nursing students’ misconceptions regarding people with mental illness as their attitudes
and beliefs will certainly have a major impact on the career path they will take after
graduation [17,25]. Educational institutions are thus in a privileged position to address
this problem by elucidating these misconceptions and promoting the idea that people with
mental illness are not entirely responsible for their condition and cannot control it [17].

Considering that the first action to intervene in order to mitigate the stigmatisation
process is the assessment of the situation, with this study, we aim to assess the stigma
nursing students have towards people with mental illness and examine the relationship
between stigma and psycho-socio-demographic variables, so that intervention actions that
allow changing this panorama can be developed.

2. Methods
2.1. Design

This is a quantitative study that was conducted using a cross-sectional descriptive
correlational web-based survey design.

2.2. Study Setting

The study took place in a Portuguese private Higher School of Health in the region
of Lisbon and Tagus Valley. A non-probabilistic convenience sample was used where all
undergraduate students attending the nursing degree course were invited to participate in
the study through their school e-mail address.

2.3. Data Collection

The data collection instrument was written in Portuguese and included the study
information page, psycho-socio-demographic questionnaire and Attribution Questionnaire
(AQ-27) [26]. All questions were transcribed into Google Forms™ and were applied from
May to July 2020.

The psycho-socio-demographic questionnaire collected background information such
as age, sex, religion, place of residence, year of study, prior contact with mental illness,
history of mental health treatment and if the student ever considered working in the field
of mental health.

The AQ-27 [26] questionnaire was used to assess stigma towards people with mental
illness. For this study, we used the Portuguese version of the AQ-27, which was previously
translated and validated for the Portuguese population by Sousa, Queirós, Marques, Rocha
and Fernandes [27], having previous studies performed on the Portuguese population with
this questionnaire yielded Cronbach alpha values of reliability of 0.88 [28], 0.76 [29] and
0.83 [30]. The AQ-27 is a self-administered questionnaire that consists of a brief vignette
about a hypothetical person with schizophrenia, chosen among the provided vignettes,
specifically not to influence emotional reactions from the participants. This vignette was
followed by a set of 27 questions addressing one of nine subscales or dimensions of
stigmatising attitudes and beliefs towards people with mental illness (Anger, Avoidance,
Blame, Coercion, Dangerousness, Fear, Help, Pity and Segregation). The score for each
subscale is obtained by the sum of the three questions corresponding to that subscale. Each
question is answered on a Likert-type scale that ranges from 1 to 9. The AQ-27 has no
defined threshold score for levels of stigma, for this reason, the score obtained in each
dimension of stigma should be interpreted comparatively [26].

2.4. Data Analysis

The statistical analysis of the questionnaires was performed using the R language
and environment for statistical computing v. 4.1.2 [31], with RStudio v.2021.09.0 [32] as
the integrated development environment. Only surveys with all questions answered
were analysed.
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Descriptive statistic measures of count, mean, standard deviation, median, minimum,
maximum and range were computed for sample characterisation, using the function table1
from the table1 v.1.4.2 library [33] for R. Values of minimum, maximum, mean and standard
deviation were also computed for each question, and each dimension of stigma existing in
the questionnaire, which was summarised in a table using the kable function from knitr
v.1.36 library [34–36] for R.

Linear models were developed for each dimension of stigma with the categorical
variables of Year of study, Sex, Religion, Residence, Relationship (know someone with
mental illness and their relationship to that person), History of mental health treatment
and Considered working in the mental health field as predictors, using the lm function
provided by the R base library. The Year of study included four levels (first, second, third
and fourth years), as well as Relationship (None, Acquaintance, Friend or Family), Sex
consisted of two levels (Male or Female), as well as Religion (Yes or No), Residence (Rural
or Urban), History of mental health treatment (Yes or No) and Considered working in the
mental health field (Yes or No).

Model assumptions were verified through the visual observation of the residuals plot,
Q-Q plot, Index plot and Histogram provided by the resid_panel function of the ggResid-
panel v.0.3.0 library [37] for R. In addition, assumptions of normality and homoscedasticity
of the standardised residuals were also formally evaluated with the Shapiro–Wilk and the
Breush–Pagan tests, respectively. The former is provided by the shapiro.test function of
the R stats v. 4.1.2 library, and the latter was provided by the bptest function of the lmtest
v. 0.9.38 library [38] for R. Whenever these assumptions were violated, the dimension
of stigma in question was transformed with the Box-Cox transformation, with a lambda
value determined computationally by the powerTransform function of the car v.3.0.11 li-
brary [39] for R, after which a new linear model was developed and assumptions reverified
as previously described.

Subsequently, a factorial analysis of variance (ANOVA) of type 2 was performed using
the Anova function from the car library for R, and the results were summarised in a table
using the apa.aov.table function from the apaTables v.2.0.8 library [40] for R. Multiple
comparisons with Tuckey contrasts were performed for each main effect identified to have
at least two groups with significant differences, using the glht function of the multcomp
v.1.4.17 library [41] for R. For all statistical tests a level of significance of 0.05 was considered.

2.5. Ethical Considerations

Ethics approval was obtained from the Board of Directors and the Institutional Ethical
Review Committee of the Education Institution involved (Date: April 2020 ID: 884). The
survey’s first page contained a clarification of the objectives and procedures of the study
and the guarantee that confidentiality and anonymity of the data were assured by the
researchers. Participants would need to accept and agree to the online informed consent in
order to complete the survey. The survey was set up so that participants had to answer “Yes”
or “No” indicating that they had read the consent information and agreed to participate.
Only the participants who answered “Yes” to the informed consent question were directed
to the research survey. Participants who answered “No” to the informed consent question
were directed to the end of the survey. Participants were free to decide not to answer any
question, change or review their responses, or voluntarily quit at any time. To comply with
the ethical principles of anonymity and confidentiality, all data collected were free of any
personally identifying information, including any form of electronic identifiers.

3. Results

A total of 110 nursing students have participated in this study, obtaining a response
rate of 51.2%. Most participants were female (91.8%), with a mean age was 22 years
(SD = 4.47). From these, 90.9% lived in a predominantly urban environment, 50.9% knew
or had direct contact with people with mental illness, 33.6% had a history of mental health
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treatment and 52.7% had already considered the possibility of working in the mental health
field after graduating (Table 1).

Table 1. Socio-demographic characteristics of the sample.

1st Year
(N = 36)

2nd Year
(N = 24)

3rd Year
(N = 29)

4th Year
(N = 21)

Overall
(N = 110)

Sex

Female 33 (91.7%) 24 (100%) 26 (89.7%) 18 (85.7%) 101 (91.8%)
Male 3 (8.3%) 0 (0%) 3 (10.3%) 3 (14.3%) 9 (8.2%)

Age

Mean (SD) 21.5 (5.61) 21.1 (1.54) 21.8 (1.64) 24.4 (6.34) 22.0 (4.47)
Median

[Min, Max]
20.0

[18.0, 48.0]
21.0

[19.0, 24.0]
21.0

[19.0, 25.0]
22.0

[21.0, 47.0]
21.0

[18.0, 48.0]

Religious

Yes 7 (19.4%) 11 (45.8%) 8 (27.6%) 7 (33.3%) 33 (30.0%)
No 29 (80.6%) 13 (54.2%) 21 (72.4%) 14 (66.7%) 77 (70.0%)

Residence

Rural 2 (5.6%) 1 (4.2%) 5 (17.2%) 2 (9.5%) 10 (9.1%)
Urban 34 (94.4%) 23 (95.8%) 24 (82.8%) 19 (90.5%) 100 (90.9%)

Knows someone with mental illness

False 18 (50.0%) 12 (50.0%) 10 (34.5%) 14 (66.7%) 54 (49.1%)
True 18 (50.0%) 12 (50.0%) 19 (65.5%) 7 (33.3%) 56 (50.9%)

Relationship

None 18 (50.0%) 12 (50.0%) 10 (34.5%) 14 (66.7%) 54 (49.1%)
Acquaintance 5 (13.9%) 1 (4.2%) 5 (17.2%) 3 (14.3%) 14 (12.7%)

Friend 2 (5.6%) 5 (20.8%) 8 (27.6%) 2 (9.5%) 17 (15.5%)
Family 11 (30.6%) 6 (25.0%) 6 (20.7%) 2 (9.5%) 25 (22.7%)

Frequency

Not
applicable 18 (50.0%) 12 (50.0%) 10 (34.5%) 14 (66.7%) 54 (49.1%)

Never 1 (2.8%) 1 (4.2%) 2 (6.9%) 1 (4.8%) 5 (4.5%)
Occasionally 6 (16.7%) 4 (16.7%) 10 (34.5%) 4 (19.0%) 24 (21.8%)

Monthly 4 (11.1%) 3 (12.5%) 1 (3.4%) 0 (0%) 8 (7.3%)
Weekly 3 (8.3%) 1 (4.2%) 5 (17.2%) 1 (4.8%) 10 (9.1%)
Daily 4 (11.1%) 3 (12.5%) 1 (3.4%) 1 (4.8%) 9 (8.2%)

History of mental health treatment

False 21 (58.3%) 14 (58.3%) 21 (72.4%) 17 (81.0%) 73 (66.4%)
True 15 (41.7%) 10 (41.7%) 8 (27.6%) 4 (19.0%) 37 (33.6%)

Consider working in mental health field

False 17 (47.2%) 13 (54.2%) 14 (48.3%) 8 (38.1%) 52 (47.3%)
True 19 (52.8%) 11 (45.8%) 15 (51.7%) 13 (61.9%) 58 (52.7%)

Table 2, presents the mean and standard deviation obtained for each dimension of
stigma, divided by each level of the various psycho-socio-demographics under study, as
well as the overall measures for these dimensions. In addition, values of minimum, maxi-
mum, mean and standard deviation, obtained for each of the AQ-27 items are presented in
Table A1.
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A factorial ANOVA of type 2 was performed to compare the main effects of Year
of study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Considered working in the mental health field on the score of each subscale or dimension
of the stigmatising attitudes and beliefs towards mental illness defined in AQ-27 (Anger,
Avoidance, Blame, Coercion, Dangerousness, Fear, Help, Pity and Segregation), detailed
ANOVA tables can be found in the Appendix A (Tables A2–A10).

The main effect for Year of study showed to significantly affect all dimensions,
Anger, Avoidance, Blame, Coercion, Dangerousness, Fear, Help, Pity and Segregation
(F(3.98) = 6.27, p = 0.001, partial η2 = 0.16); F(3.98) = 7.97, p ≤ 0.001, partial η2 = 0.20; F(3.98)
= 22.29, p ≤ 0.001, partial η2 = 0.41; F(3.98) = 3.18, p = 0.027, partial η2 = 0.09; F(3.98) = 7.04,
p ≤ 0.001, partial η2 = 0.18; F(3.98) = 7.94, p ≤ 0.001, partial η2 = 0.20; F(3.98) = 6.22,
p ≤ 0.001, partial η2 = 0.16; F(3.98) = 8.01, p ≤ 0.001, partial η2 = 0.20; and F(3.98) = 8.87,
p ≤ 0.001, partial η2 = 0.21, respectively). Subsequent multiple comparisons showed signif-
icant differences between the 1st and 2nd Year for Blame (t = 3.18, p = 0.010). Borderline
significant differences between the 1st and the 3rd Year for Anger (t = −2.40, p = 0.084)
were shown. Significant differences between the 1st and 4th year for Anger, Avoidance,
Blame, Dangerousness, Fear, Help, Pity and Segregation (t = −3.91, p = 0.001; t = −4.05,
p ≤ 0.001; t = −5.56, p ≤ 0.001; t = −3.70, p = 0.002; t = −3.31, p = 0.007; t = 3.89, p ≤ 0.001;
t = −3.34, p = 0.006; and t = −4.32, p ≤ 0.001, respectively) were shown. Borderline differ-
ences between the 2nd and 3rd Year for Fear (t = −2.59, p = 0.053) were shown. Significant
differences between the 2nd and 4th year for Anger, Avoidance, Blame, Coercion, Dan-
gerousness, Fear, Help, Pity and Segregation (t = −3.34, p = 0.007; t = −4.56, p ≤ 0.001;
t = −7.80, p ≤ 0.001; t = −3.08, p = 0.014; t = −4.31, p ≤ 0.001; t = −4.83, p ≤ 0.001; t = 3.78,
p = 0.002; t = −4.84, p ≤ 0.001; and t = −4.78, p ≤ 0.001, respectively) were shown. There
were also significant differences between the 3rd and 4th year for Avoidance, Blame, Dan-
gerousness, Fear, Help, Pity and Segregation (t = −2.80, p = 0.031; t = −6.45, p ≤ 0.001;
t = −3.43, p = 0.005; t = −2.63, p = 0.048; t = 2.59, p = 0.053; t = −3.28, p = 0.008; and t = −3.73,
p = 0.002, respectively).

The main effect for Religion was shown to significantly affect the dimension Help
(F(3.98) = 6.01, p = 0.016, partial η2 = 0.06) and to borderline significantly affect Coercion
(F(3.98) = 3.60, p = 0.061), indicating significant or borderline significant differences between
students who are religious and those who are not for these dimensions.

The main effect of Relationship was shown to significantly affect the dimension
Coercion (F(3.98) = 4.73, p = 0.004, partial η2 = 0.13). Subsequent multiple comparisons
showed significant differences between the None and Family and borderline significant
differences between Friend and Family (t = −3.37, p = 0.006; and t = −2.49, p = 0.066,
respectively) for this dimension.

The main effect of Considered working in the mental health field was shown to
significantly affect the dimensions of Anger, Avoidance and Dangerousness (F(1.98) = 14.39,
p-value = 0.001, partial η2 = 0.13; F(1.98) = 11.59, p = 0.001, partial η2 = 0.11; and F(1.98)
= 5.25, p = 0.024, partial η2 = 0.05, respectively) and to borderline significantly affect
Segregation (F(1.98) = 3.01, p-value = 0.086, partial η2 = 0.03), which indicates significant
differences between the group of students who had considered working in mental health
and the group of students who did not for these dimensions.

The main effect for History of mental health treatment was shown to significantly
affect the dimension Help (F(3.98) = 10.18, p = 0.002, partial η2 = 0.09) and to borderline
significantly affect Coercion (F(1.98) = 4.73, p-value = 0.092, partial η2 = 0.03), which
indicates significant differences between students who had previously received treatment
for any mental illness and those who did not for these dimensions.

4. Discussion

The overall results from this study show that some level of stigma towards people
with mental illness is present across all dimensions of stigma, which is in line with previous
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studies that also found explicit stigma in nursing students regarding people with mental
illness [19–23].

Nursing students that participated in the present study showed higher scores in the
stigmatisation attitudes and behaviours subclasses of Help, Pity and Coercion. This agrees
with what was observed in a previous study with Portuguese students from different
healthcare courses, which also revealed a high level of Pity, especially among nursing
students [21]. These high scores obtained for Help and Pity may imply that students
have the tendency to aid and demonstrate kindness towards people with mental illness.
However, as reported in previous studies, this result may also point to a paternalistic
view of people with mental illness because they portray them as not competent and in
the need of help [42–44]. In addition, the high scores obtained for Coercion may indicate
that the students prioritise the compliance to pharmacological treatments and routine
medical appointments on the person’s wellbeing, as they do not see these patients as
having the capability of making healthcare-related decisions, and thus students tend to
avoid empowering these patients and to ignore their involvement in the process, similarly
to what was observed in previous studies [20,21,45]. In particular, this was observed by
Querido et al. [21], with Portuguese students from different healthcare courses, who also
revealed a high level of Pity, especially among nursing students.

Another dimension of stigmatisation with high scores was Avoidance, which is in-
teresting, considering that high scores were also observed for Help and that low scores
were observed for Dangerousness and Segregation. This may imply that despite the stu-
dents do not fear or perceive people with mental illness as dangerous or necessary to
be segregated and though they recognise these patients need help, they still try to avoid
them. Interestingly, fourth-year students which were exposed to a second curricular unit of
psychiatric nursing theory and the clinical placement and with a formal theory training,
show a considerably lower score for avoidance than colleges from different class years.
These findings show that contrary to most nursing curricula, the inclusion of a clinical
placement prior to the beginning of the 4th year which puts the students in direct contact
with these patients, is extremely important to mitigate some of the preconceptions they
might have, leading to Avoidance attitudes and behaviours.

However, our respondents, regardless of the year, reported lower scores in the di-
mensions of Anger, Blame, Segregation, Fear and Dangerousness than in the remaining
dimensions, which contrast with the findings of Querido et al. [21], where students showed
similar scores across all dimensions of stigma. Exposure to psychiatric nursing theory in
their first year of the degree may explain the low scores obtained in these factors, which
allows them to perceive people with mental illness differently, since the very beginning
of their academic path. These results are consistent with data from current and previous
studies that identified that a higher load of theoretical preparation in the nursing curricula
was usually associated with fewer stigmatising attitudes towards people with mental
illness [22,46].

Significant differences, with considerable effect sizes, were only identified in the
stigmatisation attitudes and behaviours between different class years. It is important to
emphasise that first-year students were only exposed to a curricular unit of psychiatric
nursing theory, and only the fourth-year students were exposed to a second curricular unit
of psychiatric nursing theory and a practical clinical placement in the psychiatric-mental
health field. As suggested by the American Psychiatric Nurses Association Education
Council [47], this theoretical class curriculum has several vital contents for student nurses’
skill development, required to provide quality care for people with mental illness, namely:
principles of cognitive, emotional and psychological growth; therapeutic interventions
for patients and families experiencing, or at risk for, psychiatric disorders; appropriate
affective and cognitive responses to patients; communication with patients experiencing
common psychiatric symptoms; and de-escalation of aggressive behaviour. However, at
our institution, we decided to complement the students’ formation of this area by intro-
ducing a second curricular unit focused on the concepts of psychopathology, neurological
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basis of psychiatric-mental health practice, pharmacotherapeutics and basic principles of
pharmacology, clinical decision-making and health promotion and illness prevention in a
second curricular unit. This exposure to a complementary theoretical curricular unit and
to the clinical placement practise seems to be the differentiating factor that impacts the
overall stigma scores for our students. This is consistent with prior literature that revealed
that, in nursing students, practical experience with mental illness patients is related to
fewer stigma attitudes and behaviours [22,48]. Interestingly, stigma scores obtained from
first-year students are generally lower than the scores obtained from second and third-year
students, which indicates that exposure to psychiatric nursing theory alone does not have a
long-standing impact on the students’ attitudes towards people with mental illness, and
thus by itself is not the key factor to eliminate or reduce stigma in the long term.

In the analysis of the dimension Coercion, even though the present study did not
assess kinship, it is essential to emphasise that the score of Coercion was lower among
students who have a family member with mental illness.

In the Avoidance dimension, it was identified that students who have considered
working in the mental health field show less tendency to avoid people with mental illness.
This trend was also identified in the dimensions Anger and Dangerousness. This result
seems logical as by choosing to work in the mental health field, students opt for a nursing
field where they think they will feel comfortable providing their care and establishing a
nurse–patient relationship. Therefore, they are more available to interact with people with
mental illness [49].

This study also shows that students who have a history of mental health treatment are
less prone to show anger and tend to help people with mental illness, probably because
students can empathise easier with these patients. In addition, by experiencing the need
to undergo psychiatric or psychological treatment, students become more aware of the
difficulties patients are experiencing, so they can show less anger and demonstrate more
willingness to help. This is in sharp contrast with a previous study conducted among
Indonesian nursing students, which showed that having experienced a mental illness was
not correlated with the students’ attitudes toward mental illness [46].

Nonetheless, this study has some limitations that deserve to be mentioned: (i) the
sample limited size and composition; (ii) its limitation to only one nursing school, which
limits possible generalisations to other contexts and settings [50]; (iii) the use of a self-report
survey as opposed to direct behavioural observations, as the participants’ answers may
not represent their actual behaviours due to social desirability [51] (however, due to the
online nature of the survey and since no identifying data were collected, we believe that
this imitation might have been mitigated); and (iv) even though the survey’s first page
clarified that the study aimed to assess the stigma of nursing students towards people
with mental illness, the AQ-27 contains a brief vignette about a hypothetical person with
schizophrenia. Therefore, the findings from this study may need to be interpreted as being
attitudes towards people with schizophrenia rather than mental illnesses in general.

5. Conclusions

This study assessed stigma towards people with mental illness among nursing stu-
dents and examined the relationship between nursing students’ stigma and psycho-socio-
demographic variables.

Findings revealed that nursing students mainly show stigmatising attitudes in the
form of help, pity, coercion and avoidance. Findings also indicate that clinical placement
may play a more vital role than acquired theoretical knowledge alone. All students received
formal training in their first year of study, but only the students who completed the clinical
placement showed decreased stigmatisation attitudes and behaviours. Hence it is clear that
combining theoretical education with the practice of clinical placement is one possible and
effective approach to help reduce nursing students’ stigma towards these patients. By being
exposed to psychiatric nursing theory, students are expected to increase their knowledge
about mental illness, treatment and nursing care. Associating this knowledge to the practise
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of the clinical placement can increase a positive attitude towards people with mental illness.
These findings have important implications for academic education, reinforcing the need to
develop effective strategies to help advance the fight against stigma towards people with
mental illness. The improvement in nursing curricula with the development of psychiatric
nursing theory and clinical placement in the first years of study can be an effective strategy,
as shown by this work. Nonetheless, further investigations focused on the effect of this
strategy are essential for a better comprehension of their impact on the nursing students’
stigmatisation attitudes and behaviours towards people with mental illness.
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Appendix A

Table A1. Values of minimum, maximum, mean and standard deviation, obtained for each of the
AQ-27 items.

Question Stereotype Min Max Mean SD

I would feel aggravated by Joseph. Anger 1 9 3.74 2.07
How angry would you feel at Joseph? Anger 1 9 4.25 2.19

How irritated would you feel by Joseph? Anger 1 9 3.81 2.25
If I were an employer, I would interview Joseph for a job. Avoidance 1 9 2.72 2.08

I would share a car pool with Joseph every day. Avoidance 2 9 7.94 1.52
If I were a landlord, I probably would rent an apartment to

Joseph. Avoidance 1 9 3.95 2.37

I would think that it was Joseph’s own fault that he is in the
present condition. Blame 1 9 5.73 2.48

How controllable, do you think, is the cause of Joseph’s
present condition? Blame 2 9 7.54 1.75

How responsible, do you think, is Joseph for his present
condition? Blame 1 9 5.62 2.42

If I were in charge of Joseph’s treatment, I would require
him to take his medication. Coercion 1 9 2.18 2.18

How much do you agree that Joseph should be forced into
treatment with his doctor even if he does not want to? Coercion 1 9 4.65 2.36

If I were in charge of Joseph’s treatment, I would force him
to live in a group home. Coercion 1 8 3.02 2.14

I would feel unsafe around Joseph. Dangerousness 1 9 3.86 2.28
How dangerous would you feel Joseph is? Dangerousness 1 9 5.92 2.57

I would feel threatened by Joseph. Dangerousness 1 9 3.45 2.27
Joseph would terrify me. Fear 1 9 4.93 2.49

How scared of Joseph would you feel? Fear 1 9 2.69 2.35
How frightened of Joseph would you feel? Fear 1 9 3.15 2.09

I would be willing to talk to Joseph about his problems. Help 1 9 3.35 2.27
How likely is it that you would help Joseph? Help 4 9 7.75 1.29

How certain would you feel that you would help Joseph? Help 3 9 7.13 1.55
I would feel pity for Joseph. Pity 1 9 4.85 2.59

How much sympathy would you feel for Joseph? Pity 1 8 2.65 2.29
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Table A1. Cont.

Question Stereotype Min Max Mean SD

How much concern would you feel for Joseph? Pity 1 9 3.44 2.23
I think Joseph poses a risk to his neighbors unless he is

hospitalised. Segregation 1 9 3.12 2.32

I think it would be best for Joseph’s community if he were
put away in a psychiatric hospital. Segregation 1 9 6.05 2.38

How much do you think an asylum, where Joseph can be
kept away from his neighbors, is the best place for him? Segregation 1 9 7.06 2.01

Appendix A.1. Anger

A Factorial ANOVA type 2 was performed to compare the main effects of Year
of study, Sex, Religion, Residence, Relationship, History of mental health treatment
and Consider working in the mental health field on the Box-Cox transformed score
of Anger (λ = −0.1060) (Table A2). Analysis of the standardised residuals diagnostic
plots, the Shapiro–Wilk normality test (W = 0.98, p = 0.092) and the Breusch–Pagan test
(BP(11) = 13.21, p = 0.102), showed no clear violations of the normality and homoscedastic-
ity assumptions of this model.

Table A2. Fixed-Effects ANOVA results using linkfun (Anger) as the criterion, where p values lower
than the significance level of 0.05 are highlighted in bold, and LL and UL represent the lower-limit
and upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares df Mean

Square F P Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 21.40 1 21.40 126.66 0.000
Year of study 3.18 3 1.06 6.27 0.001 0.16 [0.03, 0.27]
Sex 0.19 1 0.19 1.10 0.297 0.01 [0.00, 0.08]
Religion 0.04 1 0.04 0.27 0.608 0.00 [0.00, 0.06]
Residence 0.08 1 0.08 0.48 0.488 0.00 [0.00, 0.07]
Relationship 0.40 3 0.13 0.78 0.506 0.02 [0.00, 0.08]
History of mental health treatment 0.25 1 0.25 1.50 0.223 0.01 [0.00, 0.09]
Consider working in mental health field 2.43 1 2.43 14.39 0.000 0.13 [0.03, 0.25]
Error 16.56 98 0.17

Appendix A.2. Avoidance

A Factorial ANOVA type 2 was performed to compare the main effects of the Year
of study, Sex, Religion, Residence, Relationship, Treatment and Psychiatry on the score
of Avoidance (Table A3). Analysis of the standardised residuals diagnostic plots, the
Shapiro–Wilk normality test (W = 0.90, p = 0.39) and the Breusch–Pagan test (BP(11) = 19.48,
p = 0.05), showed no clear violations of the normality and homoscedasticity assumptions
of this model.

Table A3. Fixed-Effects ANOVA results using Avoidance as the criterion, where p values lower than
the significance level of 0.05 are highlighted in bold, and LL and UL represent the lower-limit and
upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares df Mean

Square F P partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 1420.71 1 1420.71 45.49 0.000
Year of study 747.13 3 249.04 7.97 0.000 0.20 [0.06, 0.31]
Sex 52.12 1 52.12 1.67 0.199 0.02 [0.00, 0.10]
Religion 8.66 1 8.66 0.28 0.600 0.00 [0.00, 0.06]
Residence 0.43 1 0.43 0.01 0.907 0.00 [0.00, 0.02]
Relationship 185.49 3 61.83 1.98 0.122 0.06 [0.00, 0.14]
History of mental health treatment 31.95 1 31.95 1.02 0.314 0.01 [0.00, 0.08]
Consider working in mental health field 361.89 1 361.89 11.59 0.001 0.11 [0.02, 0.23]
Error 3060.54 98 31.23
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Appendix A.3. Blame

A Factorial ANOVA type 2 was performed to compare the main effects of the Year
of study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Consider working in the mental health field on the Box-Cox transformed score of Blame
(λ = −0.2011) (Table A4). Analysis of the standardised residuals diagnostic plots, the
Shapiro–Wilk normality test (W = 0.99, p = 0.445) and the Breusch–Pagan test (BP(11) = 6.09,
p = 0.867), showed no clear violations of the normality and homoscedasticity assumptions
of this model.

Table A4. Fixed-Effects ANOVA results using linkfun (Blame) as the criterion, where p values lower
than the significance level of 0.05 are highlighted in bold, and LL and UL represent the lower-limit
and upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares Df Mean

Square F P Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 13.24 1 13.24 134.05 0.000
Year of study 6.60 3 2.20 22.29 0.000 0.41 [0.24, 0.51]
Sex 0.17 1 0.17 1.74 0.191 0.02 [0.00, 0.10]
Religion 0.03 1 0.03 0.27 0.605 0.00 [0.00, 0.06]
Residence 0.00 1 0.00 0.00 0.994 0.00 [0.00, 1.00]
Relationship 0.48 3 0.16 1.61 0.193 0.05 [0.00, 0.13]
History of mental health treatment 0.17 1 0.17 1.70 0.195 0.02 [0.00, 0.10]
Consider working in mental health field 0.02 1 0.02 0.20 0.657 0.00 [0.00, 0.05]
Error 9.68 98 0.10

Appendix A.4. Coercion

Factorial ANOVA type 2 was performed to compare the main effects of the Year of
study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Consider working in the mental health field on the score of Coercion (Table A5). Analysis
of the standardised residuals diagnostic plots, the Shapiro–Wilk normality test (W = 0.99,
p = 0.413) and the Breusch–Pagan test (BP(11) = 15.20, p = 0.174), showed no clear violations
of the normality and homoscedasticity assumptions for this model.

Table A5. Fixed-Effects ANOVA results using Coercion as the criterion, where p values lower than
the significance level of 0.05 are highlighted in bold, and LL and UL represent the lower-limit and
upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares df Mean

Square F p Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 1377.96 1 1377.96 81.65 0.000
Year of study 160.97 3 53.66 3.18 0.027 0.09 [0.00, 0.19]
Sex 50.13 1 50.13 2.97 0.088 0.03 [0.00, 0.12]
Religion 60.78 1 60.78 3.60 0.061 0.04 [0.00, 0.13]
Residence 0.29 1 0.29 0.02 0.897 0.00 [0.00, 0.03]
Relationship 239.45 3 79.82 4.73 0.004 0.13 [0.02, 0.23]
History of mental health treatment 48.91 1 48.91 2.90 0.092 0.03 [0.00, 0.12]
Consider working in mental health field 21.58 1 21.58 1.28 0.261 0.01 [0.00, 0.09]
Error 1653.83 98 16.88

Appendix A.5. Dangerousness

A Factorial ANOVA type 2 was performed to compare the main effects of the Year
of study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Consider working in the mental health field on the score of Box-Cox transformed score of
Dangerousness (λ = 0.3453) (Table A6). Analysis of the standardised residuals diagnostic
plots, the Shapiro–Wilk normality test (W = 0.99, p = 0.325) and the Breusch–Pagan test
(BP(11) = 15.69, p = 0.153), showed no clear violations of the normality and homoscedasticity
assumptions of these models.
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Table A6. Fixed-Effects ANOVA results using linkfun (Dangerousness) as the criterion, where p
values lower than the significance level of 0.05 are highlighted in bold, and LL and UL represent the
lower-limit and upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares Df Mean

Square F p Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 75.70 1 75.70 60.88 0.000
Year of study 26.26 3 8.75 7.04 0.000 0.18 [0.05, 0.29]
Sex 0.21 1 0.21 0.17 0.682 0.00 [0.00, 0.05]
Religion 0.03 1 0.03 0.03 0.870 0.00 [0.00, 0.03]
Residence 0.04 1 0.04 0.03 0.866 0.00 [0.00, 0.03]
Relationship 2.29 3 0.76 0.62 0.607 0.02 [0.00, 0.07]
History of mental health treatment 0.23 1 0.23 0.18 0.668 0.00 [0.00, 0.05]
Consider working in mental health field 6.53 1 6.53 5.25 0.024 0.05 [0.00, 0.15]
Error 121.86 98 1.24

Appendix A.6. Fear

A Factorial ANOVA type 2 was performed to compare the main effects of the Year
of study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Consider working in the mental health field on the Box-Cox transformed score of Fear
(λ = 0.0169) (Table A7). Analysis of the standardised residuals diagnostic plots, the Shapiro–
Wilk normality test (W = 0.99, p = 0.325) and the Breusch–Pagan test (BP(11) = 15.69,
p = 0.153) showed no clear violations of the normality and homoscedasticity assumptions
of these models.

Table A7. Fixed-Effects ANOVA results using linkfun (Fear) as the criterion, where p values lower
than the significance level of 0.05 are highlighted in bold, and LL and UL represent the lower-limit
and upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares Df Mean

Square F p Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 23.65 1 23.65 69.49 0.000
Year of study 8.11 3 2.70 7.94 0.000 0.20 [0.06, 0.31]
Sex 0.01 1 0.01 0.04 0.841 0.00 [0.00, 0.04]
Religion 0.35 1 0.35 1.04 0.311 0.01 [0.00, 0.08]
Residence 0.57 1 0.57 1.68 0.198 0.02 [0.00, 0.10]
Relationship 0.45 3 0.15 0.45 0.721 0.01 [0.00, 0.06]
History of mental health treatment 0.52 1 0.52 1.54 0.218 0.02 [0.00, 0.09]
Consider working in mental health field 1.02 1 1.02 2.99 0.087 0.03 [0.00, 0.12]
Error 33.36 98 0.34

Appendix A.7. Help

A Factorial ANOVA type 2 was performed to compare the main effects of the Year
of study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Consider working in the mental health field on the Box-Cox transformed score of Help
(λ = 2.9852) (Table A8). Analysis of the standardised residuals diagnostic plots, the Shapiro–
Wilk normality test (W = 0.97, p = 0.014) and the Breusch–Pagan test (BP(11) = 14.73,
p = 0.195), showed no clear violations of the normality and homoscedasticity assumptions
for this model.
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Table A8. Fixed-Effects ANOVA results using linkfun (Help) as the criterion, where p values lower
than the significance level of 0.05 are highlighted in bold, and LL and UL represent the lower-limit
and upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares Df Mean

Square F P Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 45,425,647.47 1 45,425,647.47 20.06 0.000
Year of study 42,269,057.61 3 14,089,685.87 6.22 0.001 0.16 [0.03, 0.27]
Sex 2,235,687.98 1 2,235,687.98 0.99 0.323 0.01 [0.00, 0.08]
Religion 13,598,139.32 1 13,598,139.32 6.01 0.016 0.06 [0.00, 0.16]
Residence 3,332,818.29 1 3,332,818.29 1.47 0.228 0.01 [0.00, 0.09]
Relationship 8,811,066.04 3 2,937,022.01 1.30 0.280 0.04 [0.00, 0.11]
History of mental health treatment 23,047,423.51 1 23,047,423.51 10.18 0.002 0.09 [0.01, 0.21]
Consider working in mental health field 2,653,178.32 1 2,653,178.32 1.17 0.282 0.01 [0.00, 0.08]
Error 221,909,016.33 98 2,264,377.72

Appendix A.8. Pity

A Factorial ANOVA type 2 was performed to compare the main effects of Year of
study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Consider working in the mental health field on the score of Box-Cox transformed score
of Pity (λ = 1.3199) (Table A9). Analysis of the standardised residuals diagnostic plots,
the Shapiro–Wilk normality test (W = 0.98, p = 0.256) showed no clear violations of the
normality and homoscedasticity assumptions of these models, and though the Breusch–
Pagan test (BP(11) = 23.18, p = 0.016) indicated a deviation to homoscedasticity, this was
not clear in the residuals plot.

Table A9. Fixed-Effects ANOVA results using linkfun (Pity) as the criterion, where p values lower
than the significance level of 0.05 are highlighted in bold, and LL and UL represent the lower-limit
and upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares df Mean

Square F P Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 5501.05 1 5501.05 36.36 0.000
Year of study 3635.74 3 1211.91 8.01 0.000 0.20 [0.06, 0.31]
Sex 0.55 1 0.55 0.00 0.952 0.00 [0.00, 1.00]
Religion 0.25 1 0.25 0.00 0.968 0.00 [0.00, 1.00]
Residence 10.26 1 10.26 0.07 0.795 0.00 [0.00, 0.04]
Relationship 643.75 3 214.58 1.42 0.242 0.04 [0.00, 0.12]
History of mental health treatment 174.15 1 174.15 1.15 0.286 0.01 [0.00, 0.08]
Consider working in mental health field 69.37 1 69.37 0.46 0.500 0.00 [0.00, 0.06]
Error 14,826.02 98 151.29

Appendix A.9. Segregation

A Factorial ANOVA type 2 was performed to compare the main effects of the Year
of study, Sex, Religion, Residence, Relationship, History of mental health treatment and
Consider working in the mental health field on the score of Box-Cox transformed score
of Segregation (λ = 0.0987) (Table A10). Analysis of the standardised residuals diagnostic
plots, the Shapiro–Wilk normality test (W = 0.98, p = 0.270) and the Breusch–Pagan test
(BP(11) = 15.09, p = 0.178), showed no clear violations of the normality and homoscedasticity
assumptions of these models.
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Table A10. Fixed-Effects ANOVA results using linkfun (Segregation) as the criterion, where p values
lower than the significance level of 0.05 are highlighted in bold, and LL and UL represent the
lower-limit and upper-limit of the partial η2 confidence interval, respectively.

Predictor Sum of
Squares df Mean

Square F P Partial η2
Partial η2

95% CI
[LL, UL]

(Intercept) 26.86 1 26.86 50.83 0.000
Year of study 14.05 3 4.68 8.87 0.000 0.21 [0.07, 0.33]
Sex 0.03 1 0.03 0.05 0.816 0.00 [0.00, 0.04]
Religion 0.04 1 0.04 0.07 0.786 0.00 [0.00, 0.04]
Residence 0.94 1 0.94 1.78 0.185 0.02 [0.00, 0.10]
Relationship 1.92 3 0.64 1.21 0.310 0.04 [0.00, 0.11]
History of mental health treatment 0.60 1 0.60 1.14 0.287 0.01 [0.00, 0.08]
Consider working in mental health field 1.59 1 1.59 3.01 0.086 0.03 [0.00, 0.12]
Error 51.78 98 0.53
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Abstract: (1) Background: Due to the increase in care needs, especially in the elderly, the concept of
caregiver has emerged. This concept has undergone changes over the years due to new approaches
and new research in the area. It is in this context that the concept of informal caregiver emerged.
(2) Objectives: To analyse the evolution of the caregiver concept. (3) Methods: Bibliometric anal-
ysis, data collection (Web of Science Core Collection) and analysis (Excel; CiteSpace; VOSviewer).
(4) Results: Obtained 22,326 articles. The concept emerged in 1990, being subjected to changes, mostly
using the term “informal caregiver” since 2016, frequently related to the areas of Gerontology and
Nursing. The following research boundaries emerged from the analysis: “Alzheimer’s Disease”,
“Elderly” and “Institutionalization”. (5) Conclusions: The informal caregiver emerges as a useful
care partner, being increasingly studied by the scientific community, particularly in the last 5 years.
Registration number from Open Science Framework: osf.io/84e5v.

Keywords: informal caregiver; caregiver; bibliometrics; data analysis

1. Introduction

The average life expectancy at birth, worldwide, increased from 66.8 years in 2000 to
73.3 years in 2021; there was also an increase in the average healthy life expectancy in the
same period of time, from 58.3 years to 63.7 years respectively [1]. Countries with lesser
economic power have seen a growth of about 11 years in average life expectancy at birth in
the period between 2000 and 2016 [2], but between 2015 and 2019 the speed of this growth
slowed. The African region had an average life expectancy of 64.5 years in 2019 and an aver-
age healthy life expectancy of 56 years. Europe had presented an average life expectancy in
2019 of 78.2 years and 68.3 years for average healthy life expectancy [1]. In Portugal, in the
triennium 2017−2019, the average life expectancy at birth was 80.93 years, while the ageing
index was 163.2 elderly per 100 young people in the year 2019, and this index is expected
to double by 2080 [3]. Maintaining the quality of life of the elderly population has proved
to be a pressing challenge, a consequence of the increase in the number of years with some
degree of dependency, allied to the need for support or differentiated care, inherent to the
increase in average life expectancy [4].

The aging process brings with it an increase in the degree of dependence of the elderly
person, requiring care which brings family changes [4], which lead to the need to adapt to
the new life situation. In this readjustment process, the specialist nurse in rehabilitation
nursing is a facilitator in the management of the transition to the new reality, implementing
interventions aimed not only at the individual, but also at the family/caregivers [5,6].
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Within the scope of the caregiver’s role, a transition which is commonly seen is the
transition of roles or transition of functions. In this type of transition there is a change in
the role played, often within the family, which generates a reformulation of expectations
and changes in the definition of agents as individuals and their role in the social context [5].
This transition requires an adaptation that includes the acquisition of knowledge, skills
and abilities to deal with the problems that arise at the self-care level and that affect the
well-being and, in this sense, the nurse plays a key role in promoting the person’s functional
readaptation [7].

As the better positioned professionals to help the person in these transitions, nurses
assess psychosocial needs and direct their intervention according to individual needs,
empowering the informal caregiver to perform their role, allowing for greater adherence to
the therapeutic regimen of the person in a situation of chronic disease [5,8].

The informal caregiver presents himself as an ally of the health team [8]. Person-
centred care is a partnership between the person and their caregivers, whether family,
neighbours or friends, who provide emotional, physical or practical support in response to
illness, disability or age-related need [9]. This type of approach implies that the specific
needs, preferences and expectations of the person and their caregivers are continuously
assessed, respected and considered in care planning, implementation and adaptation of
care over time [10,11].

Based on the approaches mentioned above, informal caregivers should be seen as an
integral part of the health system, due to their high relevance in today’s society, in order
to maintain the quality of care and quality of life of both the person receiving care and
their own. The care developed should be centred on the person and the caregiver, who is
considered in several countries as a critical component of high-quality care, respecting their
needs, preferences and expectations when implementing and adapting the care plan for
adherence to the therapeutic regime [12,13]. In this sense, the caregiver is the main focus of
attention, which justifies the development of this research.

In the preparation of this research, it was found that there are several terms related
to the informal caregiver/family caregiver and not all terms are part of the Descriptors
in Health Sciences (DeCS) and Medical Subject Headings (MESH). On the other hand,
it becomes important to identify the researchers who stand out for the quality and peer
recognition of their contributions, as well as the pattern of publications and their behaviour
over time. Thus, with this bibliometric analysis of published studies related to the concept of
informal caregiver/family caregiver, we intended to answer the following research question:
How is the scientific production on the concept of informal caregiver characterized? The
general objective was to present the characteristics of the scientific production on the topic,
specifically regarding the aspects of authorship, cited work, co-authorship networks and
bibliographic coupling.

2. Materials and Methods
2.1. Type of Research

This is a bibliometric analysis, which essentially consists of a statistical and quan-
titative technique that allows the measuring of the production and dissemination rates
of knowledge, monitoring of the development of the concept under study in the various
scientific areas and areas of interest, and analysis of publication patterns [14]. This type
of analysis aims to quantify and analyse the processes of written communication through
mathematical and statistical analysis to determine the nature and historical evolution of a
particular discipline or concept [15].

This analysis assumes significant importance since it deciphers and maps scientific
knowledge as well as established nuances, responding to large volumes of data in a
consistent manner, building solid bases for scientific advancement, identifying gaps in
knowledge and positioning scientific contributions according to their respective fields of
action. Thus, bibliometric analysis can reveal emerging development areas of scientific
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knowledge in a respective field, contributing to the evolution of scientific knowledge and
generating research opportunities [16,17].

This methodology has been a rapidly growing academic interest among researchers
due to the increased availability of databases and software used [16,18].

This analysis was conducted following four steps: (1) Definition of the study objective;
(2) Choice of the analysis technique; (3) Collection of data for analysis; (4) Performance of
the bibliometric analysis and exposure of the respective results [16].

2.2. Research Strategy, Study Selection and Data Extraction

For data extraction, a previous search was conducted in the Virtual Health Library
(VHL), and the following DeCS/MeSH descriptors were found: “Care Giver”, “Care
Givers”, “Caregiver”, “Caregiver, Family”, “Caregiver, Spouse”, “Caregivers, Family”,
“Caregivers, Spouse”, “Family Caregiver”, “Family Caregivers”, “Spouse Caregivers”,
“Informal Caregiver”. Criteria for their selection were also established, and included re-
view and empirical studies, publications in newspapers and scientific journals in article
format, with no chronological limit of publication, published in English, Spanish, French
and Portuguese and which addressed or referred to the informal caregiver or any of the
descriptors found. A search in Web of Science (Clarivate Analytics) was then performed
with the following search equation: AK = ((Care Giver) OR (Care Givers) OR (Caregiver)
OR (Caregiver, Family) OR (Caregiver, Spouse) OR (Caregivers, Family) OR (Caregivers,
Spouse) OR (Family Caregiver) OR (Family Caregivers) OR (Spouse Caregivers) OR (infor-
mal Caregiver)) OR KP = ((Care Giver) OR (Care Givers) OR (Caregiver) OR (Caregiver,
Family) OR (Caregiver, Spouse) OR (Caregivers, Family) OR (Caregivers, Spouse) OR (Fam-
ily Caregiver) OR (Family Caregivers) OR (Spouse Caregiver) OR (Spouse Caregivers) OR
(informal Caregiver)), refined by: Document Types: (ARTICLE) and Languages: (ENGLISH
OR SPANISH OR FRENCH OR PORTUGUESE). Indexes: SCI-EXPANDED, SSCI, A&HCI,
CPCI-S, CPCI-SSH, ESCI, CCR-EXPANDED, IC.

The search was performed on 25 June 2021 at 17:33 GMT+1, reserving any bias arising
from the constant updating of the databases. After the search in the Web of Science, data
collection began, and this was carried out in the form of a file compatible with the bibliometric
analysis software used, these being Excel 2020 (Redmond, WA, USA), CiteSpace 5.7.R2 (Drexel
University, Philadelphia, PA, USA), and VOSviewer (Leiden University, The Netherlands).

The search and data extraction were validated by three independent researchers, and
in occasional cases, with any doubt or inconsistency of results, these were analysed by
two other researchers, and discussed by the team of researchers in order to correct and
eliminate duplicate data.

2.3. Statistical Analysis of the Data

The bibliometric analysis was carried out simultaneously to the extraction of the bib-
liometric data and took into consideration its two main techniques: performance analysis,
which allows examining the contributions of research to a given field in a descriptive way
and which reveals itself as the initial phase of bibliometric studies; and scientific mapping,
which examines the relationships between the constituents of research, where analysis
relates to the intellectual interaction and structural connections between the constituents of
research [16].

The description of the data is based on graphs, figures and tables that were produced
by analysis software such as VOSviewer [16], CiteSpace and Excel.

3. Results
3.1. Trend in the Annual Evolution of Publications

After applying the inclusion criteria described above, a sample of 22,326 articles was
obtained. Since 1990, when the first articles on the subject were published, the number of
publications has been increasing annually, with a more accentuated growth being noted
from 2006 (Figure 1). Of the 22,326 articles, 1055 articles were published in the year 2021,
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up to the date of this research. This shows a growing interest in the subject, which has
been increasing every year, without there ever having been a decrease in the number of
publications from 2006 to the present day.
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3.2. Distribution of Articles by Journal and Area of Publication

The 25 scientific journals or magazines with the highest number of published articles
(n = 5130) were identified, corresponding to 22.98% of the total. The top three are: Aging
Mental Health (n = 388) (1.74%), with a 2020 impact factor (2020 IF) of 3.66; Gerontologist
(n = 358) (1.6%), with a 2020 IF of 5.27 and International Journal of Geriatric Psychiatry
(n = 321) (1.44%), with a 2020 IF of 12.38. It is noteworthy that the Journal of Clinical
Nursing appears in sixth place (n = 254) (1.14%), with an IF 2020 of 16.92, and in fifteenth
place is the journal Disability and Rehabilitation, with (n = 162) (0.73%) and IF 2020 of 14.88.

Using the data from CiteSpace and VOSViewer, it is possible to identify the 25 research
areas with the highest number of publications identified (Figure 2); the 10 with the highest
number of publications on the topic are, in descending order: Geriatrics and Gerontology;
Nursing; Psychology; Psychiatry; Health and Social Services; Public, Occupational and
Environmental Health; Neurology and Neurosciences; Rehabilitation; Oncology; General
and Family Medicine.

3.3. Distribution of Articles by Language and Country of Publication

With regard to the language chosen for publication and taking into account the selected
languages for data extraction, the prevalence of the English language is evident, for 97% of
the articles published (n = 21,664), with the remaining 3% represented by Spanish (n = 345),
French (n = 194) and Portuguese (n = 123).

When analysing the data collected by VOSViewer and CiteCpace, and concerning
the countries of origin of the publications (Figure 3), the United States of America (USA)
appears with the largest presentation of publications (40.4%), followed by England, Canada,
Australia and Spain, with Portugal occupying the 25th place (1.1%).

3.4. Authors Profile

Regarding scientific contribution to the subject of informal caregivers, the following
authors stand out in descending order as those with more scientific contributions: Richard
Schulz followed by Laura Gitlin, Steven Zarit, George Demiris, Debra Parker Oliver, among
others, as can be verified in Figure 4.
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Regarding the network of author co-citations, this concerns documents in which
authors are jointly cited, allowing understanding of grouping of authorship content [17].
The larger the cluster, the greater the number of citations that the author received; the same
colour reflects a cooperative relationship between authors [19]; the closer the clusters, the
stronger the relationship between them [17]. Taking such evidence as support and using
the data in Table 1 and Figure 6, it was possible to identify 10 clusters. The first cluster is
formed by 20 authors, highlighting Zarit with 1449 citations. The second cluster is formed
by 12 authors, highlighting Folstein with 1397 citations. The third cluster with the most
citations also stands out, with Pearlin appearing at its top with 1296 citations. The cluster
led by Schulz, despite visually representing a cluster of larger dimensions, appears in fifth
place with 977 citations and 282 authors.
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The degree of centrality refers to the number of established ties that an author has in a
co-authorship network [16]. Thus, Zarit, presents himself as the author with the highest
centrality, followed by Folstein and Perlin (Table 1).

3.6. Network and Density of Bibliographic Coupling

Bibliographic coupling represents a scientific mapping technique and is associated
with the relationships between citing publications and themes. Assuming that two publica-
tions that share the same bibliographic references are similar in their content, bibliographic
coupling divides the publications into thematic groups based on the shared references [16].

Thus, regarding bibliographic coupling, it was possible to determine, through the
interpretation of the graphic representations produced by the VosViewer tool, the most
cited articles, these being “2013 Alzheimer’s disease facts and figures” by Thies (2013);
“Cancer and caregiving: the impact on the caregiver’s health” by Nijboer et al. (1998);
“Differences between caregivers and non-caregivers in psychological health and physical
health: A meta-analysis” by Pinquart (2011); “Introduction to the special section on Re-
sources for Enhancing Alzheimer’s Caregiver Health (REACH)” by Gitlin et al. (2003); and
“Predicting Caregiver Burden and Depression in Alzheimer’s Disease” by Clyburn et al.
(2000) (Figure 7).
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It was also possible to determine the clusters of articles that cite each other (Figure 8),
as well as the temporal evolution of these same citations (Figure 9). Thus, we were able
to trace some networks of links between references in order to highlight them: Thies
(2013) appears with a cluster of large dimensions and in isolation from the other references;
Nijboer (1998) appears with a cluster and very close to Nijboer (1999); Pinquart (2011)
also appears with a cluster of significant dimensions with some proximity to Pinquart
(2004); Gitlin (2003) appears in isolation and Clyburn (2000) appears with some proximity
to Seltzer (2000) (Figure 8).
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By date, it can be gauged that the greatest density of scientific production occurs from
2005 onwards, with Thies (2013) being a work of great relevance, followed by Pinquart
(2011) (Figure 9).

3.7. Analysis of Bursts

Using CiteSpace IV, it was possible to analyse the most commonly used keywords in
citations in the period between 1995 and 2025, most relevant being: Alzheimer’s disease,
family caregiver, elderly, institutionalization and stress (Table 2). The same process was
carried out to ascertain the references with stronger citation bursts, with George (1986);
Braun (2006); Stone (1987); Adelman (2014); Cantor (1983) standing out in these (Table 3).
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Table 2. Top 15 keywords with strongest citation bursts; Source: elaborated by the author based on
VOSviewer and CiteSpace data.

Keywords Year Strength Begin End 1995–2025

Alzheimer’s disease 1995 54.33 1995 2025
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GEORGE LK, 1986, GERON-

TOLOGIST, V26, P253, 
https://doi.org/10.1093/geront/26

.3.253 

1986 158.39 1995 2025 
▃▃▃▃▃▃

▃▃▃▃ 

Braun V, 2006, QUALITATIVE 
RES PSYC, V3, P77, 

https://www.tandfonline.com/do
i/abs/10.1191/1478088706qp063o

a 

2006 145.1 2006 2025 
▂▂▂▂▂▃

▃▃▃▃ 

STONE R, 1987, 
GERONTOLOGIST, V27, P616, 

https://doi.org/10.1093/geront/27
.5.616  

1987 139.14 1995 2025 
▃▃▃▃▃▃

▃▃▃▃ 

Adelman RD, 2014, JAMA-J AM 
MED ASSOC, V311, P1052, 

https://doi:10.1001/jama.2014.304 
2014 95.38 2014 2025 ▂▂▂▂▂▃

▃▃ 

CANTOR MH, 1983, 
GERONTOLOGIST, V23, P597, 

https://doi.org/10.1093/geront/23
.6.597  

1983 91.62 1995 2025 
▃▃▃▃▃▃

▃▃▃▃ 

SCHULZ R, 1995, 
GERONTOLOGIST, V35, P771, 

https://doi.org/10.1093/geront/35
.6.771  

1995 89.76 1995 2025 
▃▃▃▃▃▃

▃▃▃▃ 

ZARIT SH, 1986, GERONTOLO-
GIST, V26, P260, 

https://doi.org/10.1093/geront/26
.3.260  

1986 81.06 1995 2025 ▃▃▃▃▃▃

▃▃▃▃ 

BRODY EM, 1985, 
GERONTOLOGIST, V25, P19, 

https://doi.org/10.1093/geront/25
.1.19  

1985 69.16 1995 2025 ▃▃▃▃▃▃

▃▃▃▃ 
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3.8. Keyword Network and Co-Occurrence Density

The interpretation of the graphical representations obtained by the VosViewer allows
the co-occurrence density of the keywords to be ascertained through the evaluation of the
colour of the density diagram, keywords which appear most frequently being perceptible.
The higher the occurrence of the keywords, the warmer the colour becomes (yellow) and
the lower the occurrence, the colder the colour becomes (blue) [19]. Thus, it could be
perceived that the keywords that appear with greater frequency are: caregivers; family
caregivers; dementia; burden and depression (Figure 10). In the following figure (Figure 11),
we were able to interpret the co-occurrence network of the key words, where the larger the
cluster, the greater the frequency with which the key word appears, and the colour of the
clusters represents the relationship between the key words: family caregivers, dementia
and burden may be associated to the same cluster, while caregivers and depression are
found in distinct clusters.
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Table 3. Top 15 references with strongest citation bursts; Source: elaborated by the author based on
VOSviewer and CiteSpace data. (All links in this table have been accessed on 25 June 2021.)
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3.9. Analysis of Keyword Clusters

Through Citespace it was possible to carry out a network analysis of clusters by
keywords. This procedure will allow us to verify if the works under analysis have been
homogeneous in the use of descriptors. The Silhouette score is an indicator of the homo-
geneity or consistency of the cluster under analysis and Silhouette score values close to
1 confirm this homogeneity [20]. The largest keyword clusters present a Silhouette score
above 0.77, revealing moderate to high consistency and homogeneity (Table 4).

Table 4. Silhouette indexes by cluster, year and size; Source: elaborated by the author based on
VOSviewer and CiteSpace data.

Cluster Silhouette Index Mean (Year) Size

0 0.829 1990 746

1 0.771 2006 649

2 0.809 2005 517

3 0.782 2001 409

4. Discussion

In this study, a bibliometric analysis of global trends on the concept of informal/family
caregiver was conducted. The timeframe was determined based on the first publication on
the topic (1990) until today (2021).

The analysis shows a steady increase in the number of publications over the years.
English is the most widely used language and the United States of America is the

country that has contributed the most to research on the subject, with Portugal occupying
25th place in terms of number of publications.

After data analysis and as previously mentioned, it is possible to state that the use of
the term informal caregiver began in 1990, with an exponential and constant growth from
2006 onwards, an evolving use of the term being currently perceptible.

Among the 25 scientific journals with the largest number of publications, the following
journals stand out: “Aging and Mental Health”, “Gerontologist” and “International Journal
of Geriatric Psychiatry”, with impact factors of 3.66, 5.27 and 12.38, respectively.

The largest number of publications appears in journals or magazines dedicated to
Gerontology & Geriatrics, Nursing and Psychology. The largest number of co-citations
belongs to Schulz, Gitlin and Zarit, the latter being the author the author with the most
published articles on the topic, followed by Folstein and Pearlin, Alzheimer’s disease”,
“institutionalization” and “family caregiver” appearing as the keywords with the strongest
citation bursts. With the support of Table 2, it is possible to indicate that these keywords
appear with the strongest citation bursts since the beginning of the 1990s until currently,
suggesting that they are themes still discussed by the authors. Eom & Fortunato (2011) [21],
when studying the dynamic properties of citation flows, found that the first years after the
publication of articles are characterized by citations bursts that work as an indicator of the
popularity dynamics of the evidence produced and that have different durability over time.

The most commonly used terms in the publications are “caregivers” and “family
caregivers”, which appeared in 2013, with the term “informal caregivers” gaining greater
relevance from 2016 onwards, maintaining its expression to date.

Given this lexometric change, and in order to avoid ambiguity in the applicability of
the concept, it will be important to analyze it in a future study. According to Tofthagen &
Fagerstrøm (2010) [22], nursing research should focus on the unambiguous use of concepts,
for which Rodgers’ method is a possible method.

4.1. Research Frontiers

The citation bursts of the keywords were identified using CiteSpace, in order to predict
research frontiers. Through the analysis of Table 2, it is concluded that the keywords with
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strongest citation bursts are “Alzheimer’s Disease”, “Elderly” and “Institutionalization”,
thus revealing the most relevant research frontiers.

4.2. Alzheimer’s Disease

Alzheimer’s disease is a progressive, disabling and long-term neurodegenerative dis-
ease, characterised by cognitive impairment, progressive loss of autonomy and behavioural
disorders, often manifesting with memory loss and subsequent progression to an inability
to perform basic activities of daily living [23–28].

By 2050, an increasing incidence of dementias (including Alzheimer’s disease) is
expected to have tripled from 2010, with a consequent increase in the number of informal
caregivers [24].

The informal caregiver is the person who provides more time to monitor and meet the
needs of the person with Alzheimer’s disease, in order to provide the continuity of a life
with dignity, often being performed by a close relative (spouses, children), an unpaid role
in most situations [27]. In addition to the challenges of their own daily lives, the informal
caregiver is subject to a high risk of exposure to situations of chronic stress, with consequent
impact at physical, emotional, social and financial levels, being associated with feelings of
isolation, anxiety and depressive symptoms, an increased risk of cardiovascular disease,
decreased immunity and increased mortality being described in the literature. For this
reason, they are denominated as the secondary victims of this disease [21,25].

The ability of informal caregivers to cope with the recurrence of demands influences
the quality of care to the person [28]. Lack of strategies to cope with these demands may
have a negative impact on the quality of care provided to the person as well as on the
quality of life of the informal caregivers themselves. The literature shows that the quality of
life of informal caregivers of people with Alzheimer’s disease has been shown to be lower
than that of informal caregivers of people without Alzheimer’s disease, which may be one
of the driving factors for the abandonment of care provision, as well as the increase in work
restrictions and decrease in productivity rates [24,26].

4.3. Elderly

According to the latest United Nations report on population prospects, the number
of people aged 65 years and overrepresented 9% of the world population in 2019, and is
expected to reach 16% by 2050, where the number of people aged 80 years and over will be
about three times as high [29]. Of this 16%, about half, will develop some kind of disability
or limitation that will undoubtedly require assistance from a responsible person, whereby
the informal caregiver assumes a preponderant role in the discharge of needs associated
with ageing [30].

The principle of aging as well as the process of aging constitute a positive phenomenon
at individual and collective level, proving the progress achieved at economic, social and
biomedical levels, constituting, utopically, the favourable culmination of human devel-
opment, translating into gains inherent to longevity, but bringing alongside it increased
responsibilities regarding the response to the needs of the frail person by the degenerative
process inherent to aging. It is then possible to affirm that the loss of valences, namely
physical and mental, can determine the vulnerability and frailty of the elderly person and
compromise the success of this same aging process [31,32].

The increase not only in the longevity index but also in the dependency index ver-
ified in the last decades [33] poses new challenges at the social level, necessitating the
development of care provision models centred on the elderly person and his/her caregiver,
contemplating care of excellence and safety for both parties involved [32]. Thus, physical
frailty is defined as a consequence of multiple causes inherent to the aging process and
characterized by a decrease in strength and resistance, reduction of physiological function,
consequent increase of vulnerability and subsequent development of dependence [9,30].
As previously mentioned, family caregivers are mostly family members, partners, spouses,
friends or neighbours who assist in a wide range of care assistance to the frail elderly
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person, experiencing a substantial physical, financial and psychosocial burden, as well as
stress associated with decreased quality of life by the continuous character and longevity
of their role as caregivers, often going against the satisfaction of their own needs [24,29,30].
Currently, musculoskeletal symptoms are closely related to the provision of care by infor-
mal caregivers, influenced by emotional factors, excessive workloads and poor training,
particularly at the ergonomic level [29].

4.4. Institutionalization

Increased longevity inevitably associated with increased incidence of morbidities is
one of the predominant factors justifying institutionalization [29].

With the ageing of population and the increasing prevalence of chronic diseases
affecting all age groups, the integration of home care services is becoming a necessity for
frontline health service organizations worldwide [9].

Since hospitalization is one of the key factors in the increased costs associated with
the use of health services related to chronic diseases, it is essential to implement effective
and safe alternatives to conventional hospitalization [9]. The overload of emergency
services and subsequent hospitalizations are closely related to increased risks for the elderly
population, namely functional and cognitive imbalance, as well as loss of independence [9].
Home hospitalization emerges as an alternative to providing care in a hospital environment
for people who would be institutionalized for acute episodes of disease [9,10,21].

Home appears as one of the most important contexts for the provision of care, per-
formed not only by health professionals, where the role of nurses stands out, but especially
by informal caregivers [32]. However, the overload to which informal caregivers may be
subjected during this process, which is not always short or linear, as well as the lack of
support, has been shown to be a predictor of early institutionalization [21], highlighting
the increased risk of depression, fatigue and burnout, summarizing factors which should
be taken into account in the whole process of intervention, follow-up and monitoring, with
the need for investment in training, involvement and support, not only for the person being
cared for, but also for the informal caregivers [11,25,32,34].

4.5. Informal Caregiver

The loss of independence in performing daily life activities that ageing brings about
leads the informal caregiver of the elderly person to change routines, lifestyles [35] and
family dynamics [36], with negative consequences on his/her physical and mental health.
Thus, the informal caregiver is often forced to abandon life projects, especially when witnessing
the degradation of the cognitive capacity of the person receiving care [37]. The uninterrupted
character that the role of informal caregiver forces in most situations, with an average of
15h of daily care provision, constitutes in itself a factor of overload and weariness [38].

Women are the most representative group of informal caregivers of older people [36,37],
presenting a greater burden due to the accumulation of different social roles [35]; however,
there are no differences regarding resilience between genders, greater resilience in care-
givers of older people being displayed by children or spouses and those who are already
retired [36].

The informal caregivers of the elderly person with Alzheimer’s recognize that the
information they have in order provide care is, in most situations, insufficient for quality
care, with inadequate care planning and lack of tools to deal with changes generated by
the disease [39]. Thus, the relationship between the caregiver and the older person with
Alzheimer’s may generate a dynamic that drives conflicts and tensions, directly affecting
the person receiving care, the caregiver and family dynamics [39]. On the other hand, the
caregiver of the elderly person recognizes that being a caregiver of his relative generates a
strengthening of the affective relationship established [36].

Health care, in turn, should include assessments of physical, cognitive, affective,
social, financial, environmental and spiritual components, with the purpose of establish-
ing a tangible therapeutic plan and integrated multidisciplinary follow-up, maintaining
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functional capacity, social reintegration and maintenance, and promoting a decrease in
institutionalization [40].

From this perspective, nurses emerge as the health professionals better positioned
to fill in information gaps with the informal caregiver, as well as collaborate in adaptive
strategies [35,39] through the analysis of the real needs of informal caregivers and can
be seen as “social educators” [36] with consequent improvements in the quality of life
of this binomial [38]. The preponderant role of transmission of knowledge and skills to
the elderly person and the informal caregiver stands out, with a view to a safe transition
and adaptation to the new health condition, giving continuity with the care initiated at
hospital level, since health–disease transitions with less positive outcomes are generators
of dependence [32]. The transition processes are then seen as complex, demanding and
implying a paradigm shift in the provision of care to the vulnerable person, requiring
reconfiguration of the nurse’s role and multidisciplinary conjugation, encompassing all
participants in the process, not forgetting the informal caregiver [32,41].

Nevertheless, it is crucial to take into account that a large majority of informal care-
givers of the elderly are themselves elderly and also need care [38]. The overload to which
these caregivers are subject when performing their role as informal caregivers, often con-
comitant with their professions, are in themselves generating conflicts that result in the
abandonment of care and inevitable institutionalization [9].

Thus, the paradigm of care focused on the elderly person encompasses biological and
psychosocial aspects with the aim of a global and integrative perspective with the purpose
of fully satisfying human rights, focusing on self-determination, valuing individual charac-
teristics, expectations and potentialities, and emphasizing the quality of the relationship in
the provision of care [32].

The goal of holistic, individualized and quality care provided to the elderly, family
and/or informal caregiver contemplates room for a care partner, from the initial moment
of diagnosis, involving multidisciplinary care, until evaluation, taking into account this
multidisciplinary in the intervention plan, the nurse seen as an asset in providing family
members and informal caregivers with better training and information, with a view towards
the best and most adapted therapeutic process [42].

4.6. Limitations

The limitations of this research are fundamentally based on the fact that it is the first
bibliometric analysis on the topic in question, and the amount of data to be extracted was
quite large, leading to an exhaustive treatment.

Some publications may not have been analysed because they were not well catalogued
or were not published according to the inclusion criteria. Other types of publication such
as conference abstracts or books were not included in this analysis, which may have
contributed to this limitation. More recent articles may not be included in the analysis,
although they do not have a major impact on the final result.

Another limitation may be related to the fact that only one database was used, exclud-
ing SCI-E, SCOPUS, and EBSCO, among others.

5. Conclusions

This bibliometric review regarding the informal caregiver allowed us to conclude
that there has been a growing interest in this topic by the scientific community, which has
been more pronounced in the last 5 years and is usually associated with health areas, more
specifically gerontology and mental illness.

In view of the expected increase in ageing and dependence rates in the coming years, it
is expected that there will be a growing need for a transition element capable of responding
to the needs of an increasingly elderly and dependent population with a view to maintain-
ing quality of life, with the informal caregiver emerging as a partner in care, and adherence
to the therapeutic regimen. It is then vital to understand the evolution of the concept itself,
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which has been suffering a lexometric changing over time, currently the term “informal
caregiver” being the most commonly used and on which research tends to focus.

An evolutionary concept analysis according to Rodgers’ framework may point to
directions to justify the lexometric changes detected.

Due to the great relevance and growing interest in the topic, this represents a concept
that still requires further research, particularly regarding the concept definition and its
role in today’s society as well as its impact on health–illness transitions or continuity
of care. It is also concluded that the issues related to Alzheimer’s disease, elderly and
institutionalization are closely associated with the concept of informal caregiver/family
caregiver, which may be incorporated into future research.
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Abstract: Pain in masticatory muscles is one of the most frequent symptoms in patients with tem-
poromandibular disorders (TMD) and can lead to changes in the patterns of neuromuscular activity
of masticatory muscles and decrease in bite force. This study assesses the effects of three eight-week
exercise programs on pain intensity, neuromuscular activation, and bite force of masticatory muscles
in patients with TMD. Forty-five patients were divided into three groups: a therapeutic exercise
program (G1), a therapeutic and aerobic exercise program (G2), and an aerobic exercise program
(G3). The masticatory muscles’ pain was evaluated using the numeric pain rating scale (NPRS),
surface electromyographic (sEMG) activity of the masseter was recorded during maximum voluntary
contraction and at rest, and bite force was evaluated using a dynamometer. These parameters were
evaluated twice at baseline (A01/A02), at the end of the eight-week intervention period (A1), and
8–12 weeks after the end of the intervention (A2). After intervention, G2 showed the best results,
with a significantly decrease in masticatory muscles’ pain and increase in bite force. These results
suggest that interventions to reduce pain in patients with TMD should be multimodal.

Keywords: temporomandibular disorders; physiotherapy; surface electromyography; aerobic exercise;
therapeutic exercise

1. Introduction

Temporomandibular disorder (TMD) is the second most common cause of mouth and
face pain, only surpassed by odontogenic pain, and presents a high potential to evolve
into persistent/chronic pain [1,2]. It is estimated that the worldwide prevalence is between
5% and 12% of the adult population and that women are affected at least twice as much
as men [3]. Regarding TMD subgroups, myofascial pain disorders have been found in
45.3% of patients, and women constitute the majority of patients in all TMD subgroups,
especially in muscle-related TMD [4]. The most frequent symptoms of TMD muscle-related
dysfunction are pain, changes in mouth opening, and jaw movements [1]. However, pain
is the main issue and the most common reason for seeking medical care [5], which is why a
large number of studies have aimed to evaluate the effectiveness of various pain-related
intervention measures [6]. Pain in the masticatory muscles in individuals with TMD can
lead to changes in neuromuscular activation patterns, which may be more evident in
maximum voluntary contraction (MVC) [7], with some studies indicating a decrease in bite
force (BF) in these patients [8].
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Several studies carried out using different approaches in TMD have obtained contra-
dictory results [9–12]. Physiotherapy plays a prominent role in the treatment of TMD [13]
and has several intervention strategies, including therapeutic exercises [14,15]; however,
although several studies have evaluated the effects of therapeutic exercise on pain con-
trol [13–15], the significant methodological heterogeneity among studies makes it difficult
to reach a consensus. Exercise is an important component of pain management strategies for
most patients and is also vital for their general health and well-being [15]. Several studies
report that exercise reduces the sensitivity to painful stimuli in healthy individuals [15–19],
which is termed exercise-induced analgesia or hypoalgesia [20–22]. High-intensity aerobic
exercise has been known to produce a large hypoalgesic effect in healthy individuals [23];
other studies carried out in subjects with chronic pain, including fibromyalgia, undergoing
aerobic exercise have also shown that intense exercise can decrease pain [24,25]. However,
there is a lack of studies investigating the role of aerobic exercise in patients with TMD.
Therefore, the present study aims to assess the effects of three eight-week exercise interven-
tion programs on pain, neuromuscular activity, and bite force of masticatory muscles in
patients with muscle-related TMD.

2. Materials and Methods
2.1. Study Design

In the present longitudinal study, a non-probabilistic convenience sampling method
was used.

2.2. Sampling and Recruitment

Participants were recruited between July 2019 and February 2020 at Egas Moniz Uni-
versity Clinic and Egas Moniz Dental Clinic by two dentists and a physiotherapist, all three
being specialists in TMD with over five years’ experience in the field. The inclusion criteria
were 18–50 years of age, a diagnosis of local myalgia and myofascial pain (for bilateral
masseter and temporalis muscles) according to Diagnostic Criteria for Temporomandibu-
lar Disorders (DC-TMD) [26], and signing the free and informed consent form. Patients
with any musculoskeletal, psychiatric, cardiovascular, pulmonary, autoimmune, active
malignant neoplastic, metabolic, and/or neurological disease; with any other medical
consideration that prevented the performance of aerobic exercises of moderate intensity; a
history of face trauma; using orthodontic and/or occlusal bite appliances; with pregnancy,
alcoholism or drug addiction, drug intake that can affect neuromuscular system, or who
had used painkillers and or anti-inflammatory drugs in the 48 h prior to data collection
were excluded.

The sample size was calculated using GPower 3.0 version 3.0.10 (Heinrich-Heine-
Universität, Dusseldorf, Germany), and a total of 45 subjects were recruited according to
the highest value obtained in the different statistical methodologies used and considering
an alpha of 5% and a power of 80%.

2.3. Ethics and Procedures

The study protocol was approved by the Ethical Committee of Egas Moniz University
Institute on 13 February 2019 (ID N◦ 675/2019). All individuals gave their informed
consent in accordance with the Helsinki Declaration and understood that they were free to
withdraw from the study at any time.

Patients were distributed among the three exercise groups. Those who did not agree
to perform aerobic exercise were allocated to experimental group 1 (G1), and the remaining
patients were randomly allocated to the other two groups (G2 and G3), using a computer
program (randomized.com). G1 carried out a protocol of specific therapeutic exercises for
the masticatory muscles, G2 carried out the same therapeutic exercise protocol directed
at the masticatory muscles associated with aerobic exercise, and G3 carried out the same
aerobic exercise program as G2. At the first moment of assessment (A01), pain intensity
and sEMG data at the resting position (RP) and maximum voluntary contraction (MVC)
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were collected. Two weeks later, a new evaluation (A02) was carried out without any
intervention between these two moments. Then, the G1, G2, and G3 exercise programs
were started. Eight weeks after the start of the intervention protocols, a new evaluation
moment (A1) was carried out, which took place 48 h after the end of the exercise programs.
Eight to twelve weeks after the end of the intervention, the patients returned to the clinic
for the last evaluation moment (A2) (Figure 1). All evaluation data were collected by an
independent researcher who was blinded to the group allocation.
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Patients in the G1 group participated in a weekly exercise session for a period of
8 weeks. The physiotherapy session was the same for all participants, the techniques were
always applied in the same sequence, and they were always performed by the same phys-
iotherapist for 30 min. Each session consisted of the following techniques: compression,
transverse, and longitudinal massage of the masseter muscle, bilaterally; longitudinal
massage of the temporal muscle, bilaterally; compression of the medial pterygoid muscle,
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bilaterally; passive stretching of the masseter and medial pterygoid, bilaterally; isotonic
strengthening exercises through resisted mouth opening and closing and resisted left and
right deviation (10 repetitions of each exercise); and coordination exercises through mouth
opening and closing exercises and laterals (10 repetitions of each exercise) [27–30].

Patients in the G2 group participated in a weekly physiotherapy session for a period
of 8 weeks. The physical therapy session was the same as described for G1. The G2 group
exercise program also included two weekly cycle ergometer training sessions, which were
always supervised by the same physiotherapist and lasted for 30 min. The participants
cycled the first 5 min (warm-up period) with an intensity of 50% of the heart rate reserve
(HRR), the next 24 min with an intensity of 70% of the HRR, and the last minute at 50%
of the HRR for active recovery. The speed and/or resistance of the cycle ergometer were
adjusted throughout the training period in order to keep the exercise intensity within the
predefined value. HRR was determined according to the Karvonen formula [31], and
resting heart rate (HR) was assessed on three consecutive days, after five minutes of rest
in a chair with the arms supported. The average value was calculated and used as the
resting HR.

Patients in the G3 group underwent only two weekly cycle ergometer training sessions
for eight weeks, which were always supervised by the same physiotherapist and lasted for
30 min. The protocol performed was the same as that defined for G2.

2.4. Data Collection

Pain intensity was evaluated using an analog algometer (Baseline® 11LBS model, 5 kg,
with 1 cm [2] of stainless steel contact surface, Fabrication Enterprises Inc., White Plains,
NY, USA), with the patients comfortably positioned in the supine position and fully relaxed.
The evaluator placed the end of the contact surface of the algometer perpendicularly and
exerted a gradual pressure on the three portions of the masseter (upper, middle, and lower)
and temporal (anterior, middle, and posterior) muscles bilaterally, according to the physical
examination indications of the DC-TMD [26]. Changes in pain intensity were evaluated
by applying a constant pressure (1 Kg) [26] using the NPRS. The subjects were instructed
to classify the pain intensity at the maximum pressure exerted. Pain was measured three
times at each of the points mentioned above, with an interval of 10 s between each measure
at the same point and 30 s between different points. For each point, the average of the three
measurements was calculated to determine the NPRS. The minimum clinically important
difference considered was two points [32].

sEMG procedures and data acquisition were performed by a physiotherapist with
previous experience in sEMG. All procedures and sEMG data were collected with patients
in a calm and quiet environment with a constant room temperature, seated comfortably in
a chair without head support, hands resting on their legs and aligned with their shoulders,
hips, and knees at 90◦ of flexion, and instructed to look ahead and avoid facial and orbicular
expressions. Before the start of data collection, sEMG data acquisition procedures were pre-
pared. AMBU® BlueSensor N electrodes (AMBU, Ballerup, Denmark), which were bipolar
(pre-gelled Ag-AgCl, 10 mm diameter disc), were positioned parallel to the muscle fibers
and fixed on the skin in the masseter muscle (superficial portion), bilaterally. To determine
electrode placement, an isometric contraction of the masseter in maximum intercuspation
was requested, in order to guarantee the same position of the temporomandibular joint was
maintained in all subsequent procedures. The electrodes were placed in the muscle belly,
with the upper electrode at the intersection between the tragus-labial commissure and the
exocanthion–gonion lines [33], and were positioned 20 mm apart according to SENIAM rec-
ommendations [34]. Skin preparation was performed by gentle sanding and cleaning with
cotton wool soaked in a 70% alcoholic solution. A bracelet ground electrode was placed
over the wrist styloid apophyses. For the collection of sEMG data, an eight-channel system
with active electrodes connected to a bioPLUX research 2010 system (PLUX, Lisbon, Portu-
gal) was used, with a common mode rejection ratio of 110 dB, input impedance > 100 MΩ,
and gain of 1000. The data were recorded with a sampling frequency of 1000 Hz. Prior to
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processing, the raw sEMG signals were inspected by an experienced researcher to assess
their quality. Afterwards, the signals were digitally filtered (10–490 Hz), rectified, and
smoothed using a 4th-order 5-Hz Butterworth low-pass filter. The normalization of the
resting sEMG value was performed using the MVC sEMG value as a reference. To quantify
sEMG intensity, the average EMG signal amplitude was determined during the defined
time periods. All sEMG signal processing was performed through routines developed with
Matlab software (The Mathworks Inc., Natick, MA, USA). The recording of sEMG activity
in the RP was performed by maintaining the masticatory muscles at rest for one minute.
The 10 s between 40 and 50 s were selected to assess muscle activity at rest. sEMG during
MVC was assessed by maintaining a maximum contraction for three seconds and was
controlled using a bite force dynamometer (model IDDK, Kratos Equipamentos Industriais
Ltd.a, Cotia, São Paulo, Brazil), which was placed between the first and second premolars.
The defined procedure was performed bilaterally and repeated three times on each side.
Both used software programs, sEMG, and Matlab, were configured to store all generated
data files in a solid state disk encrypted with Bitlocker, accessible only to the principal
investigator of this study. All collected data were properly anonymized.

2.5. Data Analysis

Categorical variables were analyzed using Pearson’s Chi-Square Test to confirm equal-
ity between groups at the time A01. For continuous variables, a non-parametric Kruskal–
Wallis Test was performed to confirm equality between groups at time A01. A two-way
mixed ANOVA was used to assess the behavior of the variables at the various assessment
times (random factor) and for the three intervention groups (fixed factor). A 95% confi-
dence interval was determined for all tests, and a 5% significance level was used. The
Statistical Package for the Social Sciences (SPSS®) version 26 (IBM Corp., Armonk, NY,
USA) was used for all statistical analyses. Cohen’s d effect size was also calculated: effect
sizes up to 0.2 were considered irrelevant, those between 0.2 and 0.5 were considered
small, those between 0.5 and 0.8 were considered moderate, and values above 0.8 were
considered large.

3. Results

The sample consisted of 52 patients, out of which 45 (86.5%) completed the four
evaluation moments (15 in each of the three experimental groups). Of the 52 initial patients,
there were seven dropouts (two who did not attend the third evaluation moment (A-1) and
five who did not attend the last evaluation moment (A-2)), which represented a value of
13.5% that confirmed a good adherence to the study. The statistical analysis performed
only included the 45 participants who completed the four evaluation moments. Each
group was composed of 13 females and 2 males (H = 1.61, p = 0.45), ranging from 18
to 35 years of age. The mean age and standard deviation was 26.9 ± 5.5 years for G1,
26 ± 4.4 years for G2, and 24.9 ± 3.4 years for G3. In G1 and G2, myofascial pain was the
most common diagnostic subgroup (86.7%), while myalgia (86.7%) was the most common
in G3. The distribution of diagnostic subgroups was significantly different between the
exercise groups (χ2 = 22.88, p < 0.001).

4. Pain Intensity

Both the left and right masseter and temporalis muscles’ NPRS did not present sig-
nificant differences (H = 2.1, p = 0.36; H = 0.30, p = 0.86 for the left and right masseter,
respectively; H = 0.54, p = 0.77; H = 0.18, p = 0.91 for the left and right temporalis, respec-
tively) between groups at either A01 or A02. After the intervention programs (A1), NPRS
improved significantly more in G2 and G1 than in G3. The effect size of this difference was
large for the masseter muscle in the three groups; however, the G2 group stood out for this
indicator, with d = 4.0 on the right and 5.4 on the left masseter, respectively; in the other
groups, there were effect sizes of 2.1 and 2.8 in G1 (right and left sides, respectively) and
of 1.0 and 1.3 in G3 (right and left sides, respectively). Regarding the temporal muscle,
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there was a large effect on G1, with values of 1.2 and 1.8 (right and left sides, respectively)
and on G2, with 2.3 and 3.3 (right and left sides, respectively), while G2 showed moderate
effect sizes of d = 0.4 and 0.5 in the right and left sides, respectively. Between A1 and A2,
there was a marginal increase in the mean of the NPRS in all groups, which was neither
significant nor had a notable effect size (Figure 2A–D).
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5. Neuromuscular Activity—sEMG

The average amplitude of the normalized sEMG signal was calculated for masseter
muscle of both sides (left and right). In resting position, the average sEMG was calculated
for a time window of 10 s (between 40 and 50 s) and in the MVC for a time window of
0.250 s around the maximum peak.

There were no significant differences between groups in the mean sEMG of the
masseter muscle during MVC (H = 4.98, p = 0.19; H = 0.18, p = 0.91 for the left and right
sides, respectively) or RP (H = 0.71, p = 0.54; H = 1.25, p = 0.92 for the left and right sides,
respectively) on either side at A01 or A02. There were also no significant differences in
MVC and RP sEMG between groups at A1, A2, or between these two time points (Table 1).

Table 1. Changes in sEMG during MVC and RP in each group at the different time points.

G1 (Mean)
Lower
Bound

Upper
Bound G2 (Mean)

Lower
Bound

Upper
Bound G3 (Mean)

Lower
Bound

Upper
Bound

sEMG of MVC and RP 95% Confidence Interval 95% Confidence Interval 95% Confidence Interval

A01

sEMG Right MVC 93.3 91.672 95.005 92.5 90.858 94.192 92.4 90.736 94.069
sEMG Left MVC 90.8 89.246 92.265 91.4 89.924 92.943 91.2 89.663 92.682

Right RP 6.1 4.031 8.044 5.0 2.950 6.963 5.4 3.355 7.367
Left RP 7.2 4.920 9.560 5.5 3.154 7.794 6.2 3.881 8.521

A02

sEMG Right MVC 90.8 88.938 92.583 91.9 90.068 93.713 90.8 88.978 92.623
sEMG Left MVC 90.5 88.844 92.161 90.6 88.901 92.218 89.5 87.834 91.151

Right RP 6.0 3.892 8.144 5.1 3.015 7.267 5.6 3.478 7.730
Left RP 7.3 4.967 9.553 5.6 3.352 7.938 6.3 3.971 8.557

A1

sEMG Right MVC 92.0 90.353 93.732 92.3 90.570 93.949 92.3 90.653 94.032
sEMG Left MVC 90.8 88.986 92.668 91.8 89.977 93.658 90.5 88.666 92.347

Right RP 4.4 2.740 6.115 3.2 1.469 4.844 4.6 2.900 6.276
Left RP 4.6 2.821 6.385 3.6 1.788 5.352 5.3 3.481 7.045

A2

sEMG Right MVC 92.3 90.584 93.916 92.1 90.445 93.778 91.9 90.221 93.553
sEMG Left MVC 90.9 89.056 92.667 91.3 89.474 93.084 91.7 89.921 93.531

Right RP 4.6 2.800 6.431 3.5 1.660 5.292 5.1 3.315 6.947
Left RP 4.7 2.979 6.560 3.7 1.902 5.484 5.8 4.068 7.650

Abbreviations: G1—experimental group that carried out a therapeutic exercise program; G2—experimental group that associated a
therapeutic exercise program with aerobic exercise; G3—experimental group that carried out an aerobic exercise program; A01—evaluation
baseline one; A02—evaluation baseline two; A1—evaluation post-intervention; A2—follow-up; sEMG—electromyography activity;
MVC—maximal voluntary contraction (%); RP—rest position.

6. Bite Force

There were no differences in BF (H = 1.25, p = 0.54; H = 2.31, p = 0.31 for the left and
right sides, respectively) between groups either on the right or the left sides at both A01
and A02. From baseline to A1, BF significantly increased in G1 and G2, while G3 showed
no significant differences. There was a large effect size in G1 on the right (d = 1.5) and left
(d = 1.7) sides and on the left side in G2 (d = 0.8), while a moderate effect size was seen in
the G2 group on the right side (d = 0.7), and a small effect size was seen in G3 both on the
right and on the left sides (d = 0.3). There were no significant changes from A1 to A2 on
either side in any of the groups (Figure 3A,B).
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7. Discussion

To our knowledge, this is the first study to analyze the effects of a combination of
therapeutic and aerobic exercise on participants with TMD. A treatment regimen of aerobic
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exercise combined with therapeutic exercise over an 8-week period significantly decreased
pain and increased BF. However, changes in sEMG activity were not significant. The study
hypothesis was therefore partially confirmed.

8. Pain Intensity

Pain decreased in all groups after the intervention programs were carried out, with a
greater effect size for the G2 group, followed by G1. Changes in pain were evaluated by
applying a constant pressure (1 Kg), using the numerical pain scale (NPRS). The minimum
clinically important difference considered was two points [32].

In G1 and G2, the intervention programs led to a clinically important reduction in
NPRS, with this reduction being greater in G2. In G3, there was no clinically significant
reduction in NPRS after performing the aerobic exercise program.

NPRS was higher for the masseter muscle (right and left) than for the temporal muscle
(right and left) in all groups. This difference between muscles may result from the average of
the initially reported NPRS, which was always higher for the masseter muscle, since when
analyzing the mean NPRS values after the eight-week intervention period, the reported
final NPRS values were similar for both muscles (masseter and temporal) bilaterally.

The results obtained in G1 are in line with those observed by Kalamir et al. [35], who
found that a therapeutic exercise program led to a reduction in pain in the masticatory
muscles. The different type of intervention (which included intra-oral myofascial therapy,
condylar distraction, isometric contractions, and mobilization of the temporal and medial
pterygoid) and duration (two weekly sessions for five weeks) relative to our study does
not allow for further comparisons.

In G3, the results obtained in the masseter and temporal muscle were in line with
those identified by Naugle et al. [16], in which the authors concluded that aerobic exercise
led to a wide range of hypoalgesic effects (between 0.04 and 1.47). However, it is necessary
to interpret these data carefully, since the cited study was carried out in healthy individuals.

Studies of aerobic exercise in patients with chronic pain, including fibromyalgia, have
found a decrease in pain with a subset of physical activity [24,25]. Since patients with TMD
show central sensitization [36,37], the aerobic exercise seem to promote similar results and
should be included in TMD intervention. Thus, the results obtained by G3, in relation
to the masseter (large effect size) and the temporal (moderate effect size) muscle, may
result from the majority of the participants in this group having myalgia (presence of
local pain on palpation) and as such having less change in pain processing than patients
with health conditions that lead to major changes in central pain processing, such as those
involving the presence of myofascial pain (radiating pain on palpation within the limits of
the assessed muscle). Patients with myofascial pain can present an increase in the size of
receptor fields, a greater susceptibility to painful stimuli, and a lower threshold of neuronal
depolarization. These differences may be due to the different subtypes of TMD, with some
patients presenting only peripheral involvement and others presenting both peripheral
and central involvement [38].

The group with better results (greater effect sizes) was the one that associated thera-
peutic exercises with aerobic exercises (G2), which suggests that the simultaneous use of
both types of intervention improves outcomes. However, it is important to note that the
effects seen in G1 showed a pattern of effects similar to those observed in G2, but smaller.
The larger effect sizes seen in G2 may result from the association between the effect of
therapeutic exercise and the decrease in sensitivity to painful stimuli as a result of the acti-
vation of opioid and non-opioid systems resulting from aerobic exercise. Exercise induces
the release of endogenous opioids in peripheral, spinal, and/or central sites, which leads
to pain modulation [39] and can also contribute to the release of neurotransmitters (sero-
tonin and norepinephrine) according to the defined exercise parameters [40], which can
produce analgesia when activating cannabinoid receptors [22]. Additionally, the increase in
blood pressure and heart rate during exercise [41], as well as the activation of descending
pathways [42], may have contributed to hypoalgesia. Considering the multidimensional
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experience of pain and the complexity of the processes involved in the mechanisms of
analgesia, the most likely explanation is that there may be an interaction between different
systems, in different patients, and at different times depending on the set of factors that in
each situation are contributing to the presence of pain.

The effects obtained immediately after the completion of the intervention programs
were maintained during the final follow-up in all groups.

9. Bite Force and Neuromuscular Activation of Masticatory Muscles

The sEMG activity during MVC did not change significantly in any of the groups
after the intervention programs. Previous studies that carried out intervention strategies
to decrease pain in masticatory muscles also did not find changes in the masseter sEMG
activity after the decrease in pain intensity [43,44]. However, comparisons are difficult to
make, since in those studies the normalization of MVC occurred through the interposition
of folded articulating paper between the teeth, and the authors did not use a dynamometer
to control the BF, as was done in the present study.

A study of experimentally induced masseter pain found that the increase in pain led
to a decrease in sEMG activity, not only during the period when the pain was present, but
also after its disappearance [45]. The fact that most of the patients in our study reported
pain in the masticatory muscles for more than six months may have contributed to the
lack of variation in sEMG activity, since it may already be the result of an anticipatory and
protective response developed by the central nervous system (CNS). In the final follow-up,
there were also no changes in sEMG activity in any of the groups. Thus, in our study,
there was no change in the sEMG activity of patients after the intervention programs were
performed, despite the decrease in pain intensity seen in all groups.

BF increased in all groups after the completion of the intervention programs, with
greater effect sizes in G1 and G2, while the increase was much lower in G3.

The results are in line with those observed by other authors, who found that the
decrease in masticatory muscle pain intensity led to an increase in BF [46]. Another set
of studies evaluating the BF of patients with TMD in comparison with healthy subjects
found that the masticatory MVC was reduced in the group of participants with TMD [8,47].
Cho and Lee [7] obtained similar results, since they found that the presence of pain led to a
decrease in BF, although it is necessary to emphasize that in these studies, pain was experi-
mentally induced. There remains no consensus on the relationship between pain in the
masticatory muscles and BF, since other authors have not identified this correlation [33,48].
In the present study, the group with better results (as demonstrated by the greater effect
size) was G1, followed by G2. There seems to be a relationship between the decrease in
pain in the masticatory muscles and the increase in BF, since in G1 and G2, where there
was a greater decrease in pain intensity, a greater increase in BF was also observed.

The different results observed for relationship between BF and pain in different stud-
ies [7,33,35] may be due to the patients presenting different levels of pain intensity, anxiety,
fear, pain catastrophizing, and different psychological characteristics [49]. The sensory
system, one of the components of the neuromuscular system, is multidimensional and
includes several inter-individual factors, with contributions from sensory-discriminatory,
cognitive-evaluative and motivational-affective components, where factors such as the pain
location, intensity, and characteristics can lead to supraspinal and suprabulbar modulation,
thus modifying the effects of pain on motor activity [48,50].

Several hypotheses can be theorized to explain the increase in BF without a correspond-
ing increasing in sEMG activity during MVC. Given the complexity of the neuromuscular
system, the increased BF without increasing MVC sEMG may result from the development
of different combinations of muscle activation strategies, which may show intra- and
inter-individual variability. For example, a better synchronization between muscles can
be a strategy to coordinate muscle activity and lead to increased force production without
changes in the activation intensity in each muscle [51]. The increase in strength may also
have resulted from an increase in synergistic muscle activity regardless of activation neural
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activity of agonists [52]. Finally, there may have been a decrease in antagonist co-activation,
since it is counterproductive to the production of maximum force because it generates a
force opposite to the desired movement [53]. This decreased co-activation of antagonistic
muscles would be expected through reciprocal inhibition [54]. On the other hand, sEMG
activity depends on the ability of the CNS to direct a central drive to the motoneuron pool,
which may be influenced by the pain intensity, levels of anxiety, individual psychological
characteristics, fear of movement, and pain catastrophizing [49], which contributes to
increasing the complexity of the mechanisms involved. It is plausible to state that the
complexity and multidimensionality inherent to the neuromuscular system can lead to
different neuromuscular recruitment strategies for the performance of a given task, which
are composed by complex and individualized reactions that can lead to an increase in BF
without being accompanied by an increase in the sEMG activity during the MVC.

Regarding sEMG in the PR, despite the decreasing trend seen in the three groups
after the exercise interventions, there were no significant differences. Studies that have
compared the sEMG activity at rest between patients with TMD and healthy individuals
have shown contradictory findings, with some authors identifying greater activity in
individuals with TMD [55] and others not reporting significant differences [56]. The effects
obtained immediately after completing the intervention program were maintained at the
final follow-up.

We recommend that physiotherapists carry out multimodal training programs that
include therapeutic exercise associated with aerobic exercise to reduce the pain intensity of
the masseter and temporal muscles and increase BF in patients with TMD.

This study has some limitations. First, we used a small, convenience-based sample,
which means that the findings may not be generalizable to other populations. The sample
also included only subjects between 18 and 35 years, which does not allow extrapolation
of results to other age groups. The non-acceptance by several patients of joining groups
G2 and G3, which included the performance of the aerobic exercise program, may have
contributed to some heterogeneity between groups at baseline regarding the type of TMD
(in group G3, the majority of patients presented myalgia-type TMD, while in the other
groups, the dominant was myofascial-type TMD), but the statistical analysis did not show
differences at baseline between the G1 and G2/G3 groups (the differences are between
G3 and G1/G2), so the allocation to the groups was considered to have not interfered
with the results obtained. Despite the strict compliance with the electrode placement
protocol, it is impossible to guarantee that we were able to exactly reproduce the electrode
placement in the different evaluations of each subject. In a similar way, despite our efforts
to reproduce the dynamometer placement protocol between the premolars in the different
evaluations, we cannot be sure that there was no variability in this placement, which might
have influenced the BF produced.

Future studies should recruit a larger sample and randomize patients across the
three groups so that the results can be extrapolated to other populations. An intervention
program which includes aerobic exercises of moderate intensity to facilitate the participants’
adherence and carry out an intervention program with a shorter duration (six weeks)
should also be considered to check whether similar results would be obtained in a shorter
period of time of intervention.

10. Conclusions

The therapeutic exercise program associated with aerobic exercise showed the greatest
effects on pain intensity (decrease) and BF (increase), although there were no significant
differences in the group that performed therapeutic exercise alone. Interventions in patients
with TMD experiencing pain must have a multimodal component, and aerobic exercise
was shown to be an important component. There were no changes in the sEMG activity
during MVC and at rest after carrying out any of the three exercise programs. All effects
obtained after carrying out the exercise programs were maintained at follow-up.
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Abstract: Numerous of our daily activities are performed within multitask or dual task conditions.
These conditions involve the interaction of perceptual and motor processes involved in postural
control. Age-related changes may negatively impact cognition and balance control. Studies identify-
ing changes related to dual-task actions in older people are need. This study aimed to determine
the effects of different types of dual-tasking on the balance control of healthy older adults. The
sample included 36 community-living older adults, performing two tests—a sway test and a timed
up-and-go test—in three conditions: (a) single motor task; (b) dual motor task; and (c) dual motor
task with cognitive demands. Cognitive processes (dual-task and cognition) affected static balance,
increasing amplitude (p < 0.001) and frequency (p < 0.001) of the center of mass displacements.
Dynamic balance revealed significant differences between the single motor condition and the other
two conditions during gait phases (p < 0.001). The effect of dual-tasking in older adults suggests
that cognitive processes are a main cause of increased variability in balance and gait when under
an automatic control. During sit-to-stand, turning, and turn-to-sit movements under dual-tasking,
the perceptive information becomes the most important focus of attention, while any cognitive task
becomes secondary.

Keywords: dual-tasking; cognitive function; postural control; older adults

1. Introduction

Daily life is occupied by dual-tasking behaviors, such as walking while talking with
someone or while taking a picture on the phone. Effective daily functioning requires people
to share their attention resources between the cognitive and the postural requirements
necessary to complete the tasks [1]. This ability to perform concurrent performances is
known as dual-tasking. A decreased capacity to perform dual-tasking may reduce the
person’s ability to participate in their life roles [2]. Due to the aging process and prevalence
of chronic diseases, older adults show some levels of decline when performing postural
tasks while dual-tasking [3]. Upholding and improving older adults’ ability to perform
under dual-task situations is an imperative goal for extending their functionality.

The literature reports several factors that are considered to influence the person’s
ability to divide their attention resources between the two tasks, namely external factors,
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such as the tasks’ complexity, and intrinsic factors, such as physical status, executive
function, and task prioritization [4,5].

Activities such as driving or walking are considered automatic motor sequences,
largely operating independently from more cognitively intensive processes such as commu-
nication. When combined into a dual-task activity, the interaction of the perceptual-motor
and cognitive neurophysiologic processes may have an influence upon the postural control
that has a primary support function [6,7]. The turning characteristics during ambulating
are a major contributor to motor disability, falls, and reduced quality of life in older people,
largely because the necessary (intrinsic) dynamic balance control decreases with age [8].

Previous research indicates that postural control and gait in older adults lose some
level of automaticity, defined as the capacity to be independently executed with minimum
attentional costs, and indicated by alterations of motor patterns during dual-task activi-
ties [9,10]. The degree to which postural control and gait change during the simultaneous
performance of other tasks is considered related to the level of difficulty of the concurrent
task [3].

Questions remain regarding the overall amount of influence of different dual-task
combinations (motor–motor versus motor–cognition) on postural control and gait. Al-
though different aspects of the influence that dual-task activities have on postural control
and gait have been observed in healthy older adults [11,12], the factors that contribute to
postural control and gait changes, in response to “dual-tasking” among this population
have not been fully clarified. It is hypothesized that in a homogeneous sample of healthy
older adults with no perturbation in mobility and cognitive function, postural control and
gait will remain under greater automatic control and thus, dual-task decrement, although
present, will remain at a reduced level.

It is of great relevance to develop a normative evaluation of the postural control
during static and dynamic equilibrium conditions [13]. This evaluation should include
the performance of single and dual-tasks in order to determine which parameters may be
altered with aging.

Postural and gait analysis obtained during the execution of different motor tasks will
allow for the understanding of the interaction between motor and cognitive capacity, as
well as the effects upon healthy aging subjects [14].

The objective of this study was to evaluate the effects of dual-task activities on balance
control in healthy older individuals, namely, by exploring its influence on the temporal
and space parameters of static activities such as postural sway in addition to dynamic tasks
(standing and sitting on a chair and walking in conjunction to rotational movements) while
performing a balance control task such as carrying a tray with a full glass of water.

2. Materials and Methods
2.1. Study Design

This investigation was based on an observational cross-sectional study with a single
moment evaluation.

2.2. Sampling and Recruitment

Healthy older adults were recruited from the community by advertisements on social
media and at seniors’ centers by phone or in person. The sampling method selection was
non-probabilistic by convenience.

Subjects were included if they were seniors—aged 65 years and over, independent in
their daily activities, and presenting independent walking.

Subjects were excluded if they presented vestibular disorders, neurological diseases,
lack of cognitive skills according to the results of Mini Mental Score (MMS) < 20, muscu-
loskeletal impairments that could affect gait, and inability to stand and walk unassisted.
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2.3. Ethics and Procedures

This study follows the principles of the Declaration of Helsinki. All participants
provided written informed consent and the study was approved by the Ethics Council of
the Faculty of Human Kinetics (ID: CEFMH N◦4/2016 in 15 February 2016).

2.4. Data Collection

Subjects were asked to perform two different tests randomly—the instrumented
sway test (ISWAY) and the instrumented timed up-and-go test (ITUG)—during three task
conditions that were applied randomly: (a) single motor task; (b) dual motor task (single
motor task carrying a tray with a full glass of water); and (c) dual motor task with cognitive
demands (the same as the dual motor task including counting back from 100, three by
three). During the ISWAY test, subjects had to maintain a stable standing position.

Balance and gait were measured using four Opal inertial sensors and automated
algorithms from Mobility Lab, by APDM (APDM Inc., Portland, OR, USA). Sensors were
placed on both ankles, the chest, and the posterior trunk at the level of L5 (Center of
Mass—CM), with elastic Velcro bands sufficiently stable to avoid any undesirable dress
movement (Figure 1).
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Figure 1. Placement of the Opal sensors and tray with a glass of water.

Inertial sensor data was collected and wirelessly streamed to a laptop for automatic
generation of gait and balance metrics provided in specific reports by the Mobility Lab
software. In the ISWAY test, subjects were asked to stand quietly for 30 s. In the ITUG test,
subjects had to stand up from a chair without using their arms, walk 7 m, turn around to
walk back to the chair, and sit down. Subjects repeated the ITUG test three times, once for
each test condition (single motor task, dual motor task and, dual motor task with cognitive
demands). Before the tests, each subject was submitted to a familiarization trial.

2.5. Data Analysis

The APDM automated analysis algorithm identified the standing position of the
ISWAY test as well as the sit-to-stand, gait, turning and turn-to-sit components/phases
of the ITUG test, providing a total of 52 spatial-temporal metrics [15]. From this au-
tomatic analysis, we monitored the following measures: Postural Sway (ISWAY test)—
Forward/Backward and Right/Left amplitude (cm), Frequency (Hz), and Ellipse Sway
area (m2/s4); ITUG: Sit-to-Stand—Time duration (s), Peak velocity (0/s), and Trunk range of
movement (RoM) (0); Gait—Duration (s), Stride length (% of height), Cadence (steps/min),
Stride velocity (% of height/s), Double support time (% of total gait cycle duration), Swing
phase (% of total gait cycle duration), and Stance phase (% of total gait cycle duration);
Turning—Duration (s), Number of steps (n◦), Turn Peak velocity (0/s), and Step duration
during turning (s); Turn-to-Sit—Duration (s), Turn Peak velocity (0/s), and Trunk range of
movement (RoM) (0).

Data results were subjected to analysis to identify the presence of any outliers. The
assumption of normality was verified by Kolmogorov–Smirnov test. Kurtosis and skewness
of the distributions were also analyzed. A repeated measures ANOVA was used for
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comparisons among the three conditions—(1) single motor task, (2) dual motor task, and
(3) dual motor task with cognitive demands.

Sphericity was verified by Mauchly’s test, and when this assumption could not be
accepted, this parameter was corrected through the Greenhouse–Geisser Epsilon. Signif-
icant differences in ANOVA led to multiple comparisons with Bonferroni adjustment.
Friedman’s test was applied when the normality assumption was not verified, and in
case of significant differences, Dunn’s multiple comparisons were applied. The level of
significance was set at 0.05. Data analysis included kinematic parameters during the two
different tests (ISWAY and ITUG) during the three different conditions (single motor task,
dual motor task, and dual motor task with cognitive demands).

3. Results
3.1. ISWAY Test

Thirty-six healthy older adults (9 men and 27 women, 73 ± 5.7 years) were recruited
from the community. All participants consistently altered their static balance and gait
pattern in response to additional dual-task load, although specific kinematic changes
varied according to task conditions. Postural control in standing position, measured via the
ISWAY, was only affected during the dual motor task with cognitive demands, due to the
increased cognitive complexity when compared with the other two conditions (single task
and dual motor task). There were no differences in kinematic data between the other two
motor tasks (single and dual motor tasks). Specifically, instrumental assessments related
to the ISWAY test showed an increase in the postural sway parameters of the center of
mass (CM) movement in terms of forward–backward (χ2 (2) = 19.385; p < 0.001; N = 26),
and right–left (F(2,50) = 18.956; p < 0.001) displacement amplitude, forward–backward
(χ2 (2) = 20.846; p < 0.001; N = 26) and right–left (χ2 (2) = 22.020; p < 0.001; N = 26)
displacement frequency, and ellipse sway area (F(1.488, 37.194) = 27.361; p < 0.001). Figure 2
shows significant differences in pairwise comparisons for ISWAY test parameters and the
respective boxplots.

3.2. ITUG Test

The dynamic balance analyzed during the ITUG test revealed highly significant
differences (p < 0.001) between the single motor condition and the other two dual task
conditions (dual motor task and dual motor task with cognitive demands) in the kinematic
data of the ITUG test different phases.

3.2.1. Sit-to-Stand Phase

With respect to time duration, there were no significant differences among the different
test conditions, but there were highly significant (p < 0.001) differences in peak velocity
(χ2 (2) = 46.545; N = 33) and trunk range of movement (RoM) (F(2,64) = 41,861; p < 0.001)
between the single motor task and the other two tasks (dual motor task and dual motor
task with cognitive demands) although there were no statistical significant differences
between the two dual-task activities.

Figure 3 shows significant differences in pairwise comparisons for sit-to-stand param-
eters and the respective boxplots.

3.2.2. Gait Phase

Significant differences in time duration were observed among all three conditions
(F(1.681, 58.831) = 61,377; p < 0.001). Since there were significant differences between all
conditions, showing that the gait duration increases as the level of complexity of the task
also increases.

Stride length revealed significant differences among all conditions (F(2, 70) = 39.375;
p < 0.001), again with the reduction in stride length relative to the level of complexity of
the task.
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Figure 2. Balance parameters for the three conditions: single task, dual task, and dual and cognitive task during the ISWAY
test. * Significant differences for pairwise comparisons.

The cadence parameter demonstrated significant differences between the dual motor
task with cognitive demands condition and the other two conditions (single motor task
and dual motor task) (F(1.408, 49.281) = 41.767; <0.001). There were no significant differences
between the other two conditions.

Stride velocity showed significant differences among all task conditions (F(1.590, 55.665) = 54.459;
p < 0.001), with a reduction of the results related to the level of complexity of the task.

Double support time revealed significant differences between the single motor task
and the dual motor task with cognitive demands condition (χ2 (2) = 44.169; p < 0.001;
N = 36). No significant differences were observed between the other two conditions.
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Figure 3. Sit-to-stand parameters for the three conditions: single task, dual task, and dual and cognitive task during the
ITUG test. * Significant differences for pairwise comparisons.

Similarly, assessment of swing phase only demonstrated significant differences be-
tween the single motor task and the dual motor task with cognitive demands condition
(F(1.672, 58.529) = 48.018; p < 0.001), showing a marked reduction in swing time. No significant
differences were found between the other two conditions.

Stance phase showed significant differences between the single motor task and the
dual motor task compared to the dual motor task with cognitive demands condition
(χ2 (2) = 43.504; p < 0.001; N = 36). No significant differences were observed between the
other two conditions.

Figure 4 shows significant differences in pairwise comparisons for gait parameters
and the respective boxplots.

3.2.3. Turning Phase

Turning duration showed significant differences between all the conditions (F(2,64) = 87.413;
p < 0.001), with an increase in time corresponding to the level of complexity of the task.
For all other turning-related assessments, there was a consistent pattern of statistically
significant changes when comparing the single motor task to the dual motor task activity
but no statistically significant changes when comparing the dual motor task with the dual
motor task with cognitive demands conditions.

The number of steps revealed significant differences between the different conditions
(χ2 (2) = 42.365; p < 0.001; N = 32), with the single motor task condition presenting
smaller values in relation to the other two dual motor task conditions. No statistically
significant differences in the number of steps were identified during the two dual motor
task conditions themselves (Figure 5).

Similarly, highly significant differences in peak velocity were identified comparing the
single motor task to both other dual motor task conditions (F(1.349, 41834) = 72.817; p < 0.001).
There were no statistically significant differences observed between the two dual motor
task conditions.

Figure 5 shows significant differences in pairwise comparisons for turning parameters
and the respective boxplots.

3.2.4. Turn-to-Sit Phase

Turn-to-sit duration revealed also significant differences only between the single motor
task and the two dual motor tasks conditions (χ2 (2) = 33.515; p < 0.001; N = 33), with no
statistically significant differences between the two dual motor task conditions (Figure 6).
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Figure 4. Gait parameters for the three conditions: single task, dual task, and dual and cognitive task during the ITUG test.
* Significant differences for pairwise comparisons.
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Figure 5. Turning parameters for the three conditions: single task, dual task, and dual and cognitive task during the ITUG
test. * Significant differences for pairwise comparisons.
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Figure 6. Turn-to-sit parameters for the three conditions: single task, dual task, and dual and cognitive task during the
ITUG test. * Significant differences for pairwise comparisons.
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Turn peak velocity revealed significant differences between the single motor task
condition and both other dual motor task conditions, (F(2,64) = 64.977, p < 0.001 and
F(1.696, 54.267) = 49.739, p < 0.001, respectively). There were no significant differences between
either of the dual motor task conditions.

Trunk range of movement revealed significant differences between the different con-
ditions (F(1.696, 54.267) = 49.739; p < 0.001) with the single motor task condition being respon-
sible for these differences, showing a smaller trunk amplitude related to the other two
conditions which did not show significant differences.

Figure 6 shows significant differences in pairwise comparisons for turn-to-sit parame-
ters and the respective boxplots.

4. Discussion

The process of ageing is associated with functional decline that affects the speed of the
executive function processes, which are the main neurocognitive processes for the proper
development of daily life activities [16]. Simple actions including walking while talking
require people to divide attention between the two tasks. When cognitive functions deteri-
orate and processing two actions becomes difficult, older people are placed at risk, and
independence is compromised [17]. Healthy adults have the ability to develop dual-task
activities; however, as a result of the ageing process and/or stages of neurological disorders,
the ability to perform multiple tasks can be affected [1,7]. Consequently, preserving and
improving a person’s walking ability during other daily life activities is a crucial aim for
extending functionality.

This study revealed that a change in walking performance was observed with the
increasing path complexity and under dual-task conditions. Recent studies also showed
that performing two tasks or dividing one’s attention between tasks can result in the
decrease of walking performance not only in healthy adults [9] but also in people with
neurological pathologies [7,18].

Consistently, dual motor tasks with cognitive demands resulted in the most instances
of statistically significant differences between the two types of dual-task activity identified
while monitoring static balance and gait. The demands of a single motor task highlighted
statistically significant differences when monitoring more complex movements like sit-to-
stand, turning, and turn-to-sit, as well as during tasks involved in changes in movement
direction or height control. These types of actions are associated with girdle dissociative
control, which, in our sample of healthy older adults, is constrained by a counter-control
strategy based on a pelvic and scapular girdle blockage.

Regarding the different conditions and tasks involved, we may consider that standing
and walking are motor actions that can be performed under an automatic control, medi-
ated by subcortical structures, releasing our attention to concurrent tasks needing greater
engagement like in cognitive operations.

Previous studies have also shown how older adults under dual task testing contexts
show a reduced gait velocity, cadence, and stride time variability [11,12]. Our study is
in line with previous research showing that gait performance change deteriorates, and
instability increases when a cognitive load is augmented. These results have clinical
impact, since low performance in dual-task activities is associated with an increased risk
for dementia [19,20], falls, and functional decline [21,22]. Furthermore, in older adults
low gait speed is a significant clinical parameter associated with functional decline, falls,
morbidity, and survival [23,24]. Significant improvements in the standard walking speed
are related with increased subsistence in community dwelling [24].

Turning requires dynamic balance control, which often deteriorates with age. Our
results suggest that cognitive processes are highly involved in the increased variability
identified during tasks where movement is under an automatic control (like in standing or
walking) in our sample composed of healthy older adults. However, during more complex
activities such as sit-to-stand, turning and turn-to-sit, where the efficiency and control of
the secondary motor task (carrying a tray with a full glass of water) implies a need for
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additional attention, the primary focus appears to be upon the perceptive information
and any cognitive task becomes secondary. Nevertheless, motor actions that require the
manipulation and control of sliding objects, or changes in body movement direction or
heights, may involve a greater need for attention in order to control and accomplish the
intended task. When evaluating the performances of the balance tests, also measuring the
accuracy of the given additional task may produce more objective data.

Overall, the study results revealed that there was an adaptation in the motor control
of the different tasks, and this should be contemplated in active aging programs of physical
activity in order to maintain the effectiveness of the different perceptual-motor processes.
The promoting training incorporating neuroplasticity principles, must be considered so that
the performance capacity to perform dual tasks can be improved [25]. Using frequent and
varied repetitions of different specific exercises is necessary for improving or maintaining
performance [26,27].

5. Conclusions

The results from this study show that dual-tasking influences balance behavior in
healthy older adults. By increasing the task complexity with an additional cognitive task,
we change balance control. Healthy older adults are prone to focus on the challenging dual
motor task or dual motor task with cognitive demands and sacrifice balance performance
to some extent.

Further investigations should test the effects of dual task training protocols in older
adults’ balance and walking speed. The application of dual task training appears to be
promising to improve the use of these parameters. Furthermore, longitudinal studies
that assess the detraining effects are also needed. Therefore, we recommend that this
assessment should be carried out in future studies and highlight the need to compare older
populations with healthy young and adult subjects.
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Abstract: Ageism refers to stereotyping (how we think), prejudice (how we feel), and discrimination
(how we act) against people based on their age. It is a serious public health issue that can negatively
impact older people’s health and quality of life. The present protocol has several goals: (1) adapt
the Ambivalent Ageism Scale for the general Portuguese population and healthcare professionals;
(2) assess the factorial invariance of the questionnaire between general population vs. healthcare
professionals; (3) evaluate the level of ageism and its predictors in the general population and
evaluate the level of ageism and its predictors in healthcare professionals; (4) compare the levels
of ageism between groups and the invariance between groups regarding the explanatory model
of predictors of ageism. This quantitative, cross-sectional, descriptive, observational study will
be developed in partnership with several Healthcare Professional Boards/Associations, National
Geriatrics and Gerontology Associations, and the Universities of the Third Age Network Association.
The web-based survey will be conducted on a convenience sample recruited via various social
media and institutional channels. The survey consists of three questionnaires: (1) Demographic data;
(2) Ambivalent Ageism Scale; (3) Palmore-Neri and Cachioni questionnaire. The methodology of
this study will include translation, pilot testing, semantic adjustment, exploratory and confirmatory
factor analysis, and multigroup analysis of the Ambivalent Ageism Scale. Data will be treated using
International Business Machines Corporation (IBM®) Statistical Package for the Social Sciences (SPSS)
software and Analysis of Moment Structures (AMOS). Descriptive analysis will be conducted to
assess the level of ageism in the study sample. The ageism levels between the two groups will
be compared using the t-student test, and two Structural Equation Modeling will be developed to
evaluate the predictors of ageism. Assessing ageism is necessary to allow healthcare professionals
and policymakers to design and implement strategies to solve or reduce this issue. Findings from this
study will generate knowledge relevant to healthcare and medical courses along with anti-ageism
education for the Portuguese population.

Keywords: ageism; stereotyping; prejudice; discrimination; older adults; assessment; aging
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1. Introduction

The demographic aging of the population is one of humanity’s greatest triumphs
and challenges. By 2050 the number of people aged 60 or older is expected to rise from
962 million in 2017 to 2.1 billion in 2050 and 3.1 billion in 2100 [1].

In the European Union, Portugal has the fourth-highest percentage age of older
people [2]. In 2000, the Portuguese population aging index was 98.8%, having almost
doubled in 2018, to 157.7%, increasing the dependency index from 24% to 33.6% [3].

Aging becomes a problem when society is not prepared for its own aging, presenting
negative attitudes towards this stage of life [4].

Ageism, a term first coined by Robert Butler, refers to stereotyping (thoughts), prej-
udice (feelings), and discrimination (actions or behavior) against people by their age [5],
has been identified as a serious threat to active aging and a major public health issue [6].
Despite being described in the bibliography since the late 60s, it took more than 30 years for
ageism to be addressed within human rights instruments like the Madrid International Plan
of Action on Ageing [7]. It is a multidimensional concept that includes different dimensions
(cognitive, affective, and behavioral) operating at a micro-level (singular person), meso-
level (social networks), and macro-level (cultural or institutional) and can occur consciously
(explicitly) or unconsciously (implicitly) [4].

Ageism can have different targets, as it can be directed towards others or oneself [8]. In
addition, ageism can also affect people of different ages, but children, adolescents, and older
adults feel it more frequently. In our study, we intend to obtain data about the age-based
attitudes and discrimination affecting older adults, and therefore the term “ageism” used
here is applied for this context.

Definitions of ageism refer to older people, aging, and the aging process as being
seen in an undesirable fashion. Ageist attitudes are of great complexity as they fit the
paternalistic stereotype. Older adults are seen as warm but incompetent, ending in hostile
and benevolent forms of prejudice [9,10]. Because most people consider the manifestation
of protective behaviors and attitudes towards older adults positive, it is more challenging
to address the benevolent forms of ageism [9,10].

Numerous studies have verified that ageism negatively impacts older people in sev-
eral distinct dimensions such as memory and cognitive performance [11,12], health and
wellbeing [13], social isolation and loneliness [14], job performance [15], decreased quality
of life [13], and even their will-to-live [16]. These findings suggest that negative stereo-
types, prejudice, or discrimination against people by their age can become internalized
to such an extent that conscious or unconscious influence the person’s cognitive and/or
physical capacity.

While negative representations of older adults may lead to exclusion, hostile attitudes
and behaviors [8,9], and social exclusion [17], favorable depictions often provoke well-
intended benevolent behaviors, like providing unneeded support [18,19].

It is common to find ageism in many sectors of society, including those providing
health and social care. Considering healthcare systems, older adults represent a signifi-
cant group of users, and their care has a crucial impact on the overall financial costs [20].
However, these systems are designed considering the care needs of a younger population,
aiming to achieve a quick turnover and not prioritizing the complexity of older adults’
health and social concerns. Several studies involving healthcare professionals support
that ageism contributes to worse received care for older adults with poorer health out-
comes [21,22]. Conversely, healthcare professionals who have positive perceptions of older
adults are more prone to assess and manage their healthcare concerns and social needs [23].
Additionally, if we consider that health professionals broadly foster a paradigm shift to-
wards active aging, it becomes essential to assess the presence of ageism in this population
as ageism may be reflected in their clinical practice. Health professionals must take the lead
in promoting active aging and ensuring that their care practices enable and empower older
adults to remain as autonomous and independent as possible for as long as possible [24].
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Therefore, it is crucial to assess the presence of ageism and its predictors in the population,
with a special focus on healthcare professionals.

The research will have two phases. Phase 1 aims to evaluate ageism in Portuguese
healthcare professionals and identify its predictors. In Phase 2, we will expand the study to
a representative sample of the Portuguese population.

We chose the Ambivalent Ageism Scale to evaluate ageism because it is a useful tool
for researchers to measure attitudes toward older adults, allowing us to assess different
elements of ageist attitudes and benevolent and hostile ageism [9].

1.1. Research Questions

(a) What is the level of ageism in Portuguese healthcare professionals?
(b) What are the predictors of ageism in Portuguese healthcare professionals?
(c) What is the level of ageism in the Portuguese population?
(d) What are the predictors of ageism in the Portuguese population?

1.2. Objective

Given the research questions mentioned above, the study goals are: (a) adapt the
Ambivalent Ageism Scale for the general Portuguese population and for healthcare profes-
sionals; (b) assess the factorial invariance of the questionnaire between both groups (general
population vs. healthcare professionals); (c) evaluate the level of ageism and its predictors
in the general population; (d) evaluate the level of ageism and its predictors in healthcare
professionals; (e) compare the levels of ageism between groups and the invariance between
groups regarding the explanatory model of predictors of ageism.

2. Methods
2.1. Design

A quantitative, cross-sectional, descriptive, observational study conducted based on a
web-based survey.

2.2. Time Period

January 2022–June 2024 (Gantt Chart Figure 1).
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healthcare professionals; (e) compare the levels of ageism between groups and the 
invariance between groups regarding the explanatory model of predictors of ageism. 

2. Methods 
2.1. Design 

A quantitative, cross-sectional, descriptive, observational study conducted based on 
a web-based survey. 

2.2. Time Period 
January 2022–June 2024 (Gantt Chart Figure 1). 

 

Figure 1. Project schedule. 
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and institutional channels. 

2.3.1. Phase 1 
The study population consists of healthcare professionals (i.e., nurses, physiologists, 

physiotherapists, psychologists, speech therapists, occupational therapists, and doctors). 

Figure 1. Project schedule.

2.3. Population and Recruitment

We will use a convenience sampling to recruit participants via various social media
and institutional channels.

2.3.1. Phase 1

The study population consists of healthcare professionals (i.e., nurses, physiologists,
physiotherapists, psychologists, speech therapists, occupational therapists, and doctors).
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2.3.2. Phase 2

The study population consists of Portuguese citizens.

2.4. Inclusion Criteria
2.4.1. Phase 1

• Portuguese health care professional’s (i.e., Portuguese nurses, physiologists, physio-
therapists, psychologists, speech therapists, occupational therapists, doctors);

• Willingness to participate in the study.

2.4.2. Phase 2

• Portuguese population;
• People aged 18 years and above;
• Willingness to participate;
• Ability to understand, provide informed consent and comply with all the proceedings.

2.5. Exclusion Criteria

Target population under the age of 18, and an unwillingness/inability to understand,
provide informed consent, or comply with all the proceedings.

2.6. Sample Size Calculation

The total sample consists of 168 participants, which will be divided into 2 groups
(84 healthcare professionals and 84 participants from general population from Portugal).
The sample size was obtained based on a power calculation (5% level of significance)
indicating that a total sample size of 140 will have 95% power, for a small effect size
(0.25). Therefore, sample size was increased to 168 participants to accommodate a 20%
of exclusions.

2.7. Partner Institutions

In Phase 1, the study will be conducted in collaboration with the Board of Nurses,
Board of Physiotherapists, Board of Psychologists, Board of Medicine, and the Portuguese
Association of Exercise Physiologists.

These partners will use their database to forward an email (with a link to access the
survey), inviting their members/associates to participate in the study. At the same time,
we will create a campaign to publicize the study on different social media channels to
maximize the number of respondents.

In phase 2 the study will be conducted in collaboration with the National Associ-
ation of Social Gerontology, the Portuguese Society of Geriatrics and Gerontology, and
the Universities of the Third Age Network Association. In addition, we will start a cam-
paign to publicize the study on different social media channels to maximize the number
of respondents.

2.8. Data Collection

Data collection will be carried out through the application of the web-based survey
using Qualtrics. Participants will answer the survey. At the end of all the questionnaires,
participants can see the contact details of the researchers for any questions or comments, as
well as links to other organizations that provide information or intervention in the area of
ageism. The survey’s first page will clarify the objectives and procedures of the study and
the guarantee to ensure the confidentiality and anonymity of the data. Before completing
the survey, informed consent will be obtained from all study participants.

2.9. The Survey

Part 1—Demographic data: Multiple choice and quick answer questions are presented
to allow the sociodemographic characterization of the sample. Participants will report
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information such as gender, age, nationality, education, professional status, frequency, and
quality of intergenerational contact.

Part 2—Ambivalent Ageism Scale: To assess the presence of benevolent and hostile
ageism, we will use the Ambivalent Ageism Scale developed by Cary, Chasteen, and
Remedios [9]. Participants will report their agreement on a 7-point Likert-type scale with
13 statements regarding older adults. Nine of those items allow assessing the presence of
benevolent ageism, and the remaining four items the presence of hostile ageism (e.g., “It is
helpful to repeat things to old people because they rarely understand the first time.”, “It is
good to tell old people that they are too old to do certain things; otherwise they might get
their feelings hurt when they eventually fail.” or “Old people are a drain on the health care
system and the economy.”).

Part 3—Palmore-Neri and Cachioni questionnaire: To assess the level of knowledge
concerning aging, we will use the Palmore-Neri and Cachioni questionnaire [25]. The
questionnaire is an adaptation of the Palmore Aging Quiz, consisting of 25 items covering
general knowledge about aging and questions about older adults’ physical, psychological,
and social dimensions.

Ageism and level of knowledge are constructs that can be influenced by social de-
sirability. Therefore, to control for social desirability bias, we will include a short text
before the presentation of the questionnaires (based on the text from Goetzke, Nitzko, and
Spiller [26]). In addition, we will also apply the Balanced Inventory of Desirable Respond-
ing (BIDR) short scale (Winkler, Kroh, & Spiess [27]; adapted to English by Goetzke, Nitzko,
and Spiller [26]), as a complementary measure to control for social desirability bias.

2.10. Ambivalent Ageism Scale Translation and Cultural Validation

The Ambivalent Ageism Scale will be translated in accordance with World Health
Organization best practice guidelines [28].

The translation process will be performed through different stages, namely: forward
translation, an expert panel, back-translation, pre-testing, and cognitive interviewing. Our
team has already gained permission by email correspondence to use and translate the
Ambivalent Ageism Scale. Translation and cultural validation will take place between
May 2022 and September 2022.

2.10.1. Stage I—Forward Translation

The translation of the questionnaire from the original English version into the Por-
tuguese language will be accomplished by two independent bilingual translators. One
translator will be an expert on Ageism, providing a translation that more closely resem-
bles the original instrument. The other will be a naïve translator, who is unaware of the
questionnaire’s aim, producing another translation so that subtle variances in the original
questionnaire might be perceived. Any divergences in the translation will be debated
and resolved between the two translators or, if needed, a third unbiased translator fluent
in both languages. With the forward translation, we aim to translate the questionnaire
and determine its conceptual equivalence in Portuguese, reflecting the nuances of the
target language.

2.10.2. Stage II—Back-Translation

The back-translation will be performed independently from the forward translation
to ensure the accuracy of the translation. This stage will be done independently by two
further translators fluent in both Portuguese and English. Following the best practice
recommendation, these two translators will not have previous exposure to the original
questionnaire. As in the previous stage, any divergences in the translation will be debated
and resolved between the two translators or, if needed, a third unbiased translator. In this
stage, we aim to reveal any misunderstandings or unclear wording in the initial translation.
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2.10.3. Stage III—Questionnaire Pilot Test and Semantic Adjustment

The translated version will be applied to a small (34, 20%, from the total sample),
randomly selected sample of men and women to discuss the items’ understanding and
arrive at the final translation of the Portuguese version of the questionnaires Ambivalent
Ageism Scale. The Ambivalent Ageism Scale will be pilot tested through a think-aloud
protocol [29] as per the best practice recommendation. Participants will be asked to fill
out the questionnaire while verbalizing their thought processes. This process enables
researchers to gather information on how participants understood the questionnaire and
its instructions and allows the verification of the questionnaire comprehensibility for
Portuguese speakers.

Subsequently, researchers will apply the instruments to the general and healthcare
samples within the scope of the investigation protocol.

2.11. Data Analysis

Data will be treated using Statistical Package for the Social Sciences (SPSS) software
(International Business Machines Corporation (IBM) SPSS Statistics®, v.27.0, IBM® Corp,
Armonk, NY, USA) and Analysis of Moment Structures (AMOS®) (v.27.0, SPSS Inc., Chicago,
IL, USA). To assess the construct validity of the Ambivalent Ageism Scale, exploratory
factor analyses (EFA) will be performed. The principal components method will be used
for the extraction of common factors and the Varimax rotation for the factor rotation [30].
Confirmatory factor analyses will be performed using Structural Equation Modeling (SEM)
with Maximum Likelihood as estimator. Confirmatory factor analyses models will be
evaluated with chi-square, and an alpha level of 0.05 will be used to determine statistical
significance. Model fit will be assessed using the comparative fit index (CFI), the goodness
of fit index (GFI), and the root mean square error of approximation (RMSEA). Values
above 0.90 on the CFI and the GFI and below 0.05 on the root mean square error of
approximation are indicators of good model fit [31]. Model invariance between groups
(general population and healthcare professionals samples) regarding baseline model and
resulting models will be calculated using ∆CFI(≤ 0.01) [31]. After the final version of the
Ambivalent Ageism Scale is obtained, a descriptive analysis (i.e., mean, standard deviation,
minimum, maximum) of ageism will be conducted to assess the level of ageism in both
groups. The ageism levels between the two groups will be compared using the t-student
test. In order to evaluate the predictors of ageism, two versions of Structural Equation
Modeling will be developed, one for the general population sample and the other for
the healthcare professionals sample, with ageism as the dependent variable and with the
following variables as independent variables: level of knowledge concerning aging, gender,
age, nationality, education, professional status, frequency, and quality of intergenerational
contact. The same criteria mentioned above will be used to evaluate the model fit. The
invariance between the Structural Equation Modeling models of ageism predictors of the
general population and the healthcare professionals will be assessed through a multigroup
analysis. The same criteria for assessing model invariance mentioned above will be applied.

2.12. Ethics and Procedures

This research will be conducted in accordance with the Helsinki Declaration (as revised
in 2013) and will seek approval from the Egas Moniz Ethics Committee.

All the participants must complete an informed consent question embedded on the first
page of the questionnaire. It will state that participation is entirely voluntary. Participants
are also free to not reply to some questions, change or review their responses, or voluntarily
quit at any time. Consent will be obtained before proceeding to the next page if participants
answer “YES” to the form’s first question, agreeing to participate in the study. Participants
who answer “NO” to the informed consent question will be directed to the end of the survey.
Data will be conducted in compliance with ethical principles guaranteeing the participants’
anonymity. Therefore, no individual answers to the questionnaire will be accessible.
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2.13. Confidentiality and Data Retention

In this study, all data collected from participants will be strictly anonymous and
confidential. Researchers are not interested in individual responses. Only the project
managers will have access to all data. Essential documents will be archived in a way that
ensures that they are readily available, upon request, to the competent authorities. All
paper copies will be stored in a locked file. Data collected from the survey will be coded
and stored on a password-protected and backed-up computer drive. For five years, all data
will remain locked in a file cabinet at Egas Moniz University. The project managers will
destroy all data when this retention period is complete.

3. Discussion

This study represents a starting point to change the narrative around age and aging
among the Portuguese population. Up to now, there has been no significant study that
addresses ageism in Portugal. Ageism can harm members of society individually and
collectively, with negative consequences for their health and wellbeing, being responsible
for a heavy economic burden on society. For example, in the United States of America, age
stereotypes led to excess annual costs of US$63 billion for the eight most expensive health
conditions [32]. Ageist behaviors can be combatted. However, collective action is needed to
increase awareness and address this issue for this to happen. Increasing peoples’ awareness
of ageist behaviors is essential to decreasing ageism as a persistent social phenomenon.

There are several scales designed to measure hostile ageism, potentially making it
difficult for clinicians to decide which to choose for better practices. Notably, the Ambiva-
lent Ageism Scale is the first dedicated to measuring both hostile and benevolent ageism
since hostile and benevolent ageist attitudes exist and do not predict the same outcomes [9].
This scale had good test-retest reliability (r = 0.80) and good internal consistency (α = 0.91).
The internal consistency of the benevolent subscale was α = 0.89, for the hostile ageism
subscale α = 0.84 [9]. Besides being a useful tool for researchers to assess hostile and
benevolent ageism, respondents do not perceive their participation in the survey as difficult
or time-consuming when compared to the Ambivalent Ageism Scale (consisting of report
agreement with 13 statements) [9].

The data collected in this study may play a central role in raising awareness of ageism
among the Portuguese population, with a particular focus on healthcare professionals. After
its completion, it is expected that the team of researchers will work with key partners to
develop content related to ageism and share this content on various social media platforms
to raise awareness of this problem.

Assessing ageism is the first step that allows healthcare professionals and policymakers
to develop and implement strategies (e.g., education strategies) to solve this issue. Previous
studies investigated strategies to combat ageism. For example, research developed in
Canada addressed the effect of educational programs on nursing students’ knowledge and
ageist behaviors. Researchers concluded that education had a positive impact on the way
students view older adults [33].

Other studies also show that increased aging knowledge was significantly correlated
with reduced ageist behaviors [34–36]. Therefore, raising awareness about ageism followed
by increasing knowledge about aging should be the strategy to minimize the burden of
this public health problem. Furthermore, knowledge and skills can be transmitted by
developing educational activities enhancing understanding and empathy regarding aging.

In addition, previous studies have shown that a high level of encounters in the right
setting decreases ageism, so multidisciplinary intervention to promote intergenerational
contact should be promoted [37–39]. There is a clear need to increase aging knowledge
combined with open, natural, and mutual relationships that will enable the reduction of
negative attitudes towards aging.

This study protocol presents our aims, methodological approach, and plan to op-
erationalize the research. The findings are expected to have direct relevance to several

133



J. Pers. Med. 2022, 12, 354

healthcare and medical courses across Portugal, along with anti-ageism education for the
general public.

It is necessary to develop the capacity to challenge, rather than perpetuate, stereotypes,
prejudice, and discrimination against people by their age. Therefore, this study is of
vital importance.

This study has the advantage of contributing to a more complete representation of
ageism among the Portuguese population. Nevertheless, we emphasize that the study
has limitations. The first is the possibility that participants might deny or minimize their
ageist behaviors if they recognize them as incorrect or socially undesirable. Alternatively,
if participants perceive it to be socially desirable, they might overstate the frequency of
their behavior, increasing the frequency of the positive items. Second, by relying upon
recruiting participants via various social media, we may not generalize the survey result to
the population as a whole as there is the possibility of under-or over-representation.
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Abstract: The increasing incidence of chronic and dependence leads to the need for hospitalization
and adaptation in the process of returning home, as well as transition between care levels to ensure
continuity of care. The World Health Organization has been warning about this problem since 2016,
and consider reorganizing the care model as one of the solutions. The present study aimed to analyse
the nurses’ perspective on transitional care for dependent people with rehabilitation care needs after
hospital discharge. Methods: A focus group was developed with the participation of Rehabilitation
Nurses from the hospital and community context, and content analysis was defined a posteriori.
Results: From the content analysis emerged four related categories: promotion of continuity of care,
nurse of advanced practice as a care manager, capacitation of the person and caregiver, and promotion
of the care coordination. Conclusions: The present study allowed the strategies identification
that minimize fragmentation risk of care and promote the person participation in transitional care.
Ensuring transitional care is imperative to increase the quality of care, the satisfaction of professionals,
clients, and the development of a system of sustainable health.

Keywords: advanced nursing practice; rehabilitation nursing; transitional care; hospital discharge;
continuity of care

1. Introduction

The population aging associated with the increased prevalence of chronic diseases is
a current problem and to which health systems seek to adapt responses through the devel-
opment of strategies that provide better health outcomes and reduce the costs associated
with the sector.

According to the World Health Organization (WHO), health systems have the re-
sponsibility to improve the population health and protect them from the financial costs
associated with the disease situation, as well as to treat them with dignity. This would
be made possible through increasing the capacity and quality of care delivery, ensuring
coverage for the whole population, and ensuring that these services remain accessible to
all [1].

Continuity and coordination of care are broad, interconnected concepts that can even
overlap, and that contribute significantly to the way people experience their experiences
in the health sector [1–3]. According to the WHO, there are eight priority practices that
should be implemented at different levels of the health system and care, which ensure
their continuity: (1) continuity (in the relationship) with primary health care professionals;
(2) shared care and decision-making; (3) case management for people with complex needs;
(4) services defined or with a single access point; (5) transitional or intermediate care;
(6) integral service along the entire process; (7) technology to support continuity and
coordination; (8) building the working capacity [1].
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Transitional care refers to the care provision during the transition from hospital to
home, from home to hospital and from illness or injury to recovery and independence—
they can, in fact, involve the person’s reintegration into their employment and broader
social role, or support the transition to palliative and end-of-life care. This holistic and
biopsychosocial approach to transitional care should be culturally sensitive and involve
the family, caregivers, employer and local community [1].

Countries with a health system based on Primary Health Care have a population with
better health outcomes, lower rates of potentially avoidable hospitalizations, have lower
socio-economic inequalities in reported health status and unmet needs. These outcomes
are particularly relevant when interpreted in the face of an ageing population, and the
consequent profile of the elderly (mostly users of primary health care and with frequent
transition between levels of care): the integration and continuity of care are central and
should provide the person, depending on their individual situation, access to the type and
intensity of care they actually need, in the proper time and place [4,5].

The articulation between care levels requires a multi and interdisciplinary team that
ensures quality and safety, avoiding the decline of functionality in the post-discharge period
and unnecessary rehospitalisations due to foreseeable risks and complications. Ensuring
a safe transition from the hospital to the community is, for this reason, an appropriate
strategy to be followed by the different health services, by the potential in promoting
autonomy and independence for self-care [6–8]. Nevertheless, transition between care
levels often cannot be planned, which leads to consequences in the preparation of patients
and caretakers and contributes to hospital readmissions. The reasons for readmission vary,
but one of the most important components are assessment of community resources and
whether they can fit patients’ needs [7–9]. A French study estimated that, for patients
75 years old or older, hospital readmission rate within 30 days after discharge was 14%,
and according to the researchers one quarter of these events was preventable [7].

There are few studies on transitional care to support care continuity in the rehabilita-
tion context and they have not systematized professionals’ interventions, which impacts
the development of health policies oriented toward transitional rehabilitation care [9].

The present study aimed to analyse the nurses’ perspective on transitional care for
dependent people with rehabilitation care needs after hospital discharge.

2. Materials and Methods
2.1. Study Design

This was a qualitative, descriptive and exploratory study to answer the following
research question: “How rehabilitation nurses see the needs and organization of transitional
care?” The study protocol consisted of five phases: planning, preparation, moderation, data
analysis, and dissemination of results [10,11].

The focus group (FG) is a research method that aims to collect qualitative data from
a group of people (between 4 and 12 participants) through their interaction and discussion
on a topic presented by the researcher. The implementation of this method of data collection
allows a greater intervention of participants on topics defined in a script, which can be
carried out at different moments of the research process [10,11].

2.2. Participants

In the present study, the participants were defined as the following inclusion cri-
teria: rehabilitation nurses, with clinical experience in rehabilitation care of dependent
older persons’ with need of rehabilitation nursing care and with experience in transitional
care programmes.

Given the nature of transitional care that starts at the hospital and continues after
returning home, the option was to have 50% of participants with clinical practice in hospital
and 50% with clinical practice in home care, integrated into primary health care. In accor-
dance with the literature review that assume that transitional care and the management of
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the transition from hospital to home can happen in three stages: before the person leaves
the hospital, at hospital discharge, or within 48 h to 30 days after discharge [1–3,7,9].

The number of participants was established a priori according to the ideal number of
participants defined by the same authors, for online FG [10].

2.3. Data Collection

The literature review was crucial for structuring the interview script, which was
organized around the follow stimulus questions: What are the transitional care needs
presented by dependent older persons and their caregivers? What difficulties do they
experience in ensuring continuity of care between hospital and community? How do you
think transitional care can be planned to ensure continuity of rehabilitation care?

In the e-mail sent to nurses and at the beginning of the focus group, participants
were informed about the aim of the study, the estimated duration (90 min), avoiding
early dropouts at the start of the group discussions [11], and also about the presence and
identification of the moderator and co-moderator.

The role of the moderator was to support the group in exploring the topic, and
introducing new insights that may arise [11]. The stimulus questions and the work of the
moderator were previously reviewed by the team to ensure the necessary moderation skills,
group dynamics, and control of possible critical elements to ensure a successful FG. The
choice of a co-moderator was in line with the recommendations of the authors, and was
designed to increase the rigor of the process. His primary goal was to help the moderator
manage the recording equipment, be aware of the conditions and logistics of the physical
setting, respond to unexpected interruptions, and take notes on the group discussion [11].

Data collection was carried out online in February 2021, through the Zoom® plat-
form, with an approximate duration of 90 min. It was moderated by two impartial and
experienced researchers.

2.4. Data Analysis

The recording was watched twice before being transcribed by one of the researchers
present in the FGs so they could “visualize” what had occurred in the group.

After transcription, content analysis was performed according to Bardin [12], sup-
ported by webQDA software®.

It was conducted through the construction of categories of analysis a posteriori valuing
and interpreting the information shared by the participants. Coding was carried out by the
researcher who transcribed the recordings of the FGs, and then validated by the research
team. Representativeness, comprehensiveness, homogeneity, and relevance were ensured
when the categories were defined. A code was assigned to each participant (P1, 2, 3 . . . ).

The research phases were rigorously conducted and validated by the entire team
so that the results accurately represented the participants’ experiences. After coding the
findings, they were returned to the participants for their validation, ensuring the credibility
of the study.

Confirmability was guaranteed by the communication that took place during the
coding process, by the literature, among the team, and by an expert who evaluated the
codes that emerged from the findings.

Transferability was demonstrated by the depth of the analysis, the methodological
description, and presentation of the results, which increase the likelihood of the findings
being significant in other similar contexts.

2.5. Ethical Considerations

Ethical approval was obtained from the Ethics Committee of the hospital Vila Franca
de Xira—Portugal (Protocol number—HVFX2020).

Anonymity and confidentiality were ensured and the data were encoded, without
identification of the source. During the development of the research work, there was no
provision for damage to the study participants or costs arising from their participation.
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3. Results

Through the defined criteria, the study was developed through the participation of
six rehabilitation nurses, aged between 40 and 53 years (representing an average age of
46.5 years), being mostly female (83.3%). All participants had a professional experience
of more than 10 years, three of the participants performed functions in the hospital unit,
and three in Community Care units integrated in the geographical area covered by the
hospital unit.

From the content analysis emerged four categories and sixteen subcategories (pre-
sented in Table 1), being: promotion of continuity of care (with 93 units of registration),
nurse of advanced practice as care manager (with 41 units of registration), capacitation of
the person and caregiver (with 34 units of registration), and promotion of the coordination
of care (with 96 units) (Table 1).

Table 1. Corpus of the content analysis from the focus group, Lisbon, 2021.

Category Subcategory Registration Units

Promoting continuity
of care

Continuity of care 38
Access difficulties 13
Difficulties in articulation 31
Health–disease transition 2
Transition to the role of caregiver 9

Subtotal: 93

Advanced practice
nurse as care manager

Gains with structured project—Person 22
Gains with structured design—Family 4
Gains with structured design—Professionals 15

Subtotal: 41

Training of the person
and caregiver

Information 6
Rehabilitation nurse intervention—Person 16
Rehabilitation nurse intervention—Family 11
Rehabilitation nurse intervention—Home 1

Subtotal: 34

Promoting care
coordination

Gains with transitional care 5
Needs felt by professionals 59
Difficulties experienced by professionals 30
Rehabilitation nurse intervention—Team 2

Subtotal: 96

TOTAL: 264

3.1. Promoting Continuity of Care

The promotion of continuity of care should include actions aimed, overall, at im-
proving the health care provided and satisfaction of the person/family, minimizing the
fragmentation of care, avoiding readmissions and consequently contributing to a more
sustainable health system. In this context, rehabilitation nurses feel that all people would
benefit from rehabilitation care, including dependents with reduced recovery potential and
who would benefit from passive mobilizations for their comfort and safety. The participants
recognize that the rehabilitation nurse will permanently be an added value in the continuity
of care process, namely in the continuity of information.

“ . . . even in a completely dependent person who has come to the Emergency by extreme
weight loss, by poor general condition, by the appearance [of] pressure zones, he may even
be very dependent on his Barthel scale, but maybe if it is in a situation like the one I am
describing, it makes perfect sense to be a rehabilitation nurse to go to the house” (P5);

“A user with multiple goings to the Emergency Service, with an identified caregiver, is
necessary a person with quality, sufficient qualification to intervene in the process of
management of those care that is being implemented, because if the person is going several
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times to the Emergency Service, there is a plan that has to be stipulated and corrected
what is being done wrong. In my opinion it is a Rehabilitation Nurse who has human,
technical capacity, whatever it is to define and to see what is badly stratified there at that
moment, in the patient itself ” (P6);

“It would have to be the assessment that is made at the patient’s admission, the evaluation
made at the time of discharge, the gains acquired during hospitalization, or not, and the
plan, what was the plan that was instituted that patient, the identification, who was the
caregiver identified and who was made the teachings, or not, could have been only the
user” (P5).

The intervention of the rehabilitation nurse, for the participants, is simultaneously
relevant in facilitating the transition process of health disease and, simultaneously, in the
transition to the role of caregiver. If, on the one hand, there is a need to readapt the person
to the health event and his/her disability, on the other hand, the family often sees moments
of tension and anxiety associated with the moment of transition:

“ . . . having to start a life over with the problem you have at that moment, don’t you?
And with the difficulties they will encounter” (P3);

“What I believe is that, usually these are older people who have a partner, or a partner, also
the same age and that instead of coming an old man or the old woman, comes a child or
daughter-in-law, because only they can move, and it is about those who do the teachings,
they are the ones who are really targeted in care, obviously a user when he returns to the
home, who is there is the husband or wife who is the same age” (P4).

Nevertheless, they reveal the existence of difficulty in accessing care (UR = 13) during
the transition, associated with difficulty in articulation (UR = 31).

“ . . . we had no information about what had happened, whether or not they had been
in the hospital, and what the diagnosis was, and how quickly we had to make a home
visit” (P1);

“And you have no information, in hospital terms, that that user is already followed by us,
that caregiver has been followed by us for a long time.” (P1);

“ . . . he comes to a place and we start from scratch, we start asking the same questions
and teaching the same things, and in a way maybe different. It doesn’t make any sense,
does it?” (P5).

The participants recognize difficulty in access and articulation, arguing that the reha-
bilitation nurse should take the lead in the organizational process of continuity care even if
it lacks homogeneity of procedures. Through the focus group, it was possible to interpret
the understanding about the health–disease transition process, the need to adapt to the
present; however, the participants did not contemplate the integration of their desires and
objectives in the rehabilitation process.

3.2. Advanced Practice Nurse as Care Manager

The category of advanced practice nurse as care manager (UR = 41) emerged from
the subcategories related to the gains associated with the implementation of structured
projects. Advanced nursing, and specifically advanced practice nurses, have been increas-
ingly explored topics in research, namely in the contribution of these professionals with
a characteristic profile, specialized knowledge, complex decision-making skills, skills and
competencies for practice, whose characteristics must adapt to the context in which it
is inserted.

Rehabilitation Nurses recognize gains associated with the person under going for care:

“From the safe transition, when we go, most of them already come in a much better
process in terms of autonomy.” (P1);

“And this transition is seen, and is mirrored in gains in the health of users, of patients
who go to the emergency department, particularly those chronic users in which they
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had a certain number of already high emergency episodes, and that the community is
absorbing them after our referral and are doing an excellent job with them.” (P6);

At the same time, gains associated with the family are identified by the participants:

“It is an added value too, just to complement a little, families verbalize” (P2);

“ . . . caregiver’s anxiety” (P1);

“ . . . even for family members themselves, it holds family members accountable and you
help us in a completely different way from what you have done until then” (P6).

They also recognize gains associated with professionals:

“ . . . also when we enter their house . . . gives another chega, another lens, so to speak,
because it remains a conductive wire” (P2);

“ . . . success is of articulation between all and has resulted very well” (P1).

From the content analysis of this category, it is possible to conclude that rehabilitation
nurses share a vision about their advanced and specialized practice, namely their contribu-
tion to improving the quality and access to care, resulting in benefits for the person in care,
the family, and the professionals involved.

As already mentioned above, despite the recognition of professionals regarding the
integration and coordination of care, the bibliographic sample analyzed in the integrative
review of the literature demonstrates that the experience of the person himself translates
into a non-inclusive role both in decision-making and in hospital discharge planning,
associating the experience of the family that mentions distancing from professionals during
hospitalization with consequent lower confidence in the rehabilitation process.

3.3. Training of the Person and Caregiver

In a similar perspective, the category of training of the person and caregiver emerges
(UR = 34). In this context, and according to the specific competencies of rehabilitation
nurses, it is extremely important to have early intervention by the rehabilitation nurse in
the preparation of discharge, with the training of the dependent person promoting their
functional readaptation and also intervening with their caregiver.

In the first instance, rehabilitation nurses approach the transmission of information to
the person and caregiver, emphasizing the same importance of the training and learning
process and its transversal language, both in the hospital context and in a home context:

“Despite believing that all the teachings that are done inhospital are certainly very well
accomplished, but our reality when we arrive on the first day to the family, they do not
know anything and are completely lost” (P3);

“In fact when the colleagues in the community come and approach this person, they
already know what we have done and can have a thread here to continue working on that
person and have positive results” (P6).

With regard to the intervention of the rehabilitation nurse in the person in the com-
munity after hospital discharge, this begins after referral still in the hospital context (via
email or telephone) in order to continue the care plan already established, reinforcing some
information that is considered fundamental.

“Whenever a user comes . . . and that in the discharge letter or in the email is already
referred to rehabilitation nurse, we try to always be [the Rehabilitation Nurse] to make
the first evaluation” (P3);

“ . . . dependence on self-care, dependence on mobilization, the risk of pressure ulcer, the
risk of fall, the need for respiratory rehabilitation, are all criteria that we all have to speak
the same language, we hospital for community and vice versa, right? And vice versa,
if this happens, if it already comes with this identification and with this reference, the
identification of these needs of the person.” (P5).
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With regard to the family, which assumes the informal caregiver role, it emerges as
a partner in rehabilitation nursing care in the home context, also lacking interventions by
the rehabilitation nurse.

“ . . . it is up to the Rehabilitation Nurse to evaluate the situation and then, from there, to
be able to establish a plan together with the caregiver in a way that brings benefits to this
patient” (P6);

“After this identification of the caregiver, it will have to be taught, instructed and trained
in the needs that have been identified to optimize the potential of that person, both the
person and the caregiver” (P5);

It is also stressed by one of the participants the possible need for intervention in the housing
context so that transitional care can be guaranteed, namely:

“The evaluation of architectural barriers, here already by the colleague who is in the
community, can also be something that is important for this continuity for the commu-
nity” (P5).

The susceptibility and vulnerabilities of the person and family in a transitional sit-
uation are a life-cycle phenomena influenced by several factors and variables, and that
can ensure adherence to the rehabilitation program. The rehabilitation nurse assumes
a fundamental role in the training of the person and caregiver, in an individualized and
objective intervention, mobilizing instruments that allow identifying results and translating
health gains.

3.4. Promoting Care Coordination

The category that presents the greatest expressiveness in content analysis is the Pro-
motion of care coordination, with 96 registration units.

Care coordination should involve integrating interventions between care levels, in line
with tools aimed at optimising care planning, including the transmission of information
and monitoring of information and the current care plan.

Through content analysis, it is possible to observe that rehabilitation nurses value the
optimization of care delivery in order to maximize the quality of care provided, believing
that the moments of recourse to health services can still be experienced in a more pleasant
way, reducing the rehospitalizations and minimizing the tension currently experienced.

The gains from transitional care are therefore clear for rehabilitation nurses:

“ . . . by creating the basic conditions, fighting hard for this, we would be able to ensure
that the safe transition had a key role in patient care. To any of them.” (P6);

“If this were the case, we would certainly avoid many readmissions” (P4).

Nevertheless, the participants express their intention to intervene with the teams to
ensure the coordination of care and knowledge of the reality of the care of each context,
thus assuming a leadership role.

“ . . . we should all get a view of what this is about, and you what’s [d]here, it’s more of
an approximation. We had already talked here a few years ago about regular meetings,
formal meetings.” (P4);

On the other hand, rehabilitation nurses identify difficulties and needs in the imple-
mentation of their rehabilitation programs. It is reported by several participants that there
is an increasing identification of people with oncological, palliative, or mental pathology
who need the intervention of the rehabilitation nurse, and that it is difficult to respond to
these requests concomitantly by the asymmetry of available resources.

“In n functions, ready . . . Wherever it is, it has n functions, and it goes there a arrive,
here and there, to try to safeguard everything, but it is not enough.” (P4);

“And we have no possibility of allocating resources, we have no means to deal with
solicitudes” (P2);
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“Nothing, nothing, on the contrary, we have to adjust when they should be themselves
[computer applications] responding to our needs.” (P4).

They also state that it is not possible for them to provide exclusively specialized care in
rehabilitation, accumulating interventions that could be developed by general care nurses,
but there is, on the part of the context, the need to monetize home visits.

“In the ideal world there were enough nurses to be able to mobilize. So, they would have
to have very defined functions within multidisciplinary teams and work with the social
worker, with nutritionist, with the psychologist, with the . . . I don’t know, with the
physiatra, to make a reference to the Network [National Care Network]” (P5).

Although the benefits of transitional care and the evidence of the role of leader of these
professionals in the projects are clear to the participants, they are referred to as an opportu-
nity to improve the development of guidelines for referencing the person to the community,
communication between professionals (method and language) and peer training, ensuring,
for example, the identification of the need for visit by the rehabilitation nurse, or even in
the continuity of teaching and training programs with the person and family.

Compared to the results obtained through the analysis of the bibliographic sample,
health professionals, despite recognizing the success of transitional care dependent on
the reintegration of care fragments, did not identify their opportunities for improvement
explicitly, highlighting exclusively the barriers to integration and coordination of care
(e.g., the lack of time available from the team for this investment).

4. Discussion

The results obtained allow us to affirm that, although there is a transition between
levels of care, transitional rehabilitation care does not always exist. This results in an in-
creased risk of fragmented care and the absence of continuity of care increases the risk of
adverse events and complications in the period after discharge, contributing to hospital
readmissions, loss of quality of life and increased co-morbidity. It is clear, for this reason,
the need for transitional care that provides a positive impact in promoting independence
for self-care and functionality to avoid complications after hospital discharge, which is
corroborated by the results of the focus group [13].

Published studies state that, in the process of transition of care, the person identifies
as fundamental the recovery of their autonomy, learning about self-care, the relationship
with caregivers and professionals and the involvement in the transition of care (and their
planning). From the experience of this transition emerge six indicative themes, namely: the
need of the person himself to become independent, to learn about self-care, the relationship
of support with caregivers, the relationship with professionals, the search for information,
and the discussion and negotiation of the transitional care plan [14].

The rehabilitation nurses included in the focus group recognize that knowing the
reality of the care of each context would be a facilitating aspect for the preparation of the
return to home.

Despite being one of the priority practices defined by the WHO since 2018, studies
on the effectiveness of transitional care programs report inconsistent results, partly as
a result of differences in the service of each country and in the characteristics of the world
population. Nevertheless, few studies have evaluated the factors that affect the success of
the implementation of transitional care, and in existing studies may have inflated the careful
selection of people who could benefit from this type of care and reduce their efficiency and
effectiveness of care [1].

Continuity and coordination of care have an extraordinary impact when interventions
are an integral part of a comprehensive care model, defining primary care as a focus.
The evidence suggests that the effective management of the hospital–home transition, in
addition to other benefits, speeds up the functional recovery of the person, estimated in
functional gains greater than or equal to 35% [1,15,16].
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The moment of hospital discharge and return home is also a challenge for the family,
as it will be the moment when self-care management will be their responsibility, in need
of numerous adaptations to what they were assisting in the hospital context. Hospital
discharge planning is therefore one of the strategies for action to optimize this transition,
maximize adaptation and reduce the risk of hospital readmissions.

The focus group participants recognize this need and identify gains for the family
by participating with the interventions of the rehabilitation nurse in terms of transitional
care, reinforcing the idea that, for the transition of care to be successful, it is necessary
to plan, prepare, education for the health of the individual and his/her family from the
moment of his/her hospitalization [17,18]. However, the changes are not always addressed
by health professionals with due relevance, which thus provides a fragmentation of care
after discharge. Often, the guidelines for discharge are carried out in an automated and
hasty manner, only provided at the time of discharge, without considering the conditions
and needs of each client and his family. Even when discharge is properly prepared and the
user and family feel confident, they can return home and still experience difficulties and
uncertainties regarding their treatment and recovery [17].

Another theme that finds convergent points in scientific production and the focus
group is the role of health professionals, over whom the challenge of interaction, coordina-
tion, and integration between caregivers at different levels of care, ensuring the planning of
discharge and a subsequent safe follow-up, with the involvement of the person and his
caregiver, prevails, at all stages of transitional care. The coordination of care should involve
the integration of interventions and levels of care (vertical and horizontal integration),
using specific mechanisms and instruments for care planning, including the transmission
of information, monitoring of needs and therapeutic plans, with the aim of optimising the
provision of continuous and comprehensive care, in due place and time [19].

Through the data obtained through the realization of the focus group, rehabilitation
nurses condensed their intentions in the development of guidelines for referencing the
person to the community, in the standardization of communication between professionals
(method and language) and peer formation. They also mention, as a proposal, to improve
the standardization of it systems so that it is possible not only to share information, as well
as to monitor developments in the care process according to the same health indicators.

Health care needs have evolved and, as such, specialized nursing care, and specifically
advanced practice nurses have emerged as an attempt to adapt responses to these needs.
A nurse with advanced training is a duly accredited nurse who has acquired specialized
knowledge, has a high decision-making capacity and clinical skills for advanced prac-
tice [20], as well as for the evaluation and management of care for chronically ill patients,
for example after hospital discharge [21].

The qualified performance of nurses is recognized as fundamental for the realization
of safe transitions, as well as contributing to the visibility and valorisation of nursing
intervention. However, the nurses that participated on the FG state that it is not possible for
them to provide exclusively specialized care in rehabilitation, accumulating interventions
that could be developed by general care nurses.

Professionals also identifies other barriers to the integration and coordination of care
and family involvement, such as the lack of team time for this investment, the complexity of
the person’s health and their post-discharge care. Some studies also highlight the difficulties
of communication and articulation between levels of care as an impediment to an integrated
response to the needs of the population with complex health–disease problems [7,9,13,22].

There are some tools and interventions for transitional care, which enhance the par-
ticipation of the person in his/her discharge planning and rehabilitation, namely: family
meetings; preparation of discharge planning; existence of checklist respecting the needs
of care identified by the person and caregiver, available community resources, the need
for support products, among others; definition of a health education program; and home
visits that may include the decision-making process of the person, involving the family and
caregivers, facilitating participation in their daily life [23].
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Participants advocate the need of strategies and health policies to increase the coordi-
nation and vertical integration of community and hospital care. This continues to prove
to be a persistent challenge with repercussions already demonstrated in the tendency to
reduce hospitalization time, home follow-up and, consequently, in reducing the rate of
occupancy of hospital beds. Ensuring this coordination between levels of care, considering
the risks at different stages of the cycle, and ensuring transitional care is imperative for the
development of a more sustainable health system [24,25].

In other countries, the scientific evidence is clear with regard to successful interven-
tions and implementation strategies for the transition of care, namely the integration of
people with change of functionality in policy processes with a view to improving the
responsiveness, efficiency and effectiveness, and sustainability of programs, strengthening
self-determination and user satisfaction; the collection of statistical data on the development
of health information systems, with the aim of supporting a political impulse, decision-
making in policy reformulation and equitable allocation of resources; cross-sectorial coor-
dination in the provision of rehabilitation care; and the establishment of a rehabilitation
program aligned with pre-existing health programs, supporting its sustainability. It is
emphasized as an action strategy, specifically, the development of a community-focused
care program (primary health care), promoting home visits after clinical discharge, and the
designation of a nurse case manager as the process leader [26,27].

The management and leadership of transitional care programs should undoubtedly
be attributed to nurses of advanced nursing practice. The advanced practice nurse is often
seen as the clinical specialist, with functions that include understanding and influence on
management issues, policy development and clinical leadership. Although the core of
the practice is based on advanced technologies, education and knowledge, being flexible
according to the reality of each country, the distinction between advanced and generalist
nursing practice is clear. Still, the nature of advanced nursing practice concerns a des-
ignated function focused on care delivery in the field of prevention and cure, including
rehabilitation care and chronic disease management [20].

The leadership of transitional care programmes includes the perception of the reha-
bilitation nurses who constituted the focus group, who recognise their contribution to
improving the quality and access to care [28], and in the gains associated with the person,
family and professionals involved in the projects already implemented, namely autonomy
at the time of return home, the reduction of the use of the emergency service, the mini-
mization of the caregiver’s anxiety, and the articulation between rehabilitation nurses. In
short, it is important to emphasize that, although it is imperative to monitor health policies
in relation to the care needs of the Portuguese population, there will be no exclusive or
unique approach that solves the necessary reform of health systems. In this sense, it is
suggested that the general recommendations of the world organizations can be followed,
flexibly adopting the practices that can increase the effectiveness of health spending and
the efficiency of health systems, adapting to the socio-geopolitical context in which we
are integrated.

The limitations of the present study are mainly due to the method itself. For the focus
group method, the limitations also stem from the selection of the method, highlighting
a small representative sample and limited to a geographical area.

It should be noted that no Portuguese studies on the theme under study have been
identified, leading us to believe that the contribution of this study may foster interest in the
area of study and development of further studies.

5. Conclusions

The present study allowed the identification of strategies that minimize fragmentation
risk of care and promote the participation of the person in transitional care. Ensuring
transitional care is imperative to increase the quality of care, the satisfaction of professionals,
clients, and the development of a system of sustainable health.
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At a macro level, even though the health system has tried to keep up with the evolution
of the needs of the Portuguese population, there are still inefficiencies and gaps in the
transition of care, often associated with communication, articulation and access to care,
harming the general objective of a health system, promoting health care of higher quality,
with better health outcomes and associated with a lower cost.

Nevertheless, the lack of formalization of the care transition process is a reality, lacking
explicit national policies. The coordination and integration of community care with hospital
care is a persistent challenge, demonstrating a tendency to reduce hospitalization time,
home follow-up and, consequently, the rate of occupancy of hospital beds. Training,
monitoring and coordination between levels of care needs to be ensured.

It is concluded that ensuring transitional care is imperative for the development of
a sustainable health system, increasing the quality of care and the satisfaction of profession-
als and clients.
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Abstract: Health promotion and disease prevention are closely linked to health literacy. Therefore,
intervention to increase individuals’ knowledge is essential if action is to be taken to promote a
healthy lifestyle with support from health professionals for decision making on choices leading to
behavioral change. Taking into account the growing aging population, nurses and nursing students
have to develop interventions to promote health and prevent disease in these people, in order to
keep them healthy and with quality of life. This study aims to understand how nursing students’
experiences in a clinical teaching context contributed to the development of their competencies in the
promotion of health and prevention of disease in the elderly. Method: Qualitative, exploratory, and
descriptive study carried out with ten students about to finish a graduate nursing course in a higher
education institution in the South of Portugal. This study was carried out through narratives, one of
the most common data collection procedures in social and health investigations. The content analysis
technique, more specifically the thematic categorical analysis, was used for data analysis. The study
received authorization from the Ethics Committee of the institution where it took place. Results:
Three categories were found: “Strategies to promote health and prevent disease in the elderly”,
“Health improvements from the implementation of the strategies to promote health and prevent
disease in the elderly”, and “The impact your participation in these strategies to promote health and
prevent disease in the elderly had on your formative process”. Conclusion: The students developed
competencies during their clinical teaching experiences through the implementation of strategies of
health promotion and disease prevention adapted to/focused on the needs of the elderly.

Keywords: aged; disease prevention; health promotion; nursing education; nursing students

1. Introduction

Portugal has one of the oldest populations in the world. Nonetheless, projections
show that the Portuguese population may go from 2.1 million elders in 2015 to 2.8 million
people in 2080, and the aging index may duplicate, from 147 to 317 elderly people per
100 young people [1]. Demographic aging has been a target of study for authors and
students from many fields of knowledge, and it is not uncommon to hear about the
“problem of demographic aging” [2]. The aging of the Portuguese population and the
increase in mean life expectation suggests that there are improvements in mortality rates in
adults and elderlies [1,3]. Therefore, this is not a problem per se but also an advantage, as
it mostly reflects improvements in the living conditions and health policies of the so-called
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developed societies. However, it is undeniable that due to the aging process, i.e., biological
aging, gradual changes occur in the human organism’s ability to adapt. As a result, people
become increasingly likely to acquire acute and chronic diseases and disabilities, with
repercussions on their quality of life. This context is coupled with the emergence of new
needs that force us to characterize the phenomenon and rethink the roles and rights of the
elder. The aging of society is unavoidable, but as it advances, dependence, vulnerability,
and weakness also grow [4,5]. These conditions are concerning, and we must carry out
interventions in regard to them.

Although the mean life expectancy in Portugal is higher than the mean of the other
Organization for Economic Co-operation and Development (OECD) countries [6], the index
“number of healthy years of life after 65 years old” is one of the lowest recorded ones.
Despite living longer, we live with more comorbidities during our last years of life, which
include diabetes, cardiovascular diseases, respiratory diseases, obesity, and cancer [6]. This
is why health promotion and disease prevention in the elderly should be promoted to
foment and maximize healthy, active, and successful aging [7].

Health promotion and disease prevention are intimately tied with knowledge and,
therefore, with health literacy, among other variables. Health promotion treats individuals
as active agents, with the power and capacity to control and make decisions about their own
health [8]. Therefore, increasing the knowledge of individuals is essential for more assertive
and health-promoting measures to be taken. Generally, health education is the chief strategy
to train people, groups, or communities. According to studies about this topic, factors that
influence an individual’s health literacy are static, but knowledge is dynamic. Therefore,
knowledge is a modifiable construct that can be changed by interventions appropriate
to health literacy [9]. Hence, education in health intends to increase the knowledge of
individuals, providing them with tools that allow them to learn better, increasing their
knowledge, and developing competencies that favor their own health and that of the
community around them [10].

In the scope of their clinical classes, students of the graduate nursing course “learn,
within a team which has direct contact with an individual and/or collectivity that may
be in a good state of health or ill, to plan, provide, and evaluate the global nursing care
required, based on the knowledge and competences acquired” (Norm 2005/36/CE from
the European Parliament and from the Council, 7 September 2005, No. 5, article 3◦) [11].
Clinical classes are articulated with the other disciplines as it mobilizes knowledge and
abilities, consolidating and complementing what was learned—in particular, what was
seen in previous clinical teaching classes—to achieve improved health results, ensuring that
the learning processes are increasingly complex. The clinical classes in Community Health
Nursing of the nursing graduation course at the Instituto Politécnico de Beja (IPBeja), in
particular, aim to develop competencies that allow the student to provide nursing care to
individuals, including their family and community, leading them to become increasingly
thoughtful citizens that can bring improvements in health. The clinical classes take place in
Primary Health Care Units, preferably at the family healthcare unit, where students are
integrated into the activities of the team/unit, recognizing needs and providing care to
persons, their families, and to the community, in the scope of the Primary Health Care.
Students also develop, in groups, a community intervention project, using the health-
planning methodology to deal with the needs of the unit/community where they carry out
their clinical classes [12].

We believe that the results of this study, involving students who had the opportunity
to live rich and diversified experiences in clinical settings of community health care delivery
and focused on health promotion and disease prevention in the elderly, may be an important
contribution to reflection and analysis on health promotion and disease prevention practices
in the elderly from the perspective of nursing students in learning environments.

As a result, this study included students who had full and diverse experiences, in a
clinical context, of providing health to a community, focusing on the promotion of health
and prevention of disease in the elderly. This study aims to understand how nursing
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students’ experiences in a clinical teaching context contributed to the development of their
competencies in the promotion of health and prevention of disease in the elderly. We
believe that the results of this study may be an important contribution to the reflection
on this issue and the relevance of learning experiences in clinical settings, aiming at the
development of health promotion and disease prevention skills in older people.

2. Background

The growing number of community-dwelling elderly and the increased risks of ad-
verse health events that accompany aging call for health promotion interventions [13].

The maintenance of the elderly in their social context fits in with the strategies for an
active, participatory, healthy aging and is an illustration of true centered care with a holistic
and integrative vision, emphasizing self-determination and valorization of individual
characteristics, expectations, and potentialities and assigning them an active role as decision-
makers as agents of their own lives [8,14–17]. For this to happen, health promotion and
disease prevention in this population should involve the adoption of healthy lifestyles and
the inclusion of strategies promoting health literacy [9,10], contributing to their learning and
development of skills that promote their health. The strengthening of elderly knowledge is
primordial for taking more assertive and healthier measures and options. Health Education
is the “mother strategy” for the empowerment of people, groups, or communities [8].

This preventive approach is a strategy at the primary health care level and requires
significant community participation, with the involvement of multiple partners through
mechanisms to improve people’s literacy level and the creation of environments conducive
to promoting and protecting elderly health [7–9,13–17].

Although health promotion is seen as a major activity of health professionals, it
should include the coordination between health institutions and community partners
through programs conducive to healthy and successful aging promoting social interaction
and mental health, promotion of physical activity, promotion of healthy eating habits,
prevention and self-monitoring of chronic diseases, promotion of a medication regimen
adjusted to the needs, promotion of safety measures [18], and accident prevention [19].

The provision of proximity health care in the social context where the elderly lives
should be a response that promotes healthy, active, and successful aging, with the quality
of life that it implies [18]. The principle of aging in place advocates that the elderly should
remain in their own place, in their own homes, and in the social context that contributes
to their autonomy, according to their preferences [8]. The difficulties and limitations that
arise with the advancing age can be minimized with social and health responses, which
are compatible with policies for caring elderly at home and are promoters of active and
successful aging [8,14,15].

When addressing the subject of training or education aimed preferably at the elderly,
we inevitably talk about gerontagogy, an expression advocated by Lemieux in 1997, which
in general terms is defined as an interdisciplinary educational discipline that has as its object
the study of the elderly in an educational situation [20]. This hybrid scope that combines
two specialties, i.e., pedagogy and gerontology, is a category that bets on the renewal of
the ways of thinking about education and aging [8]. Gerontagogy constitutes, above all, a
paradigm, a concrete way of betting on the education of elderlies with dependencies or
not [20].

In their role as “educators” of this population, nurses should always bear in mind that
this is a special pedagogy because it is addressed to a population with specific character-
istics, but they should also rethink and adjust the teaching methods, which should be as
participatory as possible, with the elderly playing an active and leading role [8,13–16]. We
agree that in parallel with the increase in the aging population and a change in the disease
spectrum, the nurse’s role is shifting from the traditionally following physicians’ orders
to a more expanded role with responsibility for preventive care [8]. Nurses also pay more
attention to health promotion advice, lifestyle counseling, educational programs, and the
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provision of early interventions to prevent exacerbation or complications for persons living
with diseases [8–11,13].

These actions should be appropriate to the needs of the elderly and are justified
taking into account the existence of risk factors. They should contribute to their ability to
manage their lives with functional independence and have an optimistic perception of life
associated with their participation in social and leisure activities [8–10,16]. Health gain’s
studies resulting from the implementation of health promotion programs highlight the
increase in functional capacity, quality of life, and social participation, the improvement in
knowledge and awareness about lifestyles and their impact on elderly health, the gains
in terms of mental health, and the decrease in the number of medical consultations and
hospitalizations [14,15,18].

In view of the above, and with this perspective that the promotion of active aging, pre-
serving the elderly’s abilities, is one of the aims of the intervention of health professionals,
particularly nurses [13–15], it is important that nursing students acquire not only knowl-
edge about health literacy [9,10], health education techniques, and behavioral change but
also develop skills to facilitate elderly’s access to health information and support decision
making, thus achieving better health outcomes [8,16].

3. Materials and Methods

This study was qualitative, exploratory, and descriptive, focused on the relevance of
the care provided by the nurse and aiming to promote health and prevent disease in the
elderly, from the perspective of nursing students going through the learning process.

The participants are in the last period of the nursing graduation course of a public
higher education institution in the South of Portugal. They successfully finished the
discipline Nursing Clinical Classes in Community Health. The sample was intentional
(non-probabilistic), selected by the investigators. It involved students with rich and diverse
experiences in a clinical context of the provision of health care to the community, focusing
on the promotion of health and the prevention of disease in the elderly. Inclusion criteria
adopted were as follows: being a student in the 4th year of the nursing graduation course
of a public higher education institution in the South of Portugal, having been approved
in the discipline Nursing Clinical Classes in Community Health, having been involved in
practices of health promotion and disease prevention in the elderly, and being willing to
participate in the study. There were no exclusion criteria.

Data were collected using narratives since in social and health investigations, this is
one of the most used procedures to gather information on the meaning of experiences [21]
of students in clinical contexts in regard to the provision of nursing care to the elderly
and their families. A script to guide the narratives was created and submitted to the
judges to guarantee the content validity of the instrument. The main concern of this project
was to guarantee that the guiding questions of the narrative were in accordance with
the objectives defined and allowed for a reorganization of the experiences of care to the
elderly in a coherent and significant way, giving meaning to the experience and enabling its
(re)construction as a process integrated into the context of clinical practice [21]. The script
aimed to provoke reflections and analysis about the practices of health promotion and
disease prevention in the elderly from the perspective of nursing students in their learning
process. When writing/narrating about the care practices, students reconstructed and
re-organized their experiences, giving meaning to the events that supported the narrative
in a way consistent with their current understanding. This means that its use was based
on the assumption of valuing reflection on clinical practice as a strategy that ensures the
reconstruction of knowledge based on the reflected knowledge. The script included three
guiding questions:

− In what strategies to promote health and prevent disease in the elderly were you involved?
− What health benefits emerged from the implementation of these strategies to promote
health and prevent disease in the elderly?
− What was the impact of these strategies in your education process?
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All necessary ethical precepts that must guide the elaboration of a study such as this
were followed in any contact with the higher education institution and its students. On the
institutional level, the study with Process No. 24/2021 received a favorable evaluation on
8 July 2021 from the Ethics Commission of the Instituto Politécnico de Beja. The participat-
ing students were assured that their participation in the study would be entirely voluntary
and that they could abandon it at any time, with no need to justify their decision or any
future consequences. Their anonymity was guaranteed, as well as the confidentiality of
their data since professional secrecy is both an obligation and a duty. In addition, they
signed the free and informed consent form.

Participants were contacted by the main investigator, who presented the investiga-
tion project and explained the goal of the study, its objectives, and the importance of
participating. It also involved the expression of availability to clarify doubts and en-
sure understanding of the guiding questions of the reflection. The study was carried out
through e-mail.

The students elaborated their narratives in response to the guiding questions. These
were sent via e-mail to the main researcher in a pdf file.

The main researcher was responsible for managing the data collected, ensuring the
anonymity and confidentiality of the data. All information that could identify the partici-
pants was restricted, and each participant received a name. The names of the participants
will be replaced by identification numbers (P1, P2, P3. . . ) in all records and publications.
In the topics (content units) presented in the results of the study, measures to protect
the identity of the students were taken. Data protection went from the selection of the
participants to the collection, analysis, and dissemination of the results of the study.

The information collected and submitted to analysis, in addition to the free and
informed consent form documents, was stored in a drive owned by the main researcher
responsible for this study and will remain stored for five years. The data were encrypted,
including raw data, to prevent access to it by unauthorized third parties. Other people will
not have access to this information.

The narratives, more than a document, are a primary source that integrates the reflec-
tion of these students [21]. They were analyzed using the content analysis technique, more
specifically, the thematic category analysis [22]. Its choice is related to the fact that it is a set
of communication analysis techniques, in which systematic and objective procedures to
describe the content of messages are used to obtain indicators that allow the inference of
knowledge concerning the conditions of production of the messages. In the first stage, the
texts were skimmed to verify whether the information collected was in accordance with the
objective of the study. The narratives formed the corpus of the analysis, that is, the material
produced for the investigation to be analyzed [22]. The second stage was the coding of the
data, with the definition of thematic units and context units. Thematic units, according to
Bardin [22], are statements about a subject to which a vast range of unique formulations
may be associated. Contextual units—the “comprehension units” used to understand the
exact meaning of each thematic unit—was the response of each participant to the guiding
questions for the narrative. In addition to defining coding units, categories and indicators
were defined. In the third stage, the results were treated through inference, attributing
meanings to the qualitative analysis of the categories.

For the thematic category analysis, the text was separated into thematic units (themes)
and categories, according to analogical regroupings [14]. In this process, semantic catego-
rization criteria were used.

Three categories were found in this study: “Strategies to promote health and prevent
disease in the elderly”, “Health improvements from the implementation of strategies to
promote health and prevent disease in the elderly”, and “The impact of the participation in
these strategies to promote health and prevent disease in the elderly had on the formative
process”. In the narratives of the students, several indicators emerged from the analogical
and progressive classification of the elements, as expressed in Table 1.
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Table 1. Categories and indicators; Beja, 2021.

Category Indicator

Strategies

− Adequate information and
communication

− Health education
− Home care
− Social projects

Health benefits

− Disease prevention
− Health promotion
− Wellbeing and self-care
− Behavioral change
− Empowering
− Client satisfaction
− Management of the therapeutic regime
− Expenses
− Life expectancy

Impact on the formative process
− Learning and/or development of

competencies
− Raising awareness of competencies

To guarantee the quality of the investigation, several procedures were developed,
among which we point out:

i. Data collection and analysis procedures were explained, as well as the entire theoreti-
cal perspective, which was the framework for the study.

ii. Participant review: The results of the analysis carried out by the main investigator
were sent back to the participants so they could verify whether the interpretations
actually reflected their ideas about the topic.

iii. Peer/judge revision: Judges/experts on the subject were asked for collaboration, so
they could validate the content analysis and make suggestions for improvement.

4. Results

This study involved ten students in the last year of the nursing graduation course.
Their ages went from 22 to 28 years of age, with a mean of 23.8. Most (7) were female.

The analysis of the narratives of this group of students allowed us to analyze their
perspectives about the practice of health promotion and disease prevention in the elderly.

We present the results based on the selected categories and the indicators identified in
the content analysis.

4.1. Strategies

In this category, we present the perceptions of the students in regard to the different
strategies to promote health and prevent disease in the elderly used in their educational
process. The following indicators emerged in the narratives:

4.1.1. Adequate Information and Communication

Adequate information and communication are determinants for the promotion of
healthy lifestyles and the prevention of disease in the elderly. In the following registration
unit, the information focuses on the promotion of healthy lifestyles.

[. . . ] I managed to provide information about the adequate diet people should follow, to
encourage the practice of exercise, to encourage vaccination, to encourage them to reduce
drinking and smoking (to elders with these habits). (P1)

Proper information and communication focus on creating a therapeutic relationship in
this registration unit.
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Some strategies were adopted to promote health and prevent disease in the elders, focusing
on the creation of a therapeutic relationship, which is the development of a bond between
the elder and the nursing worker; on the daily reality of the elder; on the adoption of active
listening, availability, and empathy with the person, that is, on using an adequate and
efficient communication. (P3)

4.1.2. Health Education

This strategy was the most mentioned one, both in regard to the number of students
who mentioned it (9) and to the number of thematic units (14). It involved the elderly,
in general, in encouraging the adoption of healthy lifestyles, people with diabetes and
hypertension, and elderly people who attended diabetic foot consultations, as shown in the
following registration units.

The strategies selected included a session of education to elders who went to diabetic
foot consultations in that health center. To do so, people were invited, a PowerPoint
presentation about the topic was created and presented to those who were present in the
session before it started. (P2)

[. . . ] developing health education groups; elaborating programs targeted at the health of
the elder. (P3)

Therefore, these surveillance consultations, specialized and/or general, make it possible
for nurses to act in the fields of disease prevention, in people with higher risk for specific
pathologies or for health promotion, through the encouragement of the adoption of healthy
lifestyles, be it in those who have a specific disease, in those who may develop a certain
disease, or in healthy people. (P4)

Health education involved caregivers of the elderly during home visits, as shown in
the following registration unit.

I carried out health education sessions on the benefits of exercise; informative pam-
phlets/discourses during consultations about the importance of the flu vaccine; education
in health for the caregivers, during home consultation, about pressure ulcer prevention in
bedridden clients; informative discourses about the dangers of polypharmacy and of the
non-adherence or incorrect administration of therapy; leaflets and informative discourses
about the preventive measures against the dissemination of COVID-19; health education
about measures to prevent against MRSA [. . . ]. (P4)

Empowering the elderly to be independent in activities of daily living and adopting
healthy lifestyles were the focus of health education in the following registration units.

It should be mentioned that I was involved in diverse strategies, and it should be high-
lighted that most took place in the clinical classes in health centers, where I could carry out
health education, provide information to elders on the adoption of healthy lifestyles that
they should follow, including the prevention of the use of alcohol and tobacco, encouraging
the adherence to vaccination, encouraging the practice of exercise, also being involved with
the control of risk factors, such as overweight, arterial hypertension, diabetes mellitus,
and dyslipidemia. (P5)

[. . . ] intervention directed at promoters of healthy diets, which integrated information
about the repercussion of bad dietary habits, the teaching of a balanced diet with no
excessive salt, sugar, or fats, and instructions on the correct way to make foods, directed
at the caregivers/institutions. (P6)

[. . . ] projects of exercise, which implied in fomenting the importance of regularly exer-
cising or walking in an open space and its benefits for health, in addition to physical
activities in group, making available informative and illustrative leaflets. (P6)
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4.1.3. Home Care

Home care involving the elder and their family was considered to be a health promo-
tion and disease prevention strategy.

The creation and organization of networks of care to be provided at home and at the
outpatient clinic, giving support to the specific needs of the elder and their relatives, main-
taining the wellbeing and comfort at home, a strategy important to avoid hospitalizations
or institutionalization. (P6)

4.1.4. Social Projects

Social projects were mentioned by a student as a strategy used in the promotion of
health and prevention of disease in the elder.

[. . . ] the development of social projects [. . . ] (P6)

4.2. Health Benefits

From the perspective of these students, many benefits to their health came from their
use of strategies to promote health and prevent disease in the elderly. The several benefits
to health, expressed in the narratives of these students, show how they valued the rich
strategies used in different contexts of care.

4.2.1. Disease Prevention

The strategies used were determinant to prevent diseases and several complications,
as the statements below indicate.

[. . . ] reduction of the number of elders with minor and major complications associated
with diabetes, hypertension, obesity, etc. (P4)

[. . . ] the diminution of COVID-19 infections. (P4)

[. . . ] the diminution of complications from the disease, the stabilization of symptoms. (P6)

The health benefit was avoiding ulcers and many complications that could have emerged
from this injury. (P9)

4.2.2. Health Promotion

Health promotion, as a health benefit, appears as associated with awareness about
the disease.

[. . . ] increased awareness about the disease. . . P4

4.2.3. Wellbeing and Self-Care

Wellbeing and self-care were the indicator of this category, expressed by a high number
of students (6). The frequency of thematic units (10) suggests the importance attributed
to these health benefits that resulted from the strategies to promote health and prevent
disease in the elderly in a clinical context.

[. . . ] which will consequently improve their quality of life. (P3)

The health benefits resulting from the implementation of these strategies to promote health
and prevent disease in the elderly include increased global wellbeing, as well as improved
health state and quality of life of the elder [. . . ]. (P5)

[. . . ] weight loss, progressive increase in functional independence. (P6)

[. . . ] the comfort and satisfaction of needs and family harmony. (P6)

Increased autonomy and independence of the elder as they carry out their daily life
activities. (P8)

[. . . ] thus allowing an increase in the quality of life. (P9)

[. . . ] in addition to the improvement in their quality of life. (P10)
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4.2.4. Behavioral Change

The strategies to promote health and prevent disease caused behavioral changes
in the elders, particularly in regard to changes in risk behavior and the adoption of
healthy lifestyles.

[. . . ] at the time of the presentation of the education session, the elders were interested
and willing to change some risk behaviors they had to improve their health and prevent
disease. (P2)

[. . . ] the sessions led to many health benefits; specifically, the adoption of healthy lifestyles,
the reduction of polypharmacy, the creation of a calm environment, adapted to each elder
[. . . ] (P10)

4.2.5. Empowering

One of the students highlighted the empowering of the elder as a health benefit,
which allows elders to be prepared to make decisions for the implementation of strategies
connected to their health conditions (Vale et al., 2018).

[. . . ] the empowering of the elder. (P3)

4.2.6. Client Satisfaction

The satisfaction of the elder with the valorization and support provided is evident in
the narratives of these students, reflecting on their activities in regard to the workers that
intervene in health promotion strategies.

When the elder feels valued and supported, they will be willing to actively listen to the
things the professional has to say and teach in regard to the promotion of their health. (P3)

4.2.7. Management of the Therapeutic Regime

One of the benefits from the narratives of the students in regard to the strategies to pro-
mote health and prevent disease in the elderly was the management of the therapeutic regime.

[. . . ] correct adherence to the therapy [. . . ] (P4)

Increased adherence to the therapeutic regime. (P8)

4.2.8. Expenses

The reduced economic costs were also highlighted as a health benefit from the strate-
gies to promote health and prevent disease in which these students participated in the
clinical context.

[. . . ] the reduction of the costs inherent to the disease process [. . . ] (P3)

[. . . ] will reduce the need to use health services and, therefore, reduce the economic needs
related to health. (P5)

4.2.9. Life Expectancy

The increased life expectancy was also mentioned by a student as one of the health ben-
efits resulting from the implementation of strategies to promote health and prevent disease.

In regard to the male population, there have been some life expectancy increases, especially
after 60 years old. [. . . ] Portugal has one of the lowest male life expectancies, and the
health benefits are not high when compared to other European countries. (P7)

4.3. Impact on the Formative Process

From the perspective of these students, participation in health promotion and disease
prevention strategies impacted their learning, the development of competencies, and the
awareness about these competencies.
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4.3.1. Learning and Developing Competencies

The learning and the development of competencies were indicators that emerged
from the narratives of five students. The participation of these students in the strategies
to promote health and prevent disease in the elderly helped them to understand the
importance of education for health and to develop more efficient and effective health
education interventions, as can be seen in the following registration units.

[. . . ] it had quite a positive impact on my formation process, as it helped me realize
the importance of education in health and the effect it has on the health of people. In
this regard, I could understand that if you intervene early, you can change certain risk
behaviors and prevent disease, thus avoiding other, more serious issues. (P2)

My participation in the strategies to promote health and prevent disease in the elderly
allows me to understand what are the most effective and efficient interventions, as well as
to develop technical-scientific competencies in health that directly affect the behavior of
the elderly. (P3)

Building new practices and understanding the importance of empowerment of the
elderly person are implicit in the learning and skill development of these students.

It also allows for the construction of new practices of health, from the perspective of
reflecting and adopting new methods to care for the elder, based on health promotion and
disease prevention. (P3)

[. . . ] academic education has an essential role, as it provides us with several qualities,
such as creativity, resilience, pragmatism, perseverance, the capacity to deal with the
unpredictable, to work and cooperate with other sectors of society, to use research and
maximize their importance, etc.. . . which are paramount tools for us to become competent
health professionals and the best facilitators for the promotion of a healthy and active
aging, free from prejudice and social stigma. (P6)

The students’ participation in these strategies helped them to acquire new skills
and knowledge.

My participation in these strategies allowed me to understand that when we encourage
and try to strengthen the abilities of the elder, they feel their competency as individuals,
valued, and are predisposed for more active participation. The elder feels empowered and
capable of taking control of their own lives, thus being more receptive to participation in
health care. (P8)

My participation in these strategies to promote health and prevent disease in the elderly
allowed me to apprehend new competencies and knowledge, especially in regard to health
promotion and disease prevention in the elder, enriching my formation process as it
allowed me to carry out correct interventions in the future. (P10)

4.3.2. Raising Awareness of Competencies

Participating in these strategies with the elders was determinant to raise their aware-
ness about their capabilities, especially in regard to training persons and health promotion,
as manifested in the statement below.

The fact that we are constantly directly or indirectly connected to the act of caring,
instructing, educating, and intervening with the person makes us aware, as our academic
formation advances, that, among all tasks a health professional has, in the specific case of
the nurse, training and promoting health, which mostly involves behavioral changes, is the
most complex one, because it requires continuous, aware, and desirable investment. (P6)

5. Discussion

The results of this qualitative study reiterated that clinical classes, as a form of teaching,
allow for an integration of theory and practice in learning [23], influencing the perception
of students about health promotion and disease prevention in the elder. The connection
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between “school desk” knowledge and practice is vital to support the making of clinical
decisions [24], and in this concrete case, for the learning of strategies that allow for the
health promotion of the more vulnerable elder population. We corroborated the findings
according to which elders with multiple morbidities need more complex health care,
and health promotion is still not a priority for this group of people [25]. Aging is still
one of the greatest challenges for health and social systems in general and for nursing
care in particular. To respond to it with cost-effective solutions, effective strategies are
needed that can guarantee a healthy and active life for those who are aging [26]. Evidence-
based strategies will only be prescribed and implemented if health professionals have the
necessary knowledge and develop competencies to lead this process. However, the results
of the research indicate that one of the barriers to the dissemination of health promotion is
the shortcoming in the preparation of future nurses [26]. This statement assumes that it is
naive to presume that the inclusion of the topic on nursing courses syllabi will be enough
to deal with current needs [26].

For future nurses to assume this role, they need to understand and have experience
in it as students [26,27]. They must also learn to work in teams that integrate health
promotion [24] as a core element of their intervention with the elderly.

As a result, the findings of this investigation allow one to perceive that clinical learning
in the community, together with the elders and their families, and with learning results
targeted at health promotion and disease prevention contribute to overcoming the afore-
mentioned barrier. Therefore, this clinical learning strategy allows for the provision of care
that is more focused on people and adjusted to their needs, expectations, and values, with
better results in regard to therapeutic regime adherence [28].

In the category “Strategies to promote health and prevent disease in the elderly”,
the students expressed how much importance they attribute to different strategies to pro-
mote health and prevent disease during their formation process. Home care, information,
communication, and health education stood out. As other studies have observed, the
implementation of health promotion in home care is important to reiterate the self-care
abilities of the elder and increase or improve their knowledge about their own health,
allowing them better opportunities to decide about their own care [24,29,30].

It should be highlighted that only one student mentioned social projects and their
influence on health promotion. Social prescriptions are a recent topic in health and emerge
in literature as an approach that promotes the use of non-clinical local activities, such
as exercise, social, technological, and touristic activities, as recommended by health pro-
fessionals. This could help improve one’s physical and psychological wellbeing, health
behavior, and self-efficacy and reduce expenses [31], treating diseases and complications
associated with the reduction of physical activities and social participation. Due to its
potential, it should be included in the syllabi of health courses.

Regarding the category “Health benefits from the implementation of the strategies
to promote health and prevent disease in the elderly”, the students valued, among other
elements, wellbeing, self-care, behavioral changes, and empowerment. The transference
of knowledge about health and healthy lifestyles to the elder, targeted at their individual
needs and using cognitive-behavioral strategies adequate to their level of literacy, reiterates
responsibility, promotes self-esteem and feelings of safety, and increases the probability of
a person to remain independent at home for longer [24].

On the other hand, the promotion of self-care and the prevention of complications
influence the management of the therapeutic regime and the adherence to treatment, also
affecting expenses and quality of life, since interventions to promote health and prevent
disease may help avoid urgency services, avoiding human suffering, the use of community
resources, and probably reducing the risk for errors associated with health care [24], such
as increased risks for infection and falls at the urgency services, or hospitalization.

The possibility of observing these “in loco” benefits reaffirms what the student has
learned, making them conscious about the importance of these interventions for the quality
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of life of the elderly, including the management of their therapy, prevention, complications,
and their own satisfaction.

The discourse the participants wrote allows one to observe that the articulation be-
tween theory and practice and the possibility of working with health promotion elements
in the clinical context allows for the learning and/or development of competencies related
to them, about which the students become more conscious. Opportunities to plan and im-
plement health education sessions and interventions to promote health and prevent disease,
as well as the confront between what was learned and what was implemented in the clinic,
lead to the development of competencies related to communication and transmission of
information, which is in accordance with aspects related to behavioral changes, which are
paramount to improve adherence to the therapeutic regime.

Research with nursing students, aiming to analyze the knowledge of students from
the last year of the nursing course about the concepts of health promotion and disease
prevention, found that the students knew the concepts and that the relation between theory
and practice is important [27] since most of them understand the concepts, but show
difficulties to apply them in the daily practice of health services.

It is important to highlight the importance of nursing educators in this process. They
can create a syllabus based on the principles of health promotion, which, later, are reflected
in clinical experience [26]. The other aspect that should be taken into consideration is the
use of information and communication technologies in the care of isolated elderly people
in a pandemic context. Its use may be a solution to be considered, but it is important to
prepare students for its application [32].

In this line of thought, we believe that the findings of this study have important
implications for the teaching of nursing and for health and education policies, as they allow
for the understanding of the strategies used in the promotion of health and prevention
of disease in the elderly, in addition to the benefits obtained from the implementation of
these strategies.

Limitations

This research has limitations related to the method, the narratives, and the eligibility
criteria of the participants, that is, with regard to sample size, the e-mail methodology
applied in data collection, and the “intentional” selection of respondents. Further studies,
with more participants, should delve deeper into strategies that allow for the development
of competencies in the provision of care to elders, especially focusing on health promotion
and disease prevention strategies in the context of the community.

6. Conclusions

Our findings allowed us to understand how students developed competencies in
the promotion of health and prevention of diseases in the context of clinical classes. The
analysis of the discourses led to the emergence of topics such as “Strategies to promote
health and prevent disease in the elderly”, “Health improvements from the implementation
of the strategies to promote health and prevent disease in the elderly”, and “The impact
your participation in these strategies to promote health and prevent disease in the elderly
had on your formative process”. These findings can contribute to the construction of
syllabi in nursing graduation courses, focusing on strategies of health promotion and
disease prevention that revolve around the needs and expectations of the elderly, aiming to
improve their adherence to therapy.
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Abstract: Medication nonadherence is prevalent among patients with chronic diseases. Previous
research focused on patients’ beliefs in medication or illness and applied risk-benefit analyses when
reasoning their behavior. This qualitative study examined rheumatoid arthritis (RA) patients’ per-
ceptions and feelings toward medication in parallel with attitudes about their own adherence. We
conducted four 90-min focus groups and seven 60-min interviews with a diverse sample of RA
patients (n = 27). Discussions covered dilemmas encountered, emotions, and thought process con-
cerning medication, and included application of projective techniques. Transcripts were analyzed in
NVivo-12 using a thematic coding framework through multiple rounds of deduction and categoriza-
tion. Three themes emerged, each with mixed sentiments. (1) Ambivalent feelings toward medication:
participants experienced internal conflicts as their appreciation of drugs for relief contradicted wor-
ries about side effects or “toxicity” and desire to not identify as sick, portraying medications as “best
friend” and “evil”. (2) Struggles in taking medication: participants “hated” the burden of managing reg-
imen and resented the reliance and embarrassment. (3) Attitudes and behavior around adherence: most
participants self-reported high adherence yet also described frequently self-adjusting medications,
displaying perception-action incongruency. Some expressed nervousness and resistance while others
felt empowered when modifying dosage, which might have motivated or helped them self-justify
nonadherence. Only a few who deviated from prescription discussed it with their clinicians though
most participants expressed the desire to do so; open communication with providers reinforced
a sense of confidence and control of their own health. Promoting personalized care with shared
decision-making that empowers and supports patients in managing their long-term treatment could
encourage adherence and improve overall health outcome.

Keywords: compliance; qualitative; empowerment; medication acceptability; intentional nonadher-
ence; decision; self esteem; pharmacology; rheumatology; autoimmune

1. Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by inflam-
mation and synovitis that result in joint pain, stiffness, and difficult mobility that can
last for prolonged periods of time [1,2]. RA patients often experience decreased quality
of life as their symptoms interfere with daily activities and impact job productivity [3,4].
Treatment of RA typically starts with one or more disease-modifying antirheumatic drugs
(DMARDs) [5,6]. Biologics are added if standard-of-care DMARDs alone are ineffective [7].
As with most chronic illnesses, nonadherence is common amongst RA patients, with rates
ranging from 20% to 70% [8–10]. In addition to an increased risk to patient safety and
poorer health outcomes, nonadherence results in growing healthcare costs and the overuse
of healthcare resources [11,12]. However, the effects of many interventions have been
nonsignificant or short-term [13,14], and reviews found that most of the studies evaluating
these programs to be low-quality or difficult to replicate [14,15].
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Medication adherence is a complex behavior with hundreds of variables documented
as indicators including patient-, medication-, and illness-specific and contextual fac-
tors [16,17]. It is defined as the extent to which a patient’s behavior “corresponds with
agreed recommendations from a healthcare provider” [12], highlighting shared-decision
making and patients’ active participation in determining their health. Compliance, com-
monly used interchangeably yet with a passive connotation, more specifically denotes
patients following regimens including prescribed dosage, frequency, and duration [18,19].
Self-efficacy, patient-provider relationship, beliefs in medication, social support, and age
were among the most frequently cited adherence factors in rheumatology [20]. Nonad-
herence is prevalent when patients are worried about or deterred by side-effects [21,22],
false online information [23], or costs [24]. Studies often use a necessity-concerns or
benefit-risk differential framework to compare facilitators and barriers to adherence quan-
titatively [25–27]. Qualitative research, which is fewer in number of publications [28,29],
has described more in depth the reasoning for not complying with treatment instruction,
the impact taking chronic medication has on RA patients, and the feelings of shame, un-
certainty, stress, or anxiety accompanying medication-taking [30,31]. Pharmaceutics has
advanced to improve the ease of consuming medication and tailored to a more personalized
approach [32–34]. At the same time, patients’ willingness to accept regimens also relies
on their perceptions toward medication and persistent behavior to complete the therapy
process [16,19,35]. Few studies have concurrently considered patients’ characterization of
medications beyond the risk-benefit deliberation and their interpretation of adherence to
examine how these views manifest in or influence medication behavior.

Innovation and development in medicine cannot materialize their full value if patients
do not take the medication. The objectives of this study, which focused on patient-related
attributes, were to (a) analyze patient attitudes—including cognitive disposition and
emotions—on medications in parallel with feelings regarding their own nonadherence,
(b) understand triggers or motivators for self-adjusting their prescribed regimen, and
(c) present a holistic view of the psychological profile of RA patients’ medication decision
process via their own narratives to inform personalized care that could instill confidence in
managing their chronic therapy, encouraging adherence and improving health outcomes.

2. Methods
2.1. Recruitment

We conducted four 90-min focus groups (FG 1–4) and seven 60-min individual in-
depth interviews (IDI) with RA patients (n = 27) in the greater Raleigh-Durham area of
North Carolina. Participants in the groups and interviews did not overlap. All participants
were recruited through a regional research database and flyers in local rheumatology
clinics. Eligibility criteria included: age 18 to 75, have been diagnosed and prescribed
medication for RA for at least 6 months, and not currently or planning to become pregnant
or breastfeed in the next 12 months (as these individuals may have distinctive reasons for
nonadherence not applicable during regular time or to other patient population). To gather
data from diverse experiences and perspectives, potential participants were contacted,
screened, and selected for a purposive sample of different age, ethnicity, household income,
number of years from first diagnosis, and self-reported adherence.

2.2. Measure

There is a number of validated scales aimed to assess patients’ adherence, such
as Morisky Medication Adherence Scale (MMAS), Medication Adherence Rating Scale
(MARS), Hill-Bone Scale, and Compliance Questionnaire for Rheumatology (CQR) [36–39].
These measures have been used primarily in quantitative research and clinical trials.
Because this study’s objective was to appraise patients’ self-perceived adherence in relation
to their actual behavior of taking medication, we posed a direct question “how would
you describe how often you follow the prescription in taking all your RA medications,
including the dosage, timing, and frequency as instructed?” with the intention to capture
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possible bias or misconception in a self-reported measure. Answers ranging from never,
not often, sometimes, most of the time, and always were recorded as 1 to 5; these numbers
were noted below when presenting the participants’ quotes to reflect each individual’s own
view for context.

2.3. Procedure

We developed a semi-structured discussion guide centered around the study objec-
tives, considering questions employed in past qualitative research and gaps identified in
the literature. The guide was used for both FG and IDI to probe patients’ perceptions,
experiences, and behavior related to RA medication. Discussions covered their emotions,
dilemmas encountered, personal and professional relationships as a chronic patient, and
thought process concerning RA disease and treatment. In one segment of each discussion,
we used projective interviewing technique to gain a deeper understanding of participants’
perspectives that may not be revealed or expressed fully in direct questioning (e.g., “if
your RA medication was a person, what would they be like?” instead of “what do you
think of your medication?” which may render a simple answer such as “my medication
is alright”) [40,41]. This technique has been widely utilized in psychology and consumer
research to encourage interviewees to share their true feelings or opinions more freely
rather than respond in a presumably socially acceptable or expected way [42,43]. A trained
moderator facilitated the focus groups and two researchers conducted each interview. Writ-
ten informed consent was obtained prior to all discussions. Recordings were transcribed
by one researcher and quality checked by a second researcher.

2.4. Data Analysis

We performed deductive, thematic analysis [44,45] to develop a codebook. Research
team members first went through all the recordings and/or transcripts individually and
brainstormed the categorization of potential themes observed from the FG and IDI, initially
with two general domains of patient attitudes or emotions pertaining to medication and
perceptions toward non/adherence. Via multiple discourses and iterations, the team then
together identified feelings toward medication itself and the action of taking medication
as separate aspects, and subsequently decided on three themes most relevant to the study
objectives. Two researchers independently coded all FG and IDI transcriptions using
NVivo-12; disagreements in coding were discussed with and mediated by a third researcher.
Representative quotes were chosen from each theme and subtheme to illustrate participants’
narratives in managing their medication. Less prominent categories considered during
the coding process, such as satisfaction with provider, denial or helplessness during initial
diagnosis, and social support were not presented in the Results. The study protocol was
approved by Duke University Institutional Review Board.

3. Results

A total of 27 RA patients were interviewed in groups or individually. Participants
ranged from ages 18 to 71, and time of RA diagnosis ranged from 2 to 43 years ago. The
majority of participants identified as Non-Hispanic Caucasian and 25.9% were minori-
ties. When describing how often they follow their prescriptions, three participants said
sometimes, eight said most of the time, and sixteen (59.3%) said always (Table 1).
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Table 1. Participant Demographics, Time of Diagnosis, and Self-Reported Adherence.

n = 27 n (%) Mean (SD)

Gender
Woman 21 (77.8%)

Man 6 (22.2%)

Age (years) 46.4 (14.56)
18–29 4 (14.8%)
30–49 13 (48.1%)
50–64 7 (25.9%)
65+ 3 (11.1%)

Ethnicity
Caucasian 20 (74.0%)

African American 3 (11.1%)
Hispanic 4 (14.8%)

First diagnosed (years ago) 11.0 (8.1)
1–4 4 (14.8%)
5–9 8 (29.6%)

10–14 8 (29.6%)
15–19 5 (18.5%)
20–24 1 (3.7%)
25+ 1 (3.7%)

Self-reported adherence 4.5 (0.7)
1 = never 0

2 = not often 0
3 = sometimes 3 (11.1%)

4 = most of the time 8 (29.6%)
5 = always 16 (59.3%)

Through thematic analysis of the group and individual interviews, three themes
were identified: (1) conflicting feelings toward medication, (2) concerns and complex-
ity in medication-taking, and (3) manifestations of and attitudes toward self-adjusting
medications. The first theme considered participants’ perceptions of their medications
while the second depicted how they felt during or about the physical act of taking chronic
medications. The third highlighted how participants viewed and conveyed their own
adherence or non-compliance.

3.1. Ambivalent Feelings toward Medication

Many participants had negative feelings toward their medication. Some viewed it
with worry and apprehension due to the many side effects of the drug; these side effects
could be either personally experienced or anticipated. While appreciating the benefit
medication brought in reducing or even eliminating their pain or disability, participants
expressed bitterness concerning their reliance.

“I drink gallons of water a day because I’ve got to flush that out of my system, that stuff
is toxic. . . . my organs are probably just screaming on the inside.” (FG 1, SRA 5)

“I’m a little concerned because the medication which seems to be working well, you know,
can kind of damage your liver or kidneys.” (FG 1, SRA 5)

“I hate prednisone. It’s like the most evil but it helps.” (FG 4, SRA 4)

For some participants, medication was associated with increased freedom, as the
relief received from taking it enabled them to carry out more daily activities. However,
sometimes the drug’s power to determine their capability seemed intimidating. This
conflicting perception was vividly represented in the way participants personified their
medication when prompted with the projective technique to portray their relationship with
or attachment to RA medication.
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“[My medication] feels like the annoying person in junior high that’s always there . . .
[I’m] like ‘can you leave me alone?’ . . . I know my medication is helping me; it’s good to
have that friend.” (FG 4, SRA 5)

“I guess you’d say [the medicine is my] best friend . . . I can’t say it makes you feel perfect,
but I think without it I would feel much worse.” (FG 1, SRA 5)

“It’s a Viking. So, it’s strong and fights for me and defends me. But if I’m on the bad side
of my Viking, it might hurt me.” (FG 2, SRA 5)

“I have a ‘date’ with (drug name) once a week. Nobody likes needles but I do love the
(drug name) needle because . . . I promise you by, like the second day, you can feel it; I
can breathe and move. It’s $3500 [for a three-month supply]—it’s like the most expensive
thing in my home. But I will sell things so I can get it . . . [However], every time I take
this needle out I’m like, oh my God, don’t let five years from now I grow an extra ear or
anything.” (FG 1, SRA 5)

3.2. Struggles in Taking Medication

More than just the medication itself, participants also had repellant feelings toward
the physical act of taking medication and responsibility of managing the often-complex
regimens. The need to keep track of and self-administer medication was stressful and
burdensome, particularly for the few who were prescribed self-injection biologics. This
forced participants to identify as an ailing patient, which they struggled to accept and felt
embarrassed by.

“I really hated it because it meant that I was sick, and I was the only one that had to take
medicine in my family. Even my grandmother is healthier than me.” (IDI 2, SRA 4)

“I’m embarrassed when I go places, or even when our kids would have friends over . . . I
feel like a druggie taking all this medicine when I’m 40 years old.” (FG 4, SRA 5)

Participants writhed to decide whether or not to take their medication and frequently
considered if their desire for relief was stronger than their resentment or fears toward the
medication. Some participants focused on the positives; the medicine could be a “miracle”
in reducing symptoms and improving mobility, bringing back a sense of independence.
Moreover, the reality of having to get injections or take pills for the rest of one’s lifetime was
difficult to reconcile for participants. In the end, even participants with overwhelmingly
negative feelings toward medication still described having no choice but to take it for
those benefits.

“I was able to write and function and forget about my arthritis.” (IDI 7, SRA 5)

“It’s like an internal battle with myself, and I go back and forth for a couple of days before
I just break down and say it’s easier just to take it.” (IDI 3, SRA 5)

“I know it’s like that evil thing . . . You know you would be better if you could get off of
it, but I cannot get off of it.” (FG 4, SRA 5)

3.3. Actions and Attitudes around Non/Adherence
3.3.1. In/Congruence between Perceptions and Behavior

Unless there were serious side effects, almost all participants resigned to taking the
medication. However, while some participants took the medication exactly as instructed,
often noting the seriousness of the drugs, others described adjusting the dosage up or
down to tailor the prescription to their own symptoms and the side effects they were
experiencing at the time.

“I take them exactly as prescribed. It’s strong medication, and if you start self-regulating,
I just can’t imagine the side effects . . . that really scares me.” (FG 2, SRA 4)

“It upset my stomach, so I started taking less and less, and trying to find that edge where
it was healthy, but I wasn’t getting sick.” (FG 3, SRA 5)
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When asked whether, when, and how they adjusted their medication, participants’
responses revealed discrepancies between their self-perception of adherence and actions.
While a few participants who frequently adjusted their medication were aware of their
nonadherence, most participants had reported taking their medication as prescribed most
of the time or always (SRA 4 or 5).

“Sometimes on a bad day, I will get frustrated because I feel like my medication is not
working anyways, so then I don’t want the side effects as well if I take it. So, perhaps on
bad days, I’m less compliant.” (IDI 6, SRA 3)

“[My doctors] would prescribe that, but I would take half of that when I feel like I need it
or more if I felt like I needed it.” (FG 1, SRA 5)

“I just took one extra one, and it worked, so I guess I need to talk to the doctor about me
having to take a little bit more than just that one pill when I am having an episode.” (FG
2, SRA 4)

3.3.2. Emotions and Empowerment from Self-Adjusting Medication

Participants described a wide spectrum of feelings towards adjusting their own treat-
ment regimens. Some felt anxious and risky and revealed being nervous about doctors’
reactions and potentially experiencing more symptoms or side effects, though this was
not always enough to stop them from “tweaking” or experimenting. Participants also
expressed worry and unsettlement when intentionally not adhering to their prescription.

“I would say uneasy . . . because if I skip a dosage, or if I’m kind of playing around
with it, I’m not sure what the outcome is going to be. So, it’s like a risk I’m taking.”
(FG 3, SRA 4)

“[I feel] like I’m a disappointment sometimes to [my care team].” (FG 4, SRA 4)

“I’ll get paranoid that my joints are secretly, you know quietly getting damaged and that
I’m not helping them.” (FG 4, SRA 5)

On the other hand, over a third of participants discussed the upside of self-adjusting
medication. They felt strength in regaining control as they were able to make their own
treatment decisions when they felt necessary or helpful.

“I would say [I feel] empowered to be able to decide if I was able to take it or not whereas
before I felt reliant.” (IDI 2, SRA 4)

“Empowered. I mean, it’s in my hands . . . I feel like I’m taking charge of my own health.”
(FG 1, SRA 5)

“In control. It makes you feel like you’re doing a little bit of something on your own and
not being told exactly, ‘You got to do this’.” (FG 4, SRA 5)

Compounding this was the confidence that they knew their bodies, and in particular,
knew their bodies more than their clinicians did. For some participants, the longer they
were on the medication and the more experience they had, the more they trusted themselves
to self-adjust their dosages.

“I make decisions based on my side-effects. If they are intolerable, I figure [my doctor] is
not in my body, he doesn’t know.” (FG 4, SRA 4)

“The doctor put us on a dosage, but because we know our own bodies, we know that we
may feel better. So maybe we don’t need as much medication as they actually prescribed.”
(FG 1, SRA 5)

“I know my body, and I know by experience . . . At the beginning I wouldn’t do it
[self-adjust my medication) and I followed the instructions of the doctor and [it] got me
really in a bad spot . . . But then [I felt] in control because now I learned how to manage
my own body, right.” (FG 2, SRA 5)
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Only a few participants who adjusted their medications discussed it with their clini-
cians, though most others expressed the desire to. Open and supportive communication
with their care team also made these participants feel more secure in their dosage decisions
and reinforced a sense of control over their own health.

“I think empowered and in control definitely applied later when [my doctor] started
communicating with me and asking me what I wanted to do.” (IDI 1, SRA 4)

“I feel in control because if [there is] something that’s not right [when I take my medication
differently] I know I can always pick up the phone and call the nurse and they’ll send a
message to my PA nurse, and they’ll call me back. So, I can kind of govern my own self.”
(FG 2, SRA 5)

These narrated feelings and attitudes are synthesized in Figure 1.
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4. Discussion

This study portrayed RA patients’ perceptions and psychological processes concerning
three key components of their medication-taking behavior to help inform personalized care.
The qualitative methods illustrated the paradox in their feelings toward the medication
as well as the views and decisions regarding the self-adjusting of their medication. While
almost all participants expressed negative feelings about the RA medication itself and
about taking the medication, they still relied on it for relief and were grateful for its
effects, despite the annoyance, restraint, and lack of freedom medication can cause. These
findings are in line with previous studies of patients with chronic diseases and reflect the
balancing act patients often wrestle with when accepting and staying compliant with a
treatment regimen [46–48]. The projective interview technique brought out additional
sentiments and struggles that were intimate to RA patients but sparsely presented in the
existing literature [41,42,49]. Participants’ elaboration on their perspectives offered rich
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insights for evaluating medication acceptability and treatment fit beyond logistical and
biological indicators.

Though discontinuation of a drug was uncommon (other than when switching med-
ications), many participants adjusted their doses up or down if and when medications
were not meeting their expectations, did not feel necessary, or had intolerable side effects.
Research similarly has identified common concerns or complaints RA patients have when
taking their medication [50–52]. Our study further pointed out the restlessness patients
also have when not taking their medication, as well as the worry of other side effects from
modifying the regimen, distinctive from the literature which predominantly discusses the
negative view of side effects patients have when following prescriptions.

Such noncompliance was described even by participants who claimed to always be
adherent. This highlights that all patients, even those with seemingly high medication
acceptability or adherence rates, are at risk of intentionally deviating from prescriptions,
calling for continual attention in personalized care. The evidence also helps explain the
trend of overestimation in self-reporting compared to objective measures by biochemical
level, pharmacy data, or monitoring devices [13,53–55]. The discrepancy in adherence rates
or incongruency between perceptions and action in some cases may be due to different
interpretations of adherence, in which the patients believed they were following the
prescription, rather than due to recall bias or an attempt to appear compliant to please the
provider or researchers.

Moreover, our observations exemplify how indefinite and constant the risk-benefit
conflict is for patients as they had to decide if and how to adjust their dosages on a day-by-
day basis depending on symptoms. Adherence programs should be tailored to address
this thin balance and move towards more patient-centric interventions that not only elicit
patients’ input but also understand and allow the need for modifying dosage at varied times
under clinician’s guidance. Earlier studies have shown that an integrated, individualized
approach is especially favorable for patients with changing needs due to unpredictable
disease status such as Parkinson’s and autoimmune diseases, including RA [56–59].

Having to take chronic medication in order to function encroached on independence
and self-esteem, especially if a patient wanted to reduce or avoid a medication from his
or her regimen but was too dependent on it for relief to act on that desire. On the other
hand, having the ability to make adjustments based on feelings and experience with the
treatment or disease restored a level of self-control that they felt they had lost as their lives
became overwhelmed and defined by RA and medication [60]. The feelings of empower-
ment and confidence may have helped participants legitimize or even incentivized their
deviating behavior. Our reporting of the possible self-rationalization or self-justification
and dual-view about adjusting medication suggests valuable implications to address the
issue. Future research could examine the relationships between patients’ medication accept-
ability/tolerability, feeling of losing control, beliefs in the legitimacy or risk of modifying
dosage, and changes in their adherence.

While many studies on adherence have discussed measurements and identified factors
influencing patient behavior [23,46,51,52,60], we elucidated how adherence looks and feels
when patients self-adjust their medication. It is important to note the complexity around
the term “adherence” or “compliance” in RA research here. In contrast to other chronic
diseases and though few of our participants reported it, some RA patients may be directed
by their clinicians to self-adjust certain medications depending on their symptoms and side
effects, blurring the line between what is considered adherent or nonadherent. Because of
this complexity and variation in practice, asking RA patients whether they are adherent or
taking their medications as prescribed may not sufficiently determine whether patients
are accepting or appropriately using their medication. More research should be done
to resolve and set a standard on how adherence is defined among RA patients. By all
definitions, open discussion with patients about how they are taking their medication is
crucial. Previous studies have demonstrated the benefits of patient-centered care and the
association it has with empowerment and adherence [13,60–63]. Healthcare and research
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teams could explore ways to provide individual patients with appropriate parameters for
adjusting or strategically managing treatment regimens as needed. Such practices could
offer patients that sense of control and authority over their own bodies, while motivating
long-term adherence.

The study is subject to limitations. The findings may not be generalizable to other
patient populations given the relatively small sample size as well as the unique and
fluctuating nature of RA disease activity. Additionally, there is a potential for bias in the
focus groups as participants may change or withhold information in an effort to conform
with the group. This limitation was mitigated by the seven in-depth interviews completed
with single participants as the consistency of findings between the focus groups and
interviews adds validity to our results. Future research could include interviews with
physicians to discuss the appropriate adjustment of RA medications. Exploring physicians’
perspectives and understanding of how patients’ RA experiences impact adherence may
also help customize care and interventions.

5. Conclusions

Shared decision making in healthcare suggests that physicians must understand the
expectations and concerns patients have regarding their treatment [58,64,65]. Personalized
care, at a higher level, requires continued attention to patients’ experiences with the dis-
ease and medication as well as their needs and preferences in therapy. This is especially
important to maintain with chronic patients and over time because, concurrent with other
studies [23,66], we found that as participants became more experienced with taking their
medications they were more confident in adjusting their treatment regimens. Understand-
ing how patients view and act on their own nonadherence can better inform the complexity
of this behavior and ways to prevent or address it. These findings offer a more holistic
view of patients’ attitudes towards adherence, considering the feelings that result from it
in parallel with those that induce it. Considering the high portion of interventions with
unsatisfactory results, future studies could design and assess the long-term effectiveness
of programs aiming to empower patients early in the treatment process through honest
discussions with clinicians in order to reduce nonadherence and achieve better disease
management and outcomes.
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Abstract: Background: Virtual reality-based therapy (VRBT) is a novel therapeutic approach to be
used in women with fibromyalgia syndrome (FMS). The aim of our study is to assess the effect of
VRBT to reduce the impact of FMS in outcomes such as pain, dynamic balance, aerobic capacity,
fatigue, quality of life (QoL), anxiety and depression. Methods: Systematic review with meta-analysis
was conducted from a bibliographic search in PubMed, Scopus, PEDro, Web of Science and CINAHL
until April 2021 in accordance with PRISMA guidelines. We included randomized controlled trials
(RCTs) that compare VRBT versus others to assess the mentioned outcomes in women with FMS.
Effect size was calculated with standardized mean difference (SMD) and its 95% confidence interval
(95% CI). Results: Eleven RCTs involving 535 women with FMS were included. Using the PEDro
scale, the mean methodological quality of the included studies was moderate (6.63 ± 0.51). Our
findings showed an effect of VRBT on the impact of FMS (SMD −0.62, 95% CI −0.93 to −0.31); pain
(SMD −0.45, 95% CI −0.69 to −0.21); dynamic balance (SMD −0.76, 95% CI −1.12 to −0.39); aerobic
capacity (SMD 0.32, 95% CI 0.004 to 0.63); fatigue (SMD −0.58, 95% CI −1.02 to −0.14); QoL (SMD
0.55, 95% CI 0.3 to 0.81); anxiety (SMD −0.47, 95% CI −0.91 to −0.03) and depression (SMD −0.46,
95% CI −0.76 to −0.16). Conclusions: VRBT is an effective therapy that reduces the impact of FMS,
pain, fatigue, anxiety and depression and increases dynamic balance, aerobic capacity and quality
of life in women with FMS. In addition, VRBT in combination with CTBTE showed a large effect in
reducing the impact of FMS and fatigue and increasing QoL in these women.

Keywords: fibromyalgia; virtual reality; physiotherapy; pain; fatigue; quality of life; meta-analysis

1. Introduction

Fibromyalgia syndrome (FMS) is a chronic disease of unknown etiology that courses
with generalized and diffuse non-inflammatory pain and hyperalgesia in different human
body points [1]. Other FMS symptoms are joint stiffness [2], generalized fatigue [3], im-
paired balance [4], anxiety and depression [5], and emotional overload [6] that reduces
functional capacity [7] personal autonomy, social relationships [8] and quality of life
(QoL) [9,10]. The global prevalence of FMS ranges between 2% and 8% of the popula-
tion [11], mainly affects women (61–90%) [12] aged 50 years and over [13] and involve a
large consumption of social and health resources [14]. The negative impact of FMS has
turned FMS into a public health problem that requires the search for a therapeutic approach
to reduce the negative impact of FMS symptoms [15].
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Although the pathogenesis of FMS is unknown, the mechanisms responsible for dys-
functional pain in FMS, without having identifiable tissue lesions, are mainly related to
disorders of the central nervous system (CNS) that may explain diffuse musculoskeletal
pain [16]. Several studies have reported numerous changes in the brain cortex and spinal
cord descending tracts (i.e., descending pain modulatory system) in patients with FMS
producing central sensitization (CS) [17] and deficits in pain inhibitory mechanisms [18].
Several studies have shown that patients with FMS present hyperactivity and hyper-
excitability of their CNS, suggesting that it is supported by continuous nociceptive periph-
eral inputs [19]. Recent neuroimaging and biochemical studies have shown a reduction
in serotonin (5HT) and noradrenalin (NA) in cerebrospinal fluid [20] that may support
continuous and widespread pain in FMS due to dysfunction in the descending inhibitory
systems [21]. In addition, the activity of the insula lobe was shown to increase, producing
higher levels of the neurotransmitter glutamate in the posterior insula, which has been
associated with chronic pain [22]. Studies have reported evidence regarding peripheral
neurogenic inflammation in patients with FMS, compared to healthy subjects, due to the
presence of different proinflammatory peptides from the nerve terminals of peptidergic
C-fibers, including substance P, calcitonin gene-related protein and neurokinin A [22], all
of which are related to vasodilatation and an increase in vascular permeability responsible
for maintaining pain in FMS [23].

In recent years, numerous therapeutic proposals have been implemented in an attempt
to reduce the symptoms and the impact of FMS [14]. In addition to pharmacotherapy,
conservative non-pharmacological interventions based on physiotherapy, conventional
therapy (CT), or physical exercise are another modality in the treatment of FMS [24]. Re-
cent studies have highlighted active physical training as an effective therapy to improve
balance [25], pain [26], muscle fatigue [27], anxiety [28] and QoL [29], among others, in
patients with FMS. However, with the aim to get an increasing in the effect of CT, new
technologies have been used. For example, virtual reality-based therapy (VRBT) has ex-
perienced growth as a method for physical and cognitive training, showing benefits in
different contexts [30]. Virtual reality (VR) technology enables patients to be included in a
virtual environment similar to the real world through a computer and interact with it [31].
Immersive VR (iVR) uses headsets to display 3D digital images at 360◦ that simulate any
scenario with high realism, allowing patients to interact with this virtual environment
using a hand controller or their own hands [32]. Non-immersive VR (niVR) is considered
more accessible and inexpensive than iVR and enables patients to visualize virtual environ-
ments in 2D projected onto a screen and interact with them through the use of a mouse,
keyboard or joysticks [33,34]. VRBT is considered a useful intervention along with CT
for neurological [35] or musculoskeletal disorders [36] that can be used at home, thereby
favoring patient accessibility to physiotherapy protocols (telephysiotherapy), which has
been especially important during the COVID-19 pandemic [37].

The usability and feasibility of VRBT in CT protocols with promising results in the
management of pain, anxiety or mood states have been shown [38]. For example, in patients
with FMS, VRBT has allowed specific, intensive, multisensory and active therapies with
quick feedback in different environments and situations to be performed that increased the
motivation of the patient [39] and adherence to the therapy [40]. However, the absence of a
systematic review (SR) that unifies the available knowledge on the use and effects of VRBT
in patients with FMS may limit the impact of VRBT use. Therefore, the aim of our research
is to assess the effect of virtual reality-based therapy (VRBT) reduce the disabling impact of
fibromyalgia syndrome (FMS). In addition, to know if the effect shown by VRBT is greater
when VRBT is used alone or in combination with other therapies on FMS.
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2. Materials and Methods
2.1. Protocol Design

This systematic review is reported in accordance with the preferred reporting items
for systematic reviews and meta-analyses (PRISMA) statement [41] and it was, previously
registered in PROSPERO: CRD42021225635.

2.2. Search Strategy and Data Sources

Two authors (I.C.-P. and M.C.O.-P.), independently, performed a bibliographical search
in PubMed Medline, Web of Science (WOS), Scopus, CINAHL Complete and PEDro (Phys-
iotherapy Evidence Database) to select articles published up to April 2021. The authors
reviewed the reference lists from retrieved full-text studies and previously published grey
literature, expert documents and congress abstracts. Based on Medical Subjects Headings
(MeSH) the keywords used in the search strategy were “fibromyalgia”, “virtual reality”
and “virtual reality exposure therapy” with its synonyms. Based on the particular database,
the Boolean operators “AND”/“OR” were used to combine the keywords and entry terms,
according to PICOS tool of Cochrane Collaboration [42], for the retrieval of reports of
randomized controlled trials (RCTs). Language and publication date filters were not used.
A third expertise author (E.O.-G.) revised the bibliographic search and resolved doubts.
Table 1 shows the search strategy used in each database.

Table 1. Search strategy used in each database.

Databases Search Strategy

PubMed Medline

(fibromyalgia[mh] OR fibromyalgia[tiab] OR fibromyalgia
syndrome[tiab] OR fibromyalgia*[tiab] OR chronic, fatigue

syndrome[tiab]) AND (virtual reality[mh] OR virtual reality[tiab]
OR virtual reality exposure therapy[mh] OR virtual reality

exposure therapy[tiab] OR exergam*)

Web of Science TOPIC: (*fibromyalgia* OR *chronic, fatigue syndrome*) AND
TOPIC: (*virtual reality* OR *exergame*)

SCOPUS
(TITLE-ABS-KEY (“fibromyalgia” OR “fibromyalgia syndrome”
OR “chronic fatigue syndrome”) AND TITLE-ABS-KEY (“virtual

reality” OR “exercises” OR “videogames”))

PEDro Fibromyalgia AND virtual reality
Fibromyalgia AND exergames

CINAHL Complete
AB (fibromyalgia OR fibromyalgia syndrome OR chronic fatigue

syndrome) AND AB (virtual reality OR exergames
OR videogames)

2.3. Study Selection and Inclusion Criteria

Two blinded reviewers (N.Z.-A. and F.A.N.-E.), independently, screened the titles and
abstracts of all references retrieved in each database. When one of these authors selected an
article during the inclusion phase based on the title and abstract, it was examined in detail.
All disagreements were resolved by a third author (M.C.O.-P.). A study was included in
the present SR when it met all the following inclusion criteria: (1) RCTS or RCT pilot study;
(2) comprised by women with FMS; (3) with at least two groups; (4) of which one group
received VRBT; (5) compared with controls; (6) and reported quantitative data of different
outcomes related with FMS impact (see Section 2.5). The exclusion criteria that were
established included (1) experimental studies without a comparison group and (2) studies
comprising patients with a variety of musculoskeletal disorders (i.e., not only FMS).

2.4. Data Extraction

Two authors (I.C.-P. and E.O.-G.) independently collected data from the included
studies in a standardized Microsoft Excel data-collection form. To resolve disagreements, a
third author was consulted (M.C.O.-P.). We extracted the following data: (1) overall charac-
teristics of the study (authorship and publication date, study design, number of groups,
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total sample size and time since FMS diagnosis); (2) characteristics of the intervention and
control groups (number of participants, mean age, sex, body mass index, intervention and
duration of the intervention in weeks, number of sessions per week and duration of each
session in minutes); (3) data related to the post-intervention outcomes (outcomes assessed,
mean and SD of each outcome in each study and group); and (4) evaluation time sequence
(right at the end of the therapy or follow-period). When a study did not provide statistics
appropriate for performing the meta-analysis, we extracted the median, standard error,
range or interquartile range to be transformed into a SD [42].

2.5. Outcomes

The main outcome assessed in this SR was the impact of FMS, which was assessed
in patients with FMS after receiving VRBT in comparison to other interventions (such
as conventional therapy-based therapeutic exercise (CTBTE) or stretching [ST]) or no
intervention (NI). The Fibromyalgia Impact Questionnaire (FIQ) was selected to assess the
impact of FMS in the selected studies. In addition, other variables assessed in this SR were
pain, dynamic balance, aerobic capacity, fatigue, QoL, anxiety and depression. Different
assessments examining the same outcome were grouped together for analysis (see results
of meta-analyses section).

2.6. Risk of Bias and Methodological Quality Assessment

The PEDro Scale was used to assess the risk of bias of the included studies [43]. The
PEDro Scale comprised 11 items with two answer options (“yes” if the criterion was clearly
satisfied and “no” if the criterion was not satisfied) [44]. The total score could vary across
a range from 0 (high risk of bias) to 10 (low risk of bias), and item 1 was not used for its
relationship with external validity [45].

The Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
assessment [46] was used to analyze the quality evidence of the findings. This scale as-
sesses the risk of bias in each study, inconsistency, indirectness, precision and the risk
of publication bias. All these items, except the risk of bias, were assessed using the
GRADE checklist of Meader et al. (2014) [47] Inconsistency was assessed based on hetero-
geneity level [48]; precision was assessed through the number of participants per study
(large > 300 participants, moderate 300–100 participants and low < 100 participants) and
with the number of studies included (large >10 studies, moderate 10–5 studies and low
< 5 studies) [46]; and indirect evidence was considered to exist in those articles in which
the results were indirectly measured and was scored as “yes” or “no”. Risk of publication
bias is explained in statistical analysis Section 2.7.

Two authors (N.Z.-A. and M.d.R.I.-L.) independently assessed the risk of bias, and
quality evidence and doubts related to this assessment were resolved in consultation with a
third researcher (M.C.O.-P.). The quality evidence of each meta-analysis was downgraded
from high quality by one level for each factor that was found. In the case of the presence of
several limitations, the overall quality level was downgraded by two levels. Finally, the
level of evidence in each meta-analysis was categorized as (1) high: the findings are robust;
(2) moderate: it is possible that new research may change our results; (3) low; the level
of confidence in our pooled effect is very slight; or (4) very low: any estimate of effect is
very uncertain.

2.7. Statistical Analysis

Two authors (E.O.-G. and I.C.-P.) carried out the meta-analysis using Comprehen-
sive Meta-Analysis version 3.0 (Biostat, Englewood, NJ, USA) [49]. Meta-analysis was
conducted only if an outcome measure was provided by at least two studies. To perform
the meta-analysis, we followed the recommendations of Cooper et al. (2009) [50] and to
estimate the effect of VRBT, Cohen’s standardized mean difference (SMD) [51] and its 95%
confidence interval (95% CI) in a random effects model proposed by DerSimonian and
Laird [52] were used. Cohen’s SMD can be interpreted as one of four effect strength levels:
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no effect (SMD 0), small (SMD 0.2–0.4), medium (SMD 0.4–0.7) and large (SMD > 0.8) [53].
In addition, when an outcome was assessed with the same test, we calculated the mean
difference (MD) with the aim of comparing our results to the minimal clinically important
difference (MCID) value for each assessed outcome. The pooled effect of each meta-analysis
is displayed using forest plots [54]. The risk of publication bias was assessed through the
visualization of symmetric (low risk) or asymmetric (high risk) funnel plots [55] using
Egger’s test (where if the p-value < 0.1, there exists a risk of publication bias) [56]. In
addition, the trim-and-fill method was used to estimate the adjusted SMD, taking into
account any possible risk of publication bias [57]. Based on Rothman’s recommendations
for the effect size variation limit in the assessment of confusion bias, when the adjusted
SMD varied more than 10% with respect to the original and raw pooled effects, the qual-
ity level of evidence was downgraded one level, although the funnel plot was slightly
asymmetrical [58]. Finally, the level of heterogeneity was assessed with the Q-test and the
degree of inconsistency (I2) from Higgins et al. [48]. Heterogeneity may be present when
the p-value < 0.1, and it can be categorized as low (I2 < 25%), moderate (I2 between 25–50%)
or large (I2 > 50%) [59,60].

2.8. Additional Analyses

To assess the effect of the use of VRBT alone or combined with CTBTE on the impact of
FMS, we performed a subgroup analysis (VRBT + CTBTE vs. CTBTE or VRBT vs. NI) using
data from RCTs. In addition, a sensitivity analysis was performed using the leave-one-out
method [42,50] that shows how each individual study affected the overall estimate based
on the remaining studies. Finally, a qualitative synthesis was carried out for those variables
that did not report data that could be meta-analyzed but were analyzed in the studies
included in the review.

3. Results
3.1. Study Selection

The PRISMA flow chart (Figure 1) displays the study selection process. One hundred
forty-nine records were retrieved from the initial bibliographical search (145 from databases
and 4 in others additional sources). Seventy-five studies were excluded for duplication,
and 74 references were initially screened by title and abstract. Ten studies were removed
based on title/abstract, and 53 studies did not meet the inclusion criteria. Finally, 11
RCTs [61–71] were included. Specifically, 10 RCTs [61,62,64–71] were included in the
quantitative synthesis, and 2 RCTs [63,67] were included in the qualitative synthesis. One
RCT [67] provided information for quantitative and qualitative synthesis.

3.2. Characteristics of the Studies Included in the Review

All included RCTs were carried out between 2015 and 2021 (2015 [65], 2017 [62,64],
2019 [63,68,70,71], 2020 [61,66,67] and 2021 [69]) in Spain [62–65,67,68,70,71], Turkey [66,69]
and Brazil [61]. The included studies reported data from 535 participants with FMS (100%
women) with a mean age of 51.11 ± 4.2 years old, a mean BMI of 27.27 ± 1.6 kg/m2 and a
mean duration of FMS symptoms of 10.49 ± 5.4 years. Two hundred seventy-nine women
(51.68 ± 3.9 years old) were in the experimental intervention groups receiving VRBT, and
256 participants (50.54 ± 4.6 years old) were in the control intervention groups. In the
experimental group, 10 RCTs used non-immersive VRBT [61–65,67–71] and 1 RCT [66]
used immersive VRBT. In addition, VRBT was used alone in 9 RCTs [61–65,67,68,70,71]
and in combination with CTBTE in another 2 RCTs [66,69]. Regarding the control groups,
in 2 RCTs, women received CTBTE (aerobic exercise [69] and Pilates therapy [66]); in
one RCT [61], women received ST; and in 8 RCTs [62–65,67,68,70,71] participants did
not receive any therapy. The duration of VRBT in weeks was heterogeneous at 3 [65],
7 [61], 8 [62,64,66,69] and 24 weeks [63,67,68,70,71]; the number of sessions per week
was 2 [62–68,70,71] and 3 [61,69] and finally, the duration of each session in minutes was
60 min [61,62,64,65,67,68,70,71], 35 min [69] or 80 min [66]. All assessments were carried
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out to the end of the intervention. Table 2 shows the characteristics of the studies included
in this SR.
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow chart for
the systematic literature search and study selection process. Note: One study (León-Llamas, JL et al.
2020) [67] provided information for quantitative and qualitative synthesis.

3.3. Risk of Bias Assessment of the Studies Included in the Review

The risk of bias scores for 7 RCTs [61–64,68,70,71] were obtained on the PEDro website,
and for four RCTs [65–67,69] it was assessed manually. All included RCTs obtained a score
of at least 5 points. The mean PEDro score was 6.63 ± 0.51 points. The impossibility of
blinding the participants and the therapist and participants’ concealed allocation were the
items involved in the high risk of bias. Table 3 shows the PEDro assessment.
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Table 3. Methodological quality and risk of bias (PEDro Scores) of the studies included in the review.

Authorship

Items
1 2 3 4 5 6 7 8 9 10 11 TOTAL

Collado-Mateo,
D. et al., 2017a

[62]
N Y N Y N N Y Y Y Y Y 7

Collado-Mateo,
D. et al., 2017b

[64]
Y Y Y Y N N Y Y N Y Y 7

García-Palacios,
A. et al., 2015 [65] Y Y N Y N N Y Y Y Y Y 7

Gulsen, C. et al.
2020 [66] Y Y N Y N N N Y Y Y Y 6

León-Llamas, J.L.
et al., 2020 [67] Y Y N Y N N Y Y Y Y Y 7

Martín-Martínez,
J.P. et al., 2019

[68]
Y Y N Y N N Y Y Y Y Y 7

Polat, M. et al.,
2021 [69] Y Y N Y N N Y Y Y Y Y 7

Silva de
Carvalho, M.

et al., 2020 [61]
Y Y N Y N N Y N Y Y Y 6

Villafaina, S.
et al., 2019a [63] Y Y N Y N N Y Y Y Y Y 7

Villafaina, S.
et al., 2019b [70] Y Y N Y N N Y N Y Y Y 6

Villafaina, S.
et al., 2019c [71] Y Y N N N N Y Y Y Y Y 6

Abbreviations: 1 = eligibility criteria, 2 = random allocation, 3 = concealed allocation, 4 = baseline comparability,
5 = blind subjects, 6 = blind therapists, 7 = blind assessors = 8, adequate follow-up, 9 = intention-to-treat analysis,
10 = between-group comparisons, 11 = point estimates and variability, Note = eligibility criteria item does not
contribute to total score, Y = Yes, N = No.

3.4. Quantitative Synthesis

Ten RCTs [61,62,64–71] with 34 independent comparisons providing data for 485 women
with FMS (50.92 ± 4.4 years old, mean BMI of 27.27 ± 1.59 kg/m2 and a mean duration of
symptoms of 10.49 years) were included in the quantitative synthesis. Table 4 shows the
main findings of each meta-analysis.

3.4.1. Impact of FMS Symptoms

Six RCTs [61,62,65,66,69,71] provided data from 249 women with FMS (49.3 ± 5.06 years old),
in which the impact of FMS was assessed using the FIQ-total score. Moderate-quality ev-
idence suggested a medium effect of VRBT on FIQ scores (SMD −0.62, 95% CI −0.93
to −0.31; p < 0.001) (Figure 2) showing a reduction of FIQ of −9.96 (95% CI −13.64 to
−6.28) compared to control, favored VRBT. No risk of publication bias (Egger p = 0.9) or
heterogeneity (I2 5.18%) were found. Sensitivity analysis did not reported variation.

Subgroup analysis showed a reduction in FIQ scores favors VRBT (MD −9.01, 95%
CI −14.13 to −3.88) compared to NI and in the combined use of VRBT + CTBTE (MD
−9.86, 95% CI −17.65 to −2.06) in comparison to CTBTE, with low- and very low-quality
evidence, respectively.
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quality evidence suggested a medium effect of VRBT on FIQ scores (SMD −0.62, 95% CI 
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Figure 2. Forest plot of the effect of virtual reality-based therapy from the Fibromyalgia Impact Questionnaire. 

Subgroup analysis showed a reduction in FIQ scores favors VRBT (MD −9.01, 95% CI 

−14.13 to −3.88) compared to NI and in the combined use of VRBT + CTBTE (MD −9.86, 

95% CI −17.65 to −2.06) in comparison to CTBTE, with low- and very low-quality evidence, 

respectively. 

3.4.2. Pain 

Six RCTs [61,62,65,66,69,70] provided data on 267 women with FMS (49.28 ± 5.04 

years old) using the VAS, the pain dimension on the FIQ and the Brief Pain Inventory 

(BPI). Low-quality evidence showed a moderate effect of VRBT (SMD −0.45, 95% CI −0.69 

to −0.21; p < 0.001) compared to controls (Figure 3). The risk of publication bias may be 

considered (Egger p = 0.2 and trim-and-fill variation of 28%) without heterogeneity (I2 0%). 

Sensitivity analysis showed a variation of 17% when Collado-Mateo [62] was removed. 

 

Figure 3. Forest plot of the effect of virtual reality-based therapy on pain. 

Subgroup analysis showed low-quality evidence of a medium effect of VRBT in com-

parison with NI (SMD −0.64, 95% CI −1.18 to −0.11), favored VRBT. 

Figure 2. Forest plot of the effect of virtual reality-based therapy from the Fibromyalgia Impact Questionnaire.

3.4.2. Pain

Six RCTs [61,62,65,66,69,70] provided data on 267 women with FMS (49.28 ± 5.04 years old)
using the VAS, the pain dimension on the FIQ and the Brief Pain Inventory (BPI). Low-
quality evidence showed a moderate effect of VRBT (SMD −0.45, 95% CI −0.69 to −0.21; p
< 0.001) compared to controls (Figure 3). The risk of publication bias may be considered
(Egger p = 0.2 and trim-and-fill variation of 28%) without heterogeneity (I2 0%). Sensitivity
analysis showed a variation of 17% when Collado-Mateo [62] was removed.
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Figure 3. Forest plot of the effect of virtual reality-based therapy on pain.

Subgroup analysis showed low-quality evidence of a medium effect of VRBT in
comparison with NI (SMD −0.64, 95% CI −1.18 to −0.11), favored VRBT.

3.4.3. Dynamic Balance

Three RCTs [64,68,71] reported data from 168 women with FMS (53.36 ± 0.74 years
old), which assessed dynamic balance using the Timed Get Up and Go Test (TGUGT)
and the 10-Step Chair Test (SCT). Low-quality evidence of a medium-high effect of VRBT
(SMD −0.76, 95% CI –1.12 to −0.39; p < 0.001) on dynamic balance in comparison with NI
was found (Figure 4). No risk of publication bias (Egger p = 0.52) and low heterogeneity
were present (I2 4.35%). There was an estimated variation of 20% with respect to the
original SMD when Villafaina was excluded [71]. In this outcome, subgroup analysis was
not performed due to lack of studies for other comparisons.
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0.32, 95% CI 0.004 to 0.63; p = 0.047) on aerobic capacity was shown compared to other 

therapies or NI (Figure 5) without heterogeneity (I2 0%). The risk of publication bias was 

low (Egger p = 0.31 and trim-and-fill variation of 12%).Sensitivity analysis showed a vari-

ation of 41% with respect to the original pooled effect when excluding Polat [69]. 

 

Figure 5. Forest plot of the effect of virtual reality-based therapy on aerobic capacity. 

Subgroup analysis was performed for the comparison VRBT vs. NI, without find sta-

tistical significant between therapies (SMD 0.18; 95% CI −0.17 to 0.54; p = 0.31).  

3.4.5. Fatigue 

Four RCTs [61,62,66,69] reported data from 153 women with FMS (47.86 ± 5.62 years 

old) that assessed fatigue through the FIQ fatigue domain and Fatigue Severity Scale 

(FSS). Low-quality evidence showed a medium effect of VRBT (SMD −0.58, 95% CI −1.02 

to −0.14; p = 0.01) on fatigue compared with other interventions or NI (Figure 6) with low 

heterogeneity (I2 5.4%). Risk of publication bias was present (Egger p = 0.09 and variation 

Figure 4. Forest plot of the effect of virtual reality-based therapy on dynamic balance.

3.4.4. Aerobic Capacity

Five RCTs [61,66,67,69,71] provided data from 164 women with FMS (49.26 ± 5.72 years old)
to assess aerobic capacity with the 6-minute walk test (6-MWT) and oxygen volume partial
pressure (PVO2). Low-quality evidence of a small effect of VRBT (SMD 0.32, 95% CI 0.004 to
0.63; p = 0.047) on aerobic capacity was shown compared to other therapies or NI (Figure 5)
without heterogeneity (I2 0%). The risk of publication bias was low (Egger p = 0.31 and
trim-and-fill variation of 12%). Sensitivity analysis showed a variation of 41% with respect
to the original pooled effect when excluding Polat [69].
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Subgroup analysis was performed for the comparison VRBT vs. NI, without find
statistical significant between therapies (SMD 0.18; 95% CI −0.17 to 0.54; p = 0.31).

3.4.5. Fatigue

Four RCTs [61,62,66,69] reported data from 153 women with FMS (47.86 ± 5.62 years old)
that assessed fatigue through the FIQ fatigue domain and Fatigue Severity Scale (FSS).
Low-quality evidence showed a medium effect of VRBT (SMD −0.58, 95% CI −1.02 to
−0.14; p = 0.01) on fatigue compared with other interventions or NI (Figure 6) with low
heterogeneity (I2 5.4%). Risk of publication bias was present (Egger p = 0.09 and variation
of 20% with the trim-and-fill method). Sensitivity analysis showed a variation of 31% when
excluding Polat [69].

Subgroup analysis showed low-quality evidence of a reduction in fatigue (MD −2.21
95% CI −4.33 to −0.1) when VRBT was used in combination with CTBTE compared to
CTBTE alone, favored VRBT intervention.

3.4.6. Quality of Life

Five RCTs [62,65,66,69,70] provided data from 246 women with FMS (48.8 ± 5.1 years
old) that assessed QoL with the EuroQol-5D, QoL Index and SF-36. Moderate-quality
evidence of a medium effect of VRBT (SMD 0.55, 95% CI 0.3 to 0.81; p < 0.001) on QoL
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was shown in comparison to CTBTE or NI (Figure 7). No risk of publication bias or
heterogeneity was found (I2 0%). Sensitivity analysis did not show variation.
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Figure 7. Forest plot of the effect of virtual reality-based therapy on quality of life.

Subgroup analysis showed a medium effect (SMD 0.48, 95% CI 0.19 to 0.78) of VRBT
and VRBT + CTBTE (SMD 0.66, 95% CI 0.12 to 1.2) compared to NI and CTBTE, respectively,
with low-quality evidence.

3.4.7. Anxiety and Depression

Anxiety was assessed in 3 RCTs [61,62,69] that provided data from 137 women with
FMS (49.65 ± 4.74 years old) using the FIQ anxiety domain and Hospital Anxiety and De-
pression Scale, anxiety dimension (HADS-A). Very low-quality evidence of a medium effect
of VRBT (SMD −0.47, 95% CI −0.91 to −0.03; p = 0.037) in comparison to other interven-
tions or NI (Figure 8) without heterogeneity (I2 0%) and with a possible risk of publication
bias (trim-and-fill variation of 22%). Sensitivity analysis showed a variation of 36% when
excluding Polat [69]. In this outcome, subgroup analysis was not performed due to lack of
studies for other comparisons (only one study was included per specific comparison).

Four RCTs [61,62,65,69] provided data from 196 women with FMS (49.86 ± 4.02 years
old) in which depression was assessed using the FIQ depression domain, HADS depression
dimension and Beck Depression Inventory (BDI-II). Low-quality evidence of a medium
effect of VRBT (SMD −0.46, 95% CI −0.76 to −0.16; p = 0.003) was shown compared to other
interventions or NI (Figure 9). A possible risk of publication bias would be considered due
to a variation of 13% with the trim-and-fill method (Egger p = 0.14) and low heterogeneity
(I2 4.59%). Sensitivity analysis displayed a variation of 19% with respect to the original
pooled effect when Silva-Carvalho was excluded [61]. A subgroup analysis could only be
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performed in the comparison VRBT vs. NI, showing a medium effect (SMD −0.56; 95% CI
−0.97 to 0.15; p = 0.008).
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3.5. Qualitative Synthesis

Two RCTs [63,67] assessed changes in brain structures but did not report data ap-
propriate for performing a meta-analysis, so a qualitative synthesis was made. León-
Llamas, J.L. et al., 2020 [67] evaluated the effects of VRBT on grey matter volume in differ-
ent brain structures in 50 women with FMS through magnetic resonance imaging (MRI).
Significant relationships (p < 0.05) between PVO2 and the left and right regions of the hip-
pocampus and the left and right regions of the amygdala were found with VRBT compared
to NI. Villafaina, S. et al., 2019a [63] evaluated the effects of VRBT on resting brain dynamics
in 55 women with FMS. Significant differences in measured electroencephalographic (EEG)
signals were found in some frontal, parietal, temporal and occipital areas (p < 0.05) in the
VRBT group. VRBT was more effective in the group with a shorter duration of symptoms,
showing between-group differences in some frontal and temporal areas.

4. Discussion

FMS is a chronic disease characterized by widespread muscle pain that reduces
functional capability and QoL. In addition to other therapies, such as pharmacotherapy [72],
balneotherapy [73] or physical exercise [74,75], VRBT has emerged as a new therapy that
can reduce the impact of FMS symptoms. The present study proposed to compile the
scientific evidence published to date to analyze the effectiveness of VRBT on the impact of
FMS and in other related outcomes.

One of the most important impairments of FMS is its impact on ADLs, which is mainly
assessed with the FIQ [76]. Our results suggested that VRBT is effective to reduce the
impact of FMS symptoms on ADLs. The significant decrease in FIQ scores (approximately
10% of the total score both with VRBT alone or combined with CTBTE) would be related
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to the fact that VRBT is an active therapy that requires continuous body movements,
which can combine the effect of multisensory stimulation and physical exercise. VRBT is
considered a positive, different and motivating experience that directly impacts well-being
and reduces the perception of the severity of symptoms. These results support the fact
that VRBT may be considered a real therapeutic option to reduce the impact of FMS. In
addition, subgroup analysis according to specific comparisons, showed that to VRBT is
better than or NI (also called, UC) and the combined use of VRBRT with CTBTE is better
that to perform only CTBTE. Between these two comparisons, VRBT with CTBTE is the
best therapeutic option to improve the FIQ in women with FMS. It can allow personalize
therapies combining different VR videogames and CTBTE protocols adapted for each
women with FMS.

Some studies have suggested that VRBT is a novel approach in the field of orthopedic
rehabilitation [77], in the management of acute or chronic pain [78] and in neuropathic
pain control [79], among others. Our findings showed that VRBT could be effective as a
non-pharmacological alternative intervention to reduce pain in women with FMS. Sub-
group analysis revealed that in comparison with UC, VRBT is effective to reduces the pain
level. The high levels of body pain that patients with FMS suffer from are supported by
CS, which can be enhanced or maintained by supraspinal processes involving cognitions
and focused attention on the sensation of pain [80]. It has been described that emotions
that are directly connected to the limbic system can modulate pain through descending
pathways [81]. To interact with VRBT as a method of distraction in which many neuro-
physiological connections occur between the visual and somatosensory systems might
divert attention, leading to a slower response to incoming pain signals [78,81]. Likewise,
a pleasant playful experience would lead to positive emotions capable of improving en-
dogenous nociceptive inhibition. The continuous pain experience in patients with FMS
produces muscle debility that together with negative emotions when moving can favor
the appearance of kinesiophobia that reduces active movement and muscle tone, thereby
increasing fatigue and pain [82]. VRBT requires autonomous movement of different body
parts that can increase muscle tone and the perception of pain-free movement favoring
the elimination of restrictions to movement included in the cerebral body scheme due to
continued pain. Performing CTBTE through VR devices could provide greater adherence
by using exercises adapted to different levels of progression. VR-based exercises could be
more enjoyable and stimulating, facilitating implementation in subjects with FMS who
have difficulty adhering to CTBTE.

Balance disorders appear in women with FMS, increasing the risk of falls [4]. A recent
meta-analysis showed that women with FMS develop balance disorders [83] resulting in
a high risk of falls. Some studies have found a reduction in brain grey matter in which
vestibular, visual and somatosensory information is processed and integrated to produce
a balanced response [84]. For this, it is necessary to implement therapies that provide
the patient with multisensory stimulation at the same time that the patients are forced to
actively work. Our results suggested that VRBT improves dynamic balance in subjects with
FMS. VRBT is an active therapy that requires engaging in physical activities during the
sessions, and the findings obtained were similar to those in different reviews that assessed
the effects of physical exercise or Tai Chi to increase the balance in FMS women [25,85].
According to Villafaina, S. et al., 2019 [63], VRBT produces changes in different brain areas
and increases the grey matter and EEG signals in the frontal, parietal, temporal and occipital
lobes, some of which are responsible for integrating the balance information needed to
respond to a destabilizing stimulus or Earth’s gravitational force. The continued and active
work in the standing position with a high level of multisensory stimulation by VR devices
improve the neuromuscular efferent responses to maintain balance. Finally, some patients
with FMS take anxiety and depression drugs, such as antipsychotics, that can increase the
risk of falls [86]. VRBT includes virtual physical exercise to improve muscle tone, postural
afferences and neuromotor responses to an antigravitational stimulus, reducing the risk
of falls.
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Women with FMS reported a decreased aerobic capacity, which could have a negative
impact on functional capacity and consequently on QoL. Our findings showed an improve-
ment in aerobic capacity in women who were exposed to VRBT. VRBT could provide the
training of representative tasks included in ADLs that require less muscle strength and
allow individuals to perform the activity for longer periods of time, which increases the
cardiorespiratory fitness of these patients [7].

Generalized fatigue induces a sedentary lifestyle in women with FMS, which reduces
aerobic capacity [87]. For this reason, women with FMS can perceive higher levels of
fatigue during the performance of ADLs. Our results suggested that VRBT is useful for
reducing fatigue in women with FMS, and there was a greater effect when combined with
exercise. Our results are in line with a recent review in which VRBT has been postulated
to be an effective method to reduce fatigue in different groups of patients [88]. In recent
years, numerous therapies have emerged for the treatment of fatigue in FMS; however, the
provided evidence has not been sufficient to unify criteria regarding the most appropriate
treatment [89]. In this sense, VRBT may be an effective therapy to reduce fatigue because it
is a customized method that increases distraction and prevents patients from being aware
of fatigue.

In our study, we report that QoL improves after to use of VRBT. Restoring and
balancing physical activity is a challenge in patients with FMS and chronic pain. Low
mood, pain, and fatigue decrease the willingness to perform ADLs, causing low motivation
and a poor sense of self-efficacy and QoL. Recent studies have shown that VRBT improves
mood states, positive emotions, motivation, and self-efficacy in FMS patients [39], which
should have a positive impact on QoL. A recent review postulated that the regulation of
emotions through VRBT could be an effective method to increase QoL and personal well-
being [90]. In addition, several studies have analyzed the efficacy of VRBT in combination
with other therapies on QoL in different pathologies, such as rheumatic and orthopedic
diseases, finding beneficial effects [77].

Our results showed that the levels of anxiety and depression improved after the use
of VRBT in women with FMS, although a major effect was found on depression outcomes.
Physical exercise in FMS patients has previously been shown to improve anxiety [91] and
depression [92]. In recent years, VRBT has been considered a new and cost-effective tool to
complement psychological treatments [93]. Our findings are consistent with a recent meta-
analysis that assessed the effect of VRBT on anxiety and depression, finding a reduction in
anxiety and depression after the application of VRBT in comparison to control conditions
(e.g., waitlist, placebo, relaxation or NI) [94].

One study included in our review found significant relationships between pVO2 and
the left and right regions of the hippocampus and the left and right regions of the amygdala
after training with VRBT [67]. These findings may be in line with the results of a study
that analyzed neural activity and respiratory frequency in anticipation of anxiety. The
activation of this area participates in the enhancement of respiratory frequency. Electric
current sources were found in the left amygdala in the most anxious subjects [95]. The
authors pointed out the need to study the relationship between the aerobic system and
the amygdala, since women with FMS constitute a population associated with anxiety
symptoms [96,97]. Findings from Villafaina, S et al. 2019 [63] indicated that VRBT can
produce changes in the dynamics of the brain that could be related to an increase in
cerebral blood flow. These results are particularly relevant to FMS patients because they
frequently have altered cerebral blood flow variability and velocity [98,99], as well as
impaired cognitive function [100]. Thus, VRBT in FMS patients could increase cerebral
blood flow and, consequently, cognitive function. Additionally, the intervention in this
study was more effective in the group with a shorter duration of symptoms, showing
between-group differences in some frontal and temporal areas. Previous studies have
shown that a longer duration of FMS symptoms predicts lower FIQ scores, which shows
that patients who have suffered from FMS symptoms for short periods of time may be more
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severely affected by the disease [101]. These results suggested that VRBT could counteract
severe FMS symptoms.

Our results may be considered to have some limitations. First, the low number of
studies included may make generalization of our findings difficult. Related with the
generalization of our findings a limitation is that our findings are applied to women with
an age that varied between 38 and 55 years old (mean of 51.4 years old) and BMI between
25 to 28 (mean of 27.7). It would be important to perform new studies in all groups of
age. Second, the impossibility of blinding the therapy to participants increased the risk of
selection bias. Third, it is important to consider the possible risk of publication bias that
may have reduced the reported effects of therapy. Another limitation was the low number
of participants per study, which reduced the precision level of our findings. Besides, it is
important to highlight that the large variations in sensitivity analysis may have affected the
quality of our findings. Finally, it is important to remark that all studies were performed in
Spain, Turkey or Brazil and it can affect to the generalization of our findings. It would be
necessary to perform studies in more countries to increase the application of our findings.

5. Conclusions

This is the first SR with meta-analysis that demonstrates the effect of VRBT in women
with FMS in reducing the health impact of symptoms of FMS, in short-term follow up.
Our results showed an effect of VRBT in comparison to other interventions or NI and
favored VRBT intervention based on the impact of FMS, pain, dynamic balance, aerobic
capacity, fatigue, QoL, anxiety and depression. In addition, when VRBT was combined
with CTBTE and compared to CTBTE alone, our findings showed a large effect of VRBT +
CTBTE intervention on the measures of the impact of FMS fatigue and QoL. However, it is
necessary to conduct further research on this topic, while increasing the sample size and
extending the assessments to the long term.
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Abstract: The obligation to protect children is defined by law. However, there is fragility in identifying
actual or potential situations that jeopardize their development. This review aims to identify the
family risk factors that jeopardize child development. A scoping review was conducted following
the Joanna Briggs Institute for Evidence-Based Practice framework and the 2020 Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA) statement. The research was carried out
on the electronic databases PubMed, CINAHL, Nursing & Allied Health Collection: Comprehensive,
MEDLINE Complete, and MedicLatina, with a time limit of 2010 to 2021. The search was restricted to
documents written in Portuguese, English, and French. A total of 3998 articles were initially identified.
After selecting and analysing, 28 risk factors were extracted from 29 articles. Four categories of risk
factors were identified—namely, patterns of social and economic interaction, family characteristics,
caregiver’s characteristics, and parenting. The results of this review allow the identification of family
risk factors that jeopardize child development. This is significant for Child Protective Services workers
as they carry out their risk assessments. This assessment is the first step in avoiding an accumulation
of harm to at-risk children and allowing the development of interventions for minimising harm’s
impact on children’s development.

Keywords: child; child abuse; maltreatment; neglect; risk factors; family; caregivers; child protective services

1. Introduction

The family is a micro-system with an organization, both structural and functional. Each
family member plays a socially defined role, referring us to a space of affection, harmony,
and protection between its members. The family environment has been the subject of
several studies on its implications for children’s development and can be conceptualized as
a resource or adversity [1].

Even though most children grow in desirable environments, a minority are victims of
multiple types of maltreatment by their parents or caregivers [2].

When children are at risk of or are experiencing neglect or any other form of maltreat-
ment, Child Protective Services (CPS) becomes involved in investigating the allegations.
The CPS is a branch of the state’s social services department that assesses, investigates, and
intervenes in cases of an allegation of child abuse and neglect. The main focus is on pro-
moting child’s rights and safety and providing support for parents to strengthen families
and promote a safe, nurturing environment for children [3]. While effective engagement
is an essential component for helping children and their families, this process presents an
ongoing challenge [4]. There is an underlying tension caused by the controlling function
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inherent to the CPS and the contribution to developing families’ skills to produce better
outcomes for children [5].

Dealing with the duality of this relationship can be challenging for families and CPS,
given the expectations that CPS workers will engage in conflicting roles of supporting
families on the one hand and ensuring the child’s safety on the other. In addition, having
the right to remove a child from their home causes a level of mistrust throughout the
interaction [6].

For CPS to investigate any allegations of children who are at risk of or who are
experiencing any type of abuse or neglect, the initial assessment is crucial. This assessment
is performed by CPS workers and enables the collection of information that confirms or
disproves the veracity of the allegations [7,8].

The CPS workers come from various professional areas, and in practice, it is verified
that their assessments are based on criteria arising from their fields of training and expertise.
This may lead to difficulty in gathering information, and consequently, it may hinder
decision-making.

Previous research has revealed several risk factors frequently related to child mal-
treatment. For example, a study assessing the risk of child abuse showed a higher risk
for mothers with lower education and social support [9]. Another study reviewed CPS
reports from 2006 to 2008 for families in Connecticut’s child abuse prevention program and
identified several family risk factors—namely, histories of CPS, domestic violence, mental
health, sexual abuse, substance abuse, and criminal involvement [10]. Children in families
and environments exposed to these factors have an increased probability of experiencing
neglect or any other type of abuse [11,12]. Although several studies approach the risk
factors for child maltreatment and the improvements in risk assessment, recent research
has not adequately looked at the factors related to the family.

A better understanding of family risk factors can support CPS workers in the identifi-
cation of stressors and situations that put children at risk of neglect or abuse, allowing CPS
workers to intervene before maltreatment occurs. Considering this gap in evidence, this
review aims to identify the family risk factors that jeopardize child development.

2. Methods

This scoping review report was drawn based on the 2020 Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) statement [13]. In addition, our
methods followed the Joanna Briggs Institute for Evidence-Based Practice framework [14].
According to PCC, the following research question was defined: What are the family risk
factors that jeopardize child development?

The PubMed, CINAHL, Nursing & Allied Health Collection: Comprehensive, MED-
LINE Complete, and MedicLatina databases were searched using a combination of concepts
in line with the DeCS/MeSH terms. The search equation was: ((Social service Or Social
work OR Protection service) AND (Family OR Caregiver) AND (Neglect OR Abuse OR
Maltreatment) AND (Child OR Child, preschool OR Adolescent)).

The selection criteria were: documents written in Portuguese, English, and French,
published between 2010 and 2021, which addressed or referred to the family risk factors
that jeopardize child development. All documents that did not meet the selection criteria
were excluded from the review.

Two researchers independently carried out the search, selection, and extraction of data
to increase consistency.

The article selection was performed in three phases. In the first phase, the title was
analysed, followed by the abstract analysis, and, finally, the selected articles were read
in full. When it was unclear whether an article fit this review, it went to the following
analysis stage. Disagreements between reviewers were resolved through discussion. In
occasional situations, if any doubt or inconsistency was present, the issues were discussed
by all researchers.
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Data were extracted using an instrument designed for data extraction, considering the
defined research questions. Finally, all authors discussed the final extraction chart.

A data-driven thematic analysis adopted from Braun, Clarke, Hayfield, and Terry’s
guidelines [15] was undertaken. Two researchers reviewed data independently and manu-
ally coded using inductive analysis to identify common themes across the collected data.
Data were separated into meaningful units of words or phrases on the same topic. Then,
codes were assigned to the meaningful units, and categories were identified, reflecting
differences and similarities in data. The two researchers compared their findings to finalize
this analysis process, and discussion resolved any discrepancies. Finally, the whole research
team reviewed the final findings.

From the analysis, the family risk factors were grouped under different categories.

3. Results

The study selection process is summarized below in the PRISMA flow chart (Figure 1).
Initially, 3998 documents were identified in the different databases. Then, after analysing
the complete texts, 29 articles (Table 1) presented knowledge that allowed answering the
research question.

Figure 1. PRISMA flow chart.
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Table 1. Selected articles.

Study (S)/Authors/Year Title

S1—Donohue et al. (2016) [16] Development and initial psychometric examination of the Home Safety and
Beautification Assessment in mothers referred to treatment by child welfare agents.

S2—Gurwitch et al. (2016) [17] Child-Adult Relationship Enhancement (CARE): An evidence-informed
program for children with a history of trauma and other behavioural challenges.

S3—Casillas, Fauchier, Derkash, and Garrido
(2016) [11]

Implementation of evidence-based home visiting programs aimed at reducing
child maltreatment: A meta-analytic review.

S4—Peng et al. (2015) [18] A systems approach to addressing child maltreatment in China: China needs a
formalised child protection system.

S5—Loman and Siegel (2015) [4] Effects of approach and services under differential response on long-term child
safety and welfare.

S6—Winokur, Ellis, Drury, and Rogers
(2015) [19]

Answering the big questions about differential response in Colorado: safety and
cost outcomes from a randomised controlled trial.

S7—Jones (2015) [20] Implementation of differential response: a racial equity analysis.

S8—Fuller, Paceley, and Schreiber (2015) [21] Differential Response family assessments: listening to what parents say about
service helpfulness.

S9—Duffy, Hughes, Asnes, and Leventhal
(2015) [10]

Child maltreatment and risk patterns among participants in a child abuse
prevention program.

S10—Goltz, Mena, and Swank (2014) [22] Using growth curve analysis to examine challenges in instrumentation in
longitudinal measurement in home visiting.

S11—Schneiderman, Hurlburt, Leslie, Zhang,
and Horwitz (2012) [12]

Child, caregiver, and family characteristics associated with emergency
department use by children who remain at home after a child protective
services investigation.

S12—Benbenishty et al. (2015) [23]
Decision making in child protection: An international comparative study on
maltreatment substantiation, risk assessment and interventions
recommendations, and the role of professionals’ child welfare attitudes.

S13—Macdonald et al. (2014) [24]

THE SAAF STUDY: evaluation of the Safeguarding Children Assessment and
Analysis Framework (SAAF), compared with management as usual, for
improving outcomes for children and young people who have experienced, or
are at risk of, maltreatment.

S14—Glad, Jergeby, Gustafsson, and
Sonnander (2014) [25]

Social worker and teacher apprehension of children’s stimulation and support in
the home environment and caregiver perception of the HOME Inventory
in Sweden.

S15—Hirsch, Yang, Font, and Slack (2015) [26] Physically hazardous housing and risk for child protective services involvement.

S16—Malo, Moreau, Lavergne, and Hélie
(2016) [27]

Psychological maltreatment, the under-recognised violence against children: a
new portrait from Quebec.

S17—Zimmermann et al. (2016) [28]
Growing up under adversity in Germany: Design and methods of a
developmental study on risk and protective mechanisms in families with diverse
psychosocial risk.

S18—Ben-David (2016) [29]
A Focus on Neglect: Comparing the Characteristics of Children and Parents in
Cases of Neglect, Abuse, and Non-CAN (Child Abuse and Neglect) in Israeli
Rulings on Termination of Parental Rights.

S19—Liel et al. (2020) [30] Risk factors for child abuse, neglect and exposure to intimate partner violence in
early childhood: Findings in a representative cross-sectional sample in Germany.

S20—Ajduković, Rajter, and Rezo (2018) [9] Individual and contextual factors for the child abuse potential of Croatian
mothers: The role of social support in times of economic hardship.

S21—Vial et al. (2020) [31] Exploring the interrelatedness of risk factors for child maltreatment: A
network approach.
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Table 1. Cont.

Study (S)/Authors/Year Title

S22—Laslett, Room, Dietze, and Ferris
(2012) [32] Alcohol’s involvement in recurrent child abuse and neglect cases.

S23—Vincent and Petch (2017) [33] Understanding child, family, environmental and agency risk factors: findings
from an analysis of significant case reviews in Scotland.

S24—Logan-Greene and Jones (2018) [34] Predicting chronic neglect: Understanding risk and protective factors for
CPS-involved families.

S25—Gifford, Eldred, Sloan, and Evans,
(2016) [35]

Parental Criminal Justice Involvement and Children’s Involvement With Child
Protective Services: Do Adult Drug Treatment Courts Prevent Child Maltreatment?

S26—Nilchian et al. (2012) [36] Evaluation of factors influencing child abuse leading to oro-facial lesions in
Isfahan, Iran: A qualitative approach.

S27—Palusci and Ilardi (2020) [8] Risk Factors and Services to Reduce Child Sexual Abuse Recurrence.

S28—McConnell, Feldman, Aunos, and Prasad
(2011) [37] Parental cognitive impairment and child maltreatment in Canada.

S29—Sinanan (2011) [38] The impact of child, family, and child protective services factors on reports of
child sexual abuse recurrence.

A total of twenty-nine studies published between 2010 and 2021 were selected for
final analysis. Regarding the country where studies were applied, we verified that the
majority of studies were from the USA [4,8,10–12,16,17,19–22,26,29,34,35,38], eight were
from Europe [9,23–25,28,30,31,33], two were from Canada [27,37], one was from China [18],
one was from Australia [32], and another was from Iran [36].

The content analysis of the data in the articles allowed the identification of twenty-
eight family risk factors that jeopardize child development, which were grouped into four
categories. These results are presented in Table 2.

Table 2. Family risk factors.

Category Risk Factors Study

Patterns of social
and economic

interaction

Hazardous housing S1, S8, S13, S15

Low social support S4, S9, S11, S12, S13, S16, S20, S28

No means of transportation S8

Mismanaged finances S2, S4, S5, S7, S9, S10, S11, S12, S14, S15, S17, S20, S26,
S27, S29

Violence in the community and neighbourhood S8, S9, S23

Family
characteristics

History of allegations S8, S9, S10, S14, S15

Domestic violence S3, S5, S6, S8, S9, S11, S13, S16, S17, S19, S21, S24

Family disagreements and conflicts S4, S7, S8, S11, S12, S15, S16, S17, S19

Single-parent families S3, S4, S7, S9, S10, S14, S17

Multi-child family S15, S17, S19, S24

Multiple caregivers S9

Existence of stepmothers and stepfathers S4, S9, S15

Being the firstborn S3

Poor communication between separated parents S8, S16, S26
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Table 2. Cont.

Category Risk Factors Study

Caregiver
characteristics

Alcohol and/or drug abuse S3, S5, S9, S10, S13, S14, S15, S17, S18, S22, S23, S26, S27

Mental health problems S5, S8, S9, S10, S11, S13, S14, S15, S17, S24, S26, S28

History of inflicting maltreatment S5, S26, S27

Low level of education S3, S9, S10, S12, S14, S15, S20

Criminal record S5, S9, S10, S11, S13, S14, S18, S25

Lack of cooperation with CPS S11, S12, S28

Unintended pregnancy S10, S14, S17

History of having been maltreated S3, S9, S10, S11, S13, S14, S21

Age (under 18 years old) S3, S6, S9, S10, S14, S15, S17, S19

Parenting

Unrealistic expectations towards the child S11

Negative attitudes towards the child S10, S14, S16, S17

Abusive and mistreating practices S4, S5, S10, S11, S13, S14

Multiple trips to children’s emergency room S9, S11

Parents absent in childrearing S4, S8, S16, S21

4. Discussion

Experiencing physical and emotional maltreatment in childhood can lead to the devel-
opment of a broad range of long-term health conditions that can manifest as educational
difficulties, anxiety, depression, trouble forming and maintaining relationships, drug use,
and suicide attempts [39–42]. Therefore, it is essential to identify and, if possible, eliminate
or mitigate factors that jeopardize child development.

This review helps to understand the family risk factors that jeopardize child devel-
opment. Research in this area is crucial, especially as new data reveal the true impact of
the cumulative harm of repeated abusive and neglect parenting practices on early brain
development, emotional regulation, and cognitive and social development. The results
from this review support prior research findings that when assessing families with chronic
neglect and abusive practices, CPS deals with significant and multiple risk factors [43].

Multiple risk factors emerged from the review. The first category of risk factors demon-
strates the relationship of social and economic interaction patterns in child development.
The risk factors that encompass this category are hazardous housing, low social support,
no means of transportation, mismanaged finances, and the presence of violence in the
community and neighbourhood.

Problems in accessing basic needs, including income, employment, adequate housing,
childcare, and transport, are risk factors. In addition, mismanaged finances are considered
a risk factor that contributes to high family stress levels. In combination with other fac-
tors, low economic resources contribute to an increased propensity for child abuse and
neglect [4,8,9,28,36,38].

The existence of means of transportation is significant for parents to have access to
medical appointments, school activities, job interviews, and transport of essential goods
for household activities [21].

Concerning family social exclusion, Macdonald et al. [24] concluded that, by itself, it
is a risk factor for the situations of neglect and abusive practices by families.

We found that specific family characteristics such as a history of allegations, domestic
violence, family disagreements and conflicts, single-parent families, multiple caregivers,
the existence of stepmothers and stepfathers, multi-child families, being the firstborn,
and poor communication between separated parents might also be risk factors during
child development.
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Previous studies found that family characteristics such as having a history of alle-
gations, including a history of abuse and neglect, are risk factors for the child’s develop-
ment [10,21,22,25,26]. Furthermore, families with multiple allegations, either for different
children or referring the same child several times, are also associated with child abuse
and neglect [26]. In addition, children from single-parent families are more likely to be
neglected than children from two-parent families [10,11,18,20,22,25,28]. Thus, there is broad
agreement that child maltreatment should be analysed as a problem in the family system,
although research focuses on the mother or father [44].

Ineffective communication is a barrier between the child’s caregivers, especially when
the parents are separated, with difficulties understanding care [21,27,36]. When the most
consistent pattern in the parents’ relationship involves violence, children exposed to it
are more likely to abuse their partner physically. There is a risk of intergenerational
transmission of partner violence, which increases when either parents or caregivers are
violent [44].

The category caregiver’s characteristics encompasses risk factors that include history
of inflicting maltreatment, having been neglected, criminal record, alcohol and/or drug
abuse, mental health problems, low level of education, lack of cooperation with CPS, being
under 18 years old, and unintended pregnancy.

Several authors frame the use of alcohol or drugs in changes in family function-
ing [4,8,10,11,22,24–26,28,29,32,33,36]. These data are corroborated by a study by Fe-
litti et al. [45], which assessed the adverse childhood experiences of 13,494 individuals.
These researchers identified psychological, physical or sexual abuse, domestic violence,
and living with substance-abusing and mentally ill family members as risk factors for the
child’s development.

Previous studies identified that physical illness and physical, intellectual, or cognitive
impairments might be considered risk indicators. Laslett, Room, and Dietze [46] conclude
that mental or physical illness and alcohol or drug abuse are caregiver characteristics that
should be considered risk factors for the child’s development.

The caregivers’ low level of education is a predictor of abuse and neglect [9–11,22,23,25,26].
A study conducted by Hirsch et al. [26] found that a low level of education was a constant,
with 79% of participants having no more than primary education, regardless of whether
the associated issue was abuse, neglect, or other forms of maltreatment.

Another risk factor identified in this review was the caregiver’s lack of cooperation
with Child Protective Services. This lack of collaboration jeopardizes the child’s well-being
and increases the risk for abuse and neglect [9,12,23].

The last category shows the risk factors associated with parenting that may jeopardize
the child’s development—namely, not meeting the child’s unique needs, unrealistic expec-
tations towards the child, or negative attitudes towards the child, abusive and mistreating
practices, multiple trips to children’s emergency room, and parents absent in childrearing.

Negative attitudes towards the child are considered to be psychologically toxic parent-
ing behaviours [27]. Along the same line, Zimmermann et al. [28] identified that one of the
risk factors for abuse or neglect was perceiving the child as a burden.

There is a significant reduction in the parental skills and commitment of the caregiver’s
motivation for parenting when physical abuse and child neglect are involved, either due
to lack of supervision, unmet basic needs, unsafe home environment, and lack of health
care [4]. In addition, emotional sensitivity, parental guidance, the quality of the affective
relationship, and the failure to promote the children’s autonomy severely compromise
cognitive development and reduce the affective sphere, translating into changes in the
child’s behaviour [28].

CPS assessment needs refinement to better identify cases of child abuse and neglect.
This process can be accomplished by introducing an evaluation of family risk factors
specific to child neglect and abusive practices [34]. Furthermore, the assessment should
be holistic—not focusing on a single factor but considering the accumulation of harm
perceived through the various interactions with CPS [43].
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Current CPS practices focused on determining the risk of harm associated with the
present allegations, not considering past patterns of abuse or neglect. A shift in thinking is
necessary to minimize the harmful impact of recurrent neglect over time. CPS can achieve
better results by adding a family risk factors assessment in its evaluation processes.

As critics have argued, the introduction of screening tools in CPS assessment processes
needs to be followed by training and buy-in from frontline staff [47]. Therefore, training
regarding family risk factors and their implications on the child’s development should be
mandatory for all CPS professionals who handle the allegations.

The results from this review can be helpful for CPS workers when assessing children
and families to identify stressors that place a child at risk for child maltreatment. A com-
prehensive family assessment is essential for identifying children who have experienced
or who are at risk of maltreatment. This assessment enables CPS workers to identify and
prevent further abuse or neglect and support and improve parental abilities to guarantee a
safe and nurturing environment that allows the child’s development.

Our results can also be significant for future research, as they can be used as a founda-
tion on which to develop screening tools for assessing family risk factors that jeopardize
child development.

This research has several limitations. First, the researchers’ choice to develop a scoping
review combined with a data-driven thematic analysis instead of a meta-analysis may
impact data reliability. Second, the databases’ restrictions and imposed time limits may
influence the results obtained. Third, we have to consider the exclusion of studies written
in languages other than English, Spanish, or Portuguese. These methodological choices
may have led to some relevant studies being excluded.

5. Conclusions

The result of this research intends to contribute to allow CPS to adequately assess
the presence of risk factors that jeopardize child development. This initial assessment is
a fundamental step that enables CPS to collect information that confirms or disproves an
allegation’s veracity and then act to minimize the impact of the risk factor on the child’s
development. This review addresses a critical evidence gap regarding the family risk factors
that jeopardize child development. It allowed the identification of several articles from
which family risk factors were extracted, falling into four categories: social and economic
interaction patterns, family characteristics, caregiver’s characteristics, and parenting. The
identification of these four categories that comprise twenty-eight family risk factors can
help CPS workers identify stressors and situations that put children at increased risk for
maltreatment. However, despite the usefulness of these results, we must emphasize that
although certain factors might be present in families where neglect and abuse occur, it
should not be assumed that the presence of these factors causes child maltreatment.
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Abstract: Schools are particularly suitable contexts for the implementation of interventions focused
on adolescent sexual behavior. Sexual education and promotion have a multidisciplinary nature.
Nurses’ role and the spectrum of the carried-out interventions is not clear. We aimed to identify
interventions that promote a healthy sexuality among school adolescents. Our review followed
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews and was registered in the Open Science Framework. Published articles on sexuality in
adolescents in school contexts were considered. The research limitations included primary studies;
access in full text in English, Spanish, or Portuguese; and no data publication limitation. Research
was carried out on the EBSCOhost, PubMed, SciELO, and Web of Science platforms; gray literature
and the bibliographies of selected articles were also searched. A total of 56 studies were included
in the sample. The studies used a broad range of research methods, and 10 types of interventions
were identified. Multi-interventional programs and socio-emotional interventions showed a greater
impact on long-term behavioral changes, and continuity seemed to be a key factor. Long-term studies
are needed to reach a consensus on the effectiveness of interventions. Nurses’ particular role on the
multidisciplinary teams was found to be a gap in the research, and must be further explored.

Keywords: adolescent; nursing; review literature; sexuality

1. Introduction

The World Health Organization [1] considers sexuality as a central aspect of human
beings. It is influenced by psychological, social, biological, religious, spiritual, political,
legal, economic, ethical, and historical issues.

Sexual development is considered a multidimensional process that is experienced
more intensely by adolescents as they go through the changes of puberty, develop the
capacity for intimacy, and experience sexual thoughts [2]. Adolescence is a complex stage
of life that brings several challenges to health professionals. By traditional definition, it
includes individuals from 10 to 19 years old. However, the definition has long posed
a conundrum, and recently Sawyer at al. [3] suggested an extension to 10–24 years to
correspond to a more current and updated concept. Regardless of age limits, it is a period
of important biological growth, psychological development, and social role transitions.

The World Health Organization and other agencies consider sexual education as a
priority within this age group due to sexual behavior implications, such as maternal mor-
tality or sexually transmitted infections [4], and aspects such as gender-based violence and
gender inequality. Since sexuality is an all-encompassing concept, there is no consensual
definition of it. However, Goettsch [5] suggested a preliminary definition that includes:
sexuality as an individual capacity, its experiential nature, body-oriented, and directed
to genital excitation. The World Health Organization [1] gives a more comprehensive
definition of sexuality that includes reproduction, sex, sexual orientation, gender identities
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and roles, pleasure, and intimacy, highlighting that not all of them are always experienced
or expressed.

For many years now, schools have been considered privileged contexts for the imple-
mentation of health promotion and education, as they are built to foster personal and social
development. Schools are the ideal place for building health-promoting communities,
and are able to link children, families, and communities with other services (e.g., health
services). The role of schools in health promotion is not a new phenomenon. In fact, histor-
ically, implementing health education interventions in schools has been recommended by
several organizations and in several countries [6].

School-based education includes sexuality in its educational curricula, which is dif-
ferent from interventions, that can be implemented in a more/less structured way. Both
approaches are used worldwide according to the context characteristics. School-based
interventions are wildly recognized for their impact on adolescents’ sexual health [6]. Many
sex education programs, especially those centered on risks associated with sexual activity,
focus on knowledge as a prerequisite for adopting preventive behaviors. However, results
from surveys such as the Health Behavior in School-Aged Children showed a trend of
systematic reduction in terms of knowledge and protective behaviors [7]. Simultaneously,
scientific evidence has shown that existing knowledge is not directly expressed in preven-
tive practices, and that programs that include an ecological and participatory approach are
more effective [8]. Thus, the focus of intervention programs has been expanding at differ-
ent levels: from risk prevention to well-being, from directed and specific to individual to
comprehensive and structural, and from traditional knowledge transference to innovative
tools [9].

Interventions such as school policy changes, parent involvement, and work with local
communities have been identified as effective for promoting sexual health [10]. In addition,
the influence of contextual factors such as peers, parents, siblings, and schools have been
examined and established by researchers [11]. As the field of intervention has expanded, it
became evident that sexual education and promotion has a multidisciplinary and cross-
sectoral nature. Interventions are broad, and are implemented by different professionals
such as teachers, social workers, or psychologists, among others.

In this context, nurses are often involved in schools’ health promotion programs in
general, but their role in these programs is not always clear or visible. Depending on
the different realities, they can be in school-based health centers, or work in partnership
with teachers or as part of multidisciplinary school health teams, and are often the only
link between children and the health system [12]. They work directly with children and
adolescents, but also collaborate in the training of teachers and other school personnel [13].
Additionally, annual preventive health examinations are seen as encounters in which
screening adolescents for sexual and reproductive health is recommended [14]. Nurses
work in a wide variety of settings (hospitals, health centers, schools), which gives them
direct access to adolescent populations. In addition, nurses have an important role in
promoting accessibility, inclusive communication, competent and guideline-based care,
and confidentiality. Barriers to the implementation of health programs, identified by
teachers, include lack of training and lack of time [8]. The integration of nurses in these
programs represents an added value, and their unique combination of knowledge and
specific skills [14] make them an essential and central element in these teams. A preliminary
literature search revealed that the available studies on sexual education interventions are
dispersed. Specific studies on nursing interventions in the school context also are scarce.
The role of nursing and its unique contributions to this area remain less clear and less
explored. Therefore, it is fundamental to firstly map the wide spectrum of interventions to
promote adolescent sexuality, carried out in the school context. This can further contribute
to a clearer identification of nursing’s role, and to the planning of interventions that are
scientifically accurate, sustainable, and age- and culturally appropriate.

A scoping review was conducted according to the steps defined by Tricco et al. [15]
that aimed to identify interventions that promote a healthy sexuality among school ado-
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lescents. This methodology proved to be advantageous, as it allowed identifying gaps
in the literature, mapping the available evidence [16] that will support the planning of
interventions to promote a healthy sexuality among adolescents in schools. The following
research question was defined, according to PICo: which are the interventions that pro-
mote a healthy sexuality among school adolescents? (Population: adolescents; Interest:
interventions to promote a healthy sexuality; Context: school).

2. Materials and Methods

The steps defined by Tricco et al. [15] for the scoping review were followed as
detailed below.

Protocol and Registration. The protocol was drawn according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) and registered prospectively with the Open Science Framework on 18 June
2021 (https://osf.io/v97ek/?view_only=).

Eligibility criteria. Considering the scarcity of studies on specific nursing interventions,
and keeping in mind the multidisciplinary scope of health promotion, for the purposes
of this study, we selected studies focused on multidisciplinary interventions. Published
articles on nurses, teachers, psychologists, and social care professionals integrated in
work groups on sexuality in adolescents from school context were considered for analysis.
Empirical studies with quantitative, qualitative, and mixed methods were included to
maximize the coverage of evidence available. Peer-reviewed papers available in open
access and full text and written in English, Spanish, and Portuguese were included. As
to the publication date, no time frame was established. Manuscripts were excluded if
studies were performed in specific contexts and specific health conditions (for example,
hospitalization or adolescents with mental disorders). Letters to the editor, editorials,
literature reviews, theoretical studies, protocols, methodological studies (for example,
instrument validation/construction), blog articles, advertising, and opinion articles were
excluded. Studies in which subjects were family members or health professionals that did
not identify or suggest any interventions were also excluded.

Information sources. A three-step approach was used, as recommended in the litera-
ture [17]. The search was initially performed in two databases: Medical Literature Analysis
and Retrieval System Online (MEDLINE) and Cumulative Index to Nursing and Allied
Health Literature (CINAHL). Then, an analysis of the words contained in the titles and
summaries was performed to understand the best terms to be used in the review. The
purpose was to identify the keywords to be included in search equation.

In step two, after identifying the MeSH keywords to be used, research was conducted
on the electronic platform EBSCOhost in the following databases: Cumulative Index to
Nursing and Allied Health Literature (CINAHL) (complete); MEDLINE (complete); Nurs-
ing & Allied Health Collection (comprehensive); Cochrane Central Register of Controlled
Trials; Cochrane Database of Systematic Reviews; Cochrane Methodology Register; Library,
Information Science & Technology Abstracts (LISTA); and MedicLatina. Additionally,
PubMed, SciELO, ScienceDirect, and Web of Science were also searched. For grey literature,
we used Open Grey, MedNar, and WorldWideScience.org—The Global Science Gateway.

In step three, the list of references from the articles selected in step two were systemat-
ically searched to find additional relevant literature for this review.

Search. The research equation, designed with keywords and Boolean operators, was:
((Adolescen *) AND (Sexuality) AND (Nurs *)). An asterisk operator (*) was used, so that
the database could identify variants of the original word. Research was performed in March
2021 by all the authors, working in groups of two (F.L. and V.A.; P.O. and M.F.). Considering
inclusion criteria and fields available in databases, the sample initially obtained was limited,
as shown in Table A1 (Appendix A).

Selection of sources of evidence. Articles were selected initially by title, and when
it was not clear if the article fitted this review, the abstract was read. Duplicates were
removed, and inclusion/exclusion criteria were applied. Reviewers in groups of two
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(F.L. and P.O.; V.A. and M.F.) screened the same publications to increase consistency. Any
disagreements between reviewers were resolved through discussion with all reviewers
until consensus was reached.

Data-charting process. The variables to be extracted were decided by all researchers,
and a data-charting table was developed. The process was initially performed individually
by each author. Then, working groups of two were formed (F.L. and P.O.; V.A. and M.F.)
to compare the extracted data, resolve disagreements, and increase accuracy. In cases in
which the articles contained insufficient information, the authors were contacted. The final
extraction chart was discussed by all authors until reaching unanimity.

Data items. Data were extracted related to article characteristics such as reference,
country, and methods (aim, population and sample, type of study). We also included the
intervention implemented, as well as the main findings.

Critical appraisal of individual sources of evidence. To describe the quality of the
selected articles (n = 56), studies were appraised by all authors. Divergent views regarding
the critical appraisal were reviewed until consensus. The Hawker et al. [18] assessment tool,
with a four-grade scale (1 = very poor; 2 = poor; 3 = fair; 4 = good) was used. The total score
ranges between 9 and 36, and higher scores indicate higher quality. An article’s quality
appraisal was centered on the following items: 1—abstract and title; 2—introduction and
aims; 3—method and data; 4—sampling; 5—data analysis; 6—ethics and bias; 7—results;
8—transferability or generalizability; and 9—implications and usefulness.

Synthesis of results. Results were synthetized in a table that included all information
extracted individually and approved by all authors. The data collected summarized
studies and interventions that were identified in this review. Information was collected
related to article reference, country where the study was applied, methods, intervention,
and findings.

3. Results

Selection of sources of evidence. A total of 149 articles were identified by title. From
those, 93 were excluded by abstract. Articles excluded were mainly those that did not iden-
tify interventions. Manuscripts that presented only data concerning descriptive statistics
for a diagnostic purpose in a particular context were also excluded. The process of study
selection is summarized below in Figure 1 using a PRISMA flow chart.

Characteristics of sources of evidence. This review allowed the identification of a
broad set of interventions to promote a healthy sexuality among adolescents in the school
context. Through the International Classification of Health Interventions (ICHI), the World
Health Organization [19] defines a health intervention as an act that has the purpose of
assessing, improving, maintaining, promoting, or modifying health, functioning, or health
conditions. These interventions can be performed for, with, or on behalf of a person or
population. According to ICHI descriptors, interventions regarding sexuality can be mostly
framed as interventions on body systems and function (ICHI code 1) or interventions on
health-related behaviors (ICHI code 4). In this review, both types were retrieved from
articles; however, interventions predominantly were oriented toward behaviors. On the
other hand, it was not always clear which type of intervention was implemented; therefore,
we categorized them as presented in Table A2 (Appendix A). The interventions were
grouped by ascending order of frequency found in sample studies (n = 56).

Critical appraisal within sources of evidence. The results demonstrated that overall,
the studies’ quality was high. Quality appraisal ranged from 18 to 35. Sampling, ethics,
and bias, as well as transferability, were the main limitations of the studies (Table A3—
Appendix A).

Results of individual sources of evidence. The results from each study selected in this
scoping review are synthetized in Table A4 (Appendix A).
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Synthesis of results. A total of 56 studies published between 1998 and 2021 were
selected for final analysis. All studies had adolescents as subjects except for Barnes et al. [20],
who studied nurses; and Valli and Cogo [21], whose study was related to school blogs on
sexuality. Sample sizes ranged from 10 [22] to 11840 [23]. As to publication date, more
than half of our article sample (n = 32) were published in the last 10 years. Regarding the
country where studies were applied, we verified that there were studies from all around
the world; however, three countries stood out: Brazil, with 16 articles; the USA, with
13 articles; and the UK, with 6 articles. Of the studies, 32 were of a quantitative nature,
18 used a qualitative approach, and 6 used mixed methods. Surveys were the most used
form of collecting data (28), followed by combined techniques. These techniques included
the use of surveys combined with interviews [24–26], focus groups [27,28], and an online
environment [29]. A field diary and participating observation were also found as combined
data collection techniques [22,30].

4. Discussion

Summary of evidence. The results indicated that adolescent sexuality is a relevant,
current, and growing interest theme for health professionals, as we found articles from all
around the world, and the great majority were recently published.

Evidence was mapped regarding the type of interventions performed in the school
context, the factors that may influence their effectiveness, and a few considerations that
were found on the multidisciplinary nature of school-based interventions.

Although studies that described an isolated intervention were found, mostly articles
reported the findings of multiple interventional programs, such as SHARE [31–33] and
Cuídate [34–36], or combined interventions, as stated above. The diversity of interventions
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found also reinforced the idea that adolescent health is still an evolving area [37] that
requires a multidisciplinary approach.

Innovative approaches were also described, such as the use of blogs [21], Facebook [29],
and online games [27,38], as they seemed to have greater acceptance by adolescents. As
technologies continue to expand, online resources are becoming progressively relevant
and used by adolescents, which raises concerns regarding vulnerability, but also presents
opportunities for important impacts on healthy learning [39].

Interestingly, mobile phone intervention was found in six studies. Given the access
and amount of time spent by adolescents with these devices, this intervention seems
particularly suitable for the adolescent population. As an intervention that uses existing
resources, mobile phone intervention is cost effective and sustainable, with the ability to
reach many adolescents even in low-income countries. Furthermore, there is evidence that
the use of mobile text messages may lead to improved adolescent sexual and reproductive
health [40].

Interventions delivered through school-based health centers (SBHCs) are described
in two studies. The existence of SBHCs has proven to have an impact on adolescents
regarding satisfaction with their health and adherence to health-promoting behaviors [41].
Not all countries have SBHCs, since they are not part of their health and education systems.
Nevertheless, policy makers should consider including this strategy in their agendas, as it is
a more comprehensive and integrated approach. It has proven to raise adolescents’ access
to health care services, overcoming identified barriers such as charges, transportation,
accessibility, availability, and privacy concerns [23].

Sex education sessions, group discussions, and workshops can be framed as the more
traditional interventions. They can be implemented alone, simultaneously, integrated in a
broader program, or used combined with other interventions. The studies that addressed
them were mostly descriptive, with few considerations of their effectiveness as isolated
interventions. With respect to sex education sessions, nurses often have a prominent
role, particularly school nurses, as they have a broader knowledge of health-related is-
sues. Brewin et al. [42] reported barriers related to privacy, time, confidentiality, and fear
of conflict.

Peer education was only mentioned in four studies. This is an intervention that creates
greater expectations around its impact on adolescent sexual behavior because, when per-
formed and conveyed by peers with a similar age or status, it becomes more appealing and
credible [43]. However, no study could demonstrate peer education effectiveness by itself.
Stephenson et al. [43] argued that it should be considered as part of a broader program.

Concerning interventions’ effectiveness, some studies did not assess interventions’
impact on adolescent behavior or knowledge, only describing the implementation ex-
perience in the school context. Even so, a more comprehensive approach that includes
multiple types of interventions seems to be more effective in promoting positive changes
in sexual behavior [44]. These findings were aligned with the multidimensional scope of
adolescent sexuality.

In general, the articles evaluating the effectiveness of programs demonstrated a very
low sustainability in the modification of risk behaviors [31,36,43,45,46] of young people and
adolescents. Of the articles included, only one showed maintenance of the positive effects in
terms of reduced pregnancies, delayed sexual debut, and intentions to use condoms. Again,
it described a more comprehensive approach: a training intervention for children’s social
competence, classroom management and instruction, and parenting practices without
interventions specifically aimed at sexuality [47].

In addition, interventions focused on psycho-affective and socio-emotional skills
showed a greater impact on long-term behavioral changes. These findings were in line
with the growing interest in socio-emotional skills learning (SEL) that, especially since
the beginning of this century, has shown a positive impact on school success, well-being,
and health of the participants [48], and which are at the base of health-promotion pro-
grams in schools such as the Collaborative for Academic, Social, and Emotional Learning
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(CASEL) (Chicago, IL, USA) or the Schools for Health in Europe Network Foundation
(SHE) (Haderslev, Denmark).

Furthermore, we believe that the fact that programs are mostly implemented in
local and regional contexts and only in a specific period of time limits their long-term
effectiveness. Continuity seems to be a key factor in maintaining the change in adolescent
behavior with regard to their sexuality.

The fact that so many studies and so many different interventions were found, with
little evidence of their effectiveness, may also signify a difficulty in officially instituting
and operationalizing them in the long term.

It is worth noting the difficulties in categorizing the domains of sexuality and stan-
dardizing the language regarding interventions. Despite the evident effort of the scientific
community, there is still no universal consensus on them. Thus, there seems to be agreement
on the multidisciplinary nature of interventions that promote adolescent sexuality.

As to limitations, we must consider the possibility of having excluded or missed
some relevant studies due to the databases used, and the exclusion of studies written in
languages other than English, Spanish, or Portuguese.

5. Conclusions

As previously mentioned, nurses are often involved in schools’ health-promotion
programs in general, but their role in these programs is not always clear or visible. This
research did not allow us to draw conclusions about this topic. Nonetheless, it is interesting
to note that most studies had nurses or nursing professors as their first author, although
they did not focus exclusively on the role of nurses/nursing care. Again, this can be
explained by the multidisciplinary nature of the interventions.

Finding which interventions worked best to promote a healthy sexuality among school
adolescents was challenging. As the studies were carried out in very different contexts, and
there are few long-term evaluations of the implemented interventions, it was not possible
to make considerations about their effectiveness.

This review allowed the identification of interventions implemented in schools to
promote adolescents’ healthy sexuality; namely, event history calendar, group discussion,
interventions delivered through SBHC, peer education, online intervention, mobile phone
intervention, combined interventions, workshops, sex education sessions, and multiple
interventional programs. These findings were in line with the multidimensional scope of
adolescent sexuality. The studies found were recent and were published all around the
world, which sustained the idea that this is a relevant and evolving theme.

Although most authors were nursing professionals or nursing students, the particular
role of nurses on the multidisciplinary team was not explored. This is clearly a gap in the
evidence that requires further investigation. However, this review gave a clear picture of the
interventions that can be implemented to promote adolescent sexuality. The effectiveness
of those strategies should be further explored. Decision makers should integrate these
strategies in their agendas and use them as collaboration measures between the health and
education sectors.

Author Contributions: Conceptualization, F.L., M.F., P.S.-d.-O. and V.A.; methodology, F.L., M.F.,
P.S.-d.-O. and V.A.; software, F.L., M.F., P.S.-d.-O. and V.A.; validation, F.L., M.F., P.S.-d.-O. and V.A.;
formal analysis, F.L., M.F., P.S.-d.-O. and V.A.; investigation, F.L., M.F., P.S.-d.-O. and V.A.; resources,
F.L., M.F., P.S.-d.-O. and V.A.; data curation, F.L., M.F., P.S.-d.-O. and V.A; writing—original draft
preparation, F.L.; writing—review and editing, M.F., P.S.-d.-O. and V.A.; visualization, F.L., M.F.,
P.S.-d.-O. and V.A.; supervision, F.L., M.F., P.S.-d.-O. and V.A.; project administration, F.L., M.F.,
P.S.-d.-O. and V.A.; funding acquisition, F.L., M.F., P.S.-d.-O. and V.A. All authors have read and
agreed to the published version of the manuscript.

Funding: This work was financed by national funds through the FCT—Foundation for Science and
Technology, I.P., under the project UIDB/04585/2020. The researchers would like to thank the Centro
de Investigacão Interdisciplinar Egas Moniz (CiiEM) for the support provided for the publication of
this article.

213



J. Pers. Med. 2021, 11, 1155

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and registered prospectively with the Open Science Framework on 18 June
2021 (https://osf.io/v97ek/?view_only=).

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

Table A1. Platforms and limiters used in search strategy.

Platform Limiters

EBSCOhost Adolescen * AND Sexuality AND Nurs *
Portuguese, Spanish, or English language full text available

PubMed
Adolescen * AND Sexuality AND nurs *
Portuguese, Spanish, or English language
Full text available

SciELO Adolescente OR adolescência AND sexualidade AND
enfermagem

ScienceDirect (Adolescent OR Adolescence) AND Sexuality AND (nursing OR nurse)
Open access

Web of Science
Adolescen * AND Sexuality AND nurs *
Portuguese, Spanish, or English language
Full text available

Open Grey Adolescen * AND Sexuality AND nurs *

MedNar Adolescen * AND Sexuality AND nurs *
Full text available

WorldWideScience (Adolescent OR Adolescence) AND Sexuality AND (nursing OR nurse)
Full text available

* Placing an asterisk is a strategy used in serach so that all variants of words are considered.

Table A2. Synthesis of interventions retrieved from studies.

Type of Intervention Author, Year [49–82]

Event history calendar (Martyn et al., 2012)
Group discussion (Beserra et al., 2008; Fonseca et al., 2010)
Interventions delivered
through School-Based
Health Centers

(Bersamin et al., 2018; Denny et al., 2012)

Peer education (Hatami et al., 2015; Okanlawon and Asuzu, 2013; Stephenson
et al., 2008, 2004)

Online intervention (Aragão et al., 2018; Castillo-Arcos et al., 2016; Enah et al., 2015;
Souza et al., 2017; Valli and Cogo, 2013)

Mobile phone intervention (Alhassan et al., 2019; Cornelius et al., 2019, 2012; French et al.,
2016; Hickman and Schaar, 2018; Rokicki et al., 2017) [49]

Combined interventions
(Aventin et al., 2015; Barnes et al., 2004; Beserra et al., 2017;
Gallegos et al., 2008; Hirvonen et al., 2021; Madeni et al., 2011;
Oliveira et al., 2016)

Workshops

(Amaral and Fonseca, 2006; Beserra et al., 2006; Camargo and
Ferrari, 2009; Carvalho et al., 2005; Freitas and Dias, 2010; Gubert
et al., 2009; Levandowski and Schmidt, 2010; Santos et al., 2017;
Soares et al., 2008) [50]

Sex education sessions

(Dunn et al., 1998; Elliott et al., 2013; Golbasi and Taskin, 2009;
Grandahl et al., 2016; Lieberman et al., 2000; Moodi et al., 2013;
Rani et al., 2016; Serowoky et al., 2015; Walker et al., 2006; Yakubu
et al., 2019)

Multiple interventions
program

(Henderson et al., 2007; Jemmott III et al., 1998; Jemmott et al.,
2015; Lonczak et al., 2002; Richards et al., 2019; Siegel et al., 1998;
Tucker et al., 2007; Villarruel et al., 2010, 2006; Wight et al., 2002)
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Abstract: Diabetes mellitus (DM) represents a major public health problem, with yearly increasing
prevalence. DM is considered a progressive vascular disease that develops macro and microvascular
complications, with a great impact on the quality of life of diabetic patients. Over time, DM has
become one of the most studied diseases; indeed, finding new pharmacological ways to control it is
the main purpose of the research involved in this issue. Sodium–glucose cotransporter 2 inhibitors
(SGLT-2i) are a modern drug class of glucose-lowering agents, whose use in DM patients has increased
in the past few years. Besides the positive outcomes regarding glycemic control and cardiovascular
protection in DM patients, SGLT-2i have also been associated with metabolic benefits, blood pressure
reduction, and improved kidney function. The recent perception and understanding of SGLT-2i
pathophysiological pathways place this class of drugs towards a particularized patient-centered
approach, moving away from the well-known glycemic control strategy. SGLT-2i have been shown
not only to reduce death from cardiovascular causes, but also to reduce the risk of stroke and heart
failure hospitalization. This article aims to review and highlight the existing literature on the effects
of SGLT-2i, emphasizing their role as oral antihyperglycemic agents in type 2 DM, with important
cardiovascular and metabolic benefits.

Keywords: diabetes mellitus; SGLT-2 inhibitors; antidiabetic agents; cardiovascular outcomes; per-
sonalized therapy

1. Introduction

Diabetes mellitus (DM) is a major public health problem, with yearly increasing
prevalence. Worldwide, more than 460 million people have DM, with estimations stating
that there will be over 700 million cases in the next 20 years [1]. DM is an important
risk factor for cardiovascular disease (CVD). Once present, CVD is the main cause of
morbidity and mortality in diabetic patients [2,3]. Hence, when managing DM, physicians
should be paying attention not only to the proper control of blood glucose, but also
to the obtainment of cardiovascular protection. Several glucose-lowering agents, such
as metformin or glucagon-like peptide 1 receptor agonists (GLP-1 RAs), have proven
important cardiovascular benefits [4–8].

Sodium–glucose cotransporter 2 inhibitors (SGLT-2i) are a modern drug class of
glucose-lowering agents, whose use in DM patients has increased in recent years. Currently,
the American Diabetes Association (ADA) recommends SGLT-2i as a second-line drug
option, after metformin, for managing type 2 DM patients with established CVD [9].
Besides the positive outcomes regarding glycemic control and cardiovascular protection
in DM, SGLT-2i have also been associated with metabolic benefits (such as weight loss),
blood pressure reduction, and improved kidney function [10–13]. The positive effects of
SGLT-2i have been demonstrated in individuals with and without type 2 DM [14,15].

This article aims to review and highlight the existing literature on the effects of SGLT-
2i, emphasizing their role as oral antihyperglycemic agents in type 2 DM, with important
cardiovascular and metabolic benefits.
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2. Mechanism of Action of SGLT-2i and Clinical Effects—A Brief Overview
2.1. Mechanism of Action of SGLT-2i

In healthy persons, almost all filtered glucose is reabsorbed (≈180 g daily) and almost
no glucose is found in the urine as a consequence of SGLT-2 and SGLT-1 action benefits.
SGLT-2 proteins are mainly found in the proximal renal convoluted tubule segment 1, and
are responsible for up to 90% of filtered glucose reabsorption, while, in humans, SGLT-1
acts on segment 3 of the proximal tubule and in the intestine, where it reabsorbs the re-
maining 10% of glucose [16–19]. The Na+/K+ ATP pump located on the membrane of
the tubular cells provides the energy for glucose reabsorption, which is an active trans-
port mechanism [18]. SGLT-2 can also be found in the brain, liver, thyroid, heart, and
skeletal muscle, although in much lower amounts [20]. The physiological renal threshold
for glucose reabsorption corresponds to a blood glucose concentration of 180 mg/dL.
Patients with DM type 1 and 2 have an increased renal threshold, and, consequently,
the expression of SGLT-2 can be up-regulated in diabetic patients, worsening preexisting
hyperglycemia [21]. The mechanism of action of SGLT-2i consists of blocking glucose
reabsorption at the proximal renal tubule, resulting in glucosuria, osmotic diuresis, and
natriuresis, thus reducing blood glucose without stimulating insulin release [22,23]. Cur-
rently, in the United States and Europe, there are five SGLT-2i widely used in type 1 and 2
DM patients, which are as follows: canagliflozin (INVOKANA), dapagliflozin (FORXIGA,
FARXIGA), empagliflozin (JARDIANCE), ertugliflozin (STEGLATRO), and sotagliflozin
(ZYNQUISTA) (Table 1) [18,21,24].

Table 1. List of the currently most used SGLT-2i in the United States and Europe.

Name Available Doses (Milligrams) Route of Administration

Canagliflozin
(INVOKANA®) 100, 300 Oral, q.a.m

Dapagliflozin
(FORXIGATM, FARXIGATM) 5, 10 Oral, q.a.m

Empagliflozin
(JARDIANCE®) 10, 25 Oral, q.a.m

Ertugliflozin (STEGLATRO®) 5, 15 Oral, q.a.m
Sotagliflozin

(ZYNQUISTA™) 200 Oral, q.a.m

Abbreviations q.a.m, every morning

2.2. Clinical Effects of SGLT-2i

By suppressing glucose reabsorption and increasing glucosuria (≈75 g glucose/day,
which corresponds to almost 300 kcal/day), as well as promoting osmotic diuresis
(≈400 mL/day), SGLT-2i reduce blood glucose and promote weight loss [18]. The re-
duction in fasting and postprandial glucose caused by SGLT-2i is associated with decreased
insulin secretion and increased plasma glucagon concentration [25]. Furthermore, by
reducing glucotoxicity, SGLT-2i may improve beta-cell function [26,27].

Taking into consideration the fact that the glucose-lowering effect depends on kidney
function, dysfunction of the renal system may alter this effect. Therefore, regarding the
glucose-lowering efficacy, therapy with SGLT-2i is not recommended in patients with an
estimated glomerular filtration rate (eGFR) <45 mL/min. On the other hand, given that
SGLT-2i are associated with positive renal outcomes, therapy with this drug class may be
considered in diabetic patients with renal impairment, to improve kidney function [28–30].
Decreased insulin secretion results in lipolysis and increased circulating free fatty acids [18].
Glucagon elevation also contributes to lipolysis, and reduces visceral fat [31]. SGLT-
2i can reduce the levels of uric acid in a dose-dependent manner [32]. A summary of
the mechanism of action and the clinical effects associated with SGLT-2i is illustrated in
Figure 1.
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3. SGLT-2i as Antidiabetic Agents

Diabetes mellitus is a complex metabolic disorder frequently associated with excess
weight, hypertension, dyslipidemia, and non-alcoholic fatty liver disease (NAFLD) [33,34].
Moreover, diabetic patients have an increased risk of cardiovascular and renal compli-
cations [3,35]. Therefore, an optimal antidiabetic drug should not only possess a good
glucose-lowering capacity, but should also exhibit benefits on body weight, blood pres-
sure, lipid profile, NAFLD, cardiovascular function, and renal function. SGLT-2i have
been shown to meet many of these criteria. Besides SGLT-2i, glucagon-like peptide 1
(GLP-1) receptor agonists, another modern drug class, exhibit similar benefits in diabetic
patients [36,37].

3.1. Improving Glycemic Control

SGLT-2i have consistently proven their efficacy in improving glycemic control in
patients with type 2 DM in numerous studies, reducing the levels of glycated hemoglobin
(HbA1c), and improving the fasting and postprandial glycemic values [38].

Bailey et al. assessed the efficacy and safety of dapagliflozin in patients with type 2
DM poorly controlled with metformin, in a phase 3, double-blind, placebo-controlled trial.
A total of 546 patients were randomized to dapagliflozin 2.5, 5, or 10 mg, or a placebo, once
daily. It was noted that treatment with dapagliflozin produced greater HbA1c reduction
vs. the placebo (−0.67% with dapagliflozin 2.5 mg, −0.70% with dapagliflozin 5 mg, and
−0.84% with dapagliflozin 10 mg vs. −0.30% with the placebo; P for all three doses of
dapagliflozin vs. placebo: <0.0001) [39]. A meta-analysis of 45 clinical trials, published
in 2013 by Vasilakou et al., showed that HbA1c was reduced by 0.79% (95% confidence
interval (CI): −0.96% to −0.62%) with SGLT-2i in monotherapy, and by 0.61% (95% CI:
−0.69% to −0.53%) with SGLT-2 as an add-on therapy to other antidiabetic agents [40].

In a 26-week, randomized, double-blind, placebo-controlled study, canagliflozin was
assessed regarding its safety and efficacy in subjects with type 2 DM and poor glycemic
control, uncontrolled with diet and exercise. Canagliflozin (100 and 300 mg) significantly
reduced HbA1c compared to the placebo (−0.77% vs. −1.03% vs. −0.14%, respectively;
p < 0.001 for both doses of canagliflozin) [41]. In a 24-week, randomized, controlled trial,
the efficacy and safety of empagliflozin were evaluated when added to linagliptin and
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metformin in patients with inadequately controlled type 2 DM [42]. Empagliflozin (10
and 25 mg) significantly reduced HbA1c by −0.79% and −0.70%, respectively, versus the
placebo. Fasting plasma glucose (FPG) was also significantly reduced by empagliflozin vs.
placebo (p < 0.001) [40]. A phase 3 study evaluated the efficacy and safety of ertugliflozin
plus sitagliptin in patients with type 2 DM inadequately controlled by diet and exercise [43].
After 26 weeks, it was noted that HbA1c was reduced by 1.7%, 1.6%, and 0.4% with
ertugliflozin 15 mg plus sitagliptin 100 mg, ertugliflozin 5 mg plus sitagliptin 100 mg, and
the placebo, respectively. FPG and postprandial glucose were also significantly reduced in
both the ertugliflozin plus sitagliptin groups compared to the placebo group [43].

Shyangdan et al. published a meta-analysis in 2016, which had the objective to
indirectly compare SGLT-2i in diabetes treatment. Few differences between SGLT-2i were
noted. In monotherapy, canagliflozin 300 mg achieved a greater HbA1c reduction vs.
canagliflozin 100 mg (risk ratio (RR): 0.72%) and dapagliflozin 10 mg (RR: 0.63%), without
significant differences when compared to empagliflozin [44]. Goring et al. conducted a
meta-analysis that assessed the change in HbA1c when adding thiazolidinediones (TZD),
sulphonylureas (SU), dipeptidyl peptidase inhibitors (DDP4-i), or dapagliflozin to the
treatment of diabetic patients who were uncontrolled with metformin in monotherapy.
Dapagliflozin had a treatment effect on HbA1c of −0.08%, relative to DDP4-i, and −0.02%,
relative to TZD, with similar HbA1c reduction when compared with SU [45]. Canagliflozin
100 and 300 mg reduced HbA1c by 0.59% and 0.75%, respectively, in a meta-analysis of six
randomized controlled trials, which assessed the efficacy and tolerability of canagliflozin as
an add-on therapy to metformin in patients with type 2 DM. Moreover, FPG was reduced
by 1.49 mmol/L (canagliflozin 100 mg) and 1.80 mmol/L (canagliflozin 300 mg) [46].

According to a meta-analysis of randomized controlled trials, published in 2014,
when added to other antidiabetic drugs, dapagliflozin reduced HbA1c and FPG by 0.52%
and 20 mg/dL, respectively [47]. A meta-analysis that included 38 trials and 23,997
participants showed that SGLT-2i improved glucose control, achieving a decrease in HbA1c
between 0.6–0.9% and a decrease in FPG between 1.1–1.9 mmol/L [48]. The efficacy of
ertugliflozin was assessed when given to patients with type 2 DM, who were treated with
metformin [49]. After 26 weeks, ertugliflozin 5 and 15 mg reduced HbA1c by 0.7% and
0.9%, respectively [49]. A randomized, double-blind, placebo-controlled 4-week study
compared dapagliflozin 10 mg/day with a placebo in adult patients with type 2 DM,
monitoring a 24 h glycemic profile using continuous glucose monitoring. After 4 weeks,
dapagliflozin 10 mg/day achieved a mean glucose reduction of 18.2 mg/dL vs. 5.8 mg/dL
increase with a placebo (p < 0.001) [50].

In a 24-week, randomized, controlled trial, empagliflozin 10 or 25 mg was added
to pioglitazone in patients with type 2 DM, with or without metformin. Empagliflozin
achieved a HbA1c reduction of −0.6% (10 mg) and −0.7% (25 mg) vs. −0.1% with a placebo
(P for both doses of empagliflozin < 0.001) [51]. FPG was reduced by −0.94 mmol/L
(10 mg) and −1.22 mmol/L (25 mg) vs. +0.36 mmol/L with a placebo (P for both doses
of empagliflozin < 0.001) [51]. Empagliflozin 10 and 25 mg was evaluated regarding
its efficacy when added to liraglutide 0.9 mg/day in a 52-week, randomized, phase 4
trial [52]. After 52 weeks, empagliflozin 10 and 25 mg improved HbA1c by 0.55% and
0.77%, respectively. FPG was also reduced by 32.5 mg/dL and 36 mg/dL, respectively [52].
Terra et al. investigated the efficacy of ertugliflozin 5 and 15 mg in patients with diabetes
that was were inadequately controlled with diet and exercise [53]. After 26 weeks, the
treatment with ertugliflozin significantly reduced HbA1c from the baseline by 0.99% (5 mg)
and 1.16% (15 mg), improving FPG and postprandial glucose as well [53].

A summary of the presented studies, regarding the effects of SGLT-2i on improving
glycemic control, is illustrated in Supplementary Table S1.

3.2. Body Weight Reduction Benefits and Effects on Blood Pressure

SGLT-2i also have weight reduction benefits in diabetic patients, which may help
in diminishing insulin resistance, reducing complications, and improving quality of life.
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Body weight loss was observed in patients with type 2 DM who were taking SGLT-2i as a
monotherapy or in combination with other antidiabetic agents.

Regarding body composition, Bolinder et al. showed, through dual-energy X-ray
absorptiometry, that dapagliflozin reduced total body weight by mostly reducing fat
mass [54]. Moreover, dapagliflozin reduced visceral and subcutaneous adiposity, according
to a magnetic resonance imaging sub-study [54]. On the other hand, Fadini et al. found that,
compared to a placebo, dapagliflozin did not affect fat mass when the body composition
was analyzed by bio-impedenzometry [55].

Ferrannini et al. observed that, even though glucosuria is persistent over time, body
weight loss reaches a plateau, given that chronic glucosuria may induce an adaptive
increase in energy intake. Therefore, SGLT-2i may induce greater weight loss if combined
with reduced caloric intake [56]. Ji et al. noted a dose-dependent weight loss effect for
dapagliflozin 5 mg and 10 mg compared with a placebo (−1.64 kg vs. −2.25 kg vs. −0.27 kg,
respectively) [57]. Kaku et al. reported similar results, regarding body weight reduction
effects, for dapagliflozin 5 mg and 10 mg compared with a placebo (−2.13 kg vs. −2.22 kg
vs. −0.84 kg, respectively) [58]. Combining SGLT-2i with other agents that possess weight
reduction benefits via different mechanisms may lead to major weight loss [11]. The
co-administration of dapagliflozin once daily (10 mg) and exenatide, a member of the
GLP-1 RAs family, once weekly (2 mg) resulted in a greater mean bodyweight loss in
patients with type 2 DM than that achieved with monotherapies alone. The change in
baseline weight was −3.41 kg for the exenatide plus dapagliflozin group, −1.54 kg for the
exenatide group, and −2.19 kg for the dapagliflozin group [59]. Strojek et al. observed that
adding dapagliflozin to glimepiride, a member of the sulphonylureas family, improved
body weight compared with a placebo. Dapagliflozin 2.5, 5, and 10 mg/day added to
glimepiride 4 mg/day produced a weight loss of −1.36, −1.54, and −2.41 kg, respectively,
vs. −0.77 kg with a placebo [60].

Canagliflozin exhibits positive and dose-dependent effects on body weight, HbA1c,
and systolic blood pressure reduction. Patients who achieved greater weight loss also
achieved greater reductions in HbA1c and systolic blood pressure. A weight loss of 1%
was associated with a 0.045% reduction in HbA1c and a 0.62 mmHg reduction in systolic
blood pressure [61]. In the same direction, in a recent meta-analysis, SGLT-2i was were
proven to have a mean reduction, both in systolic and diastolic blood pressure, assessed
by 24 h ambulatory blood pressure monitoring. Independent of the SGLT-2i dose, this
effect is comparable with a low dose of hydrochlorothiazide [62]. According to the re-
sults of a the Systolic Blood Pressure Intervention trial (SPRINT trial), in hypertensive
patients without diabetes, who have increased cardiovascular risk, targeting a systolic
blood pressure of ≤120 mmHg (intensive strategy), rather than ≤140 mmHg (standard
strategy), was associated with lower incidence of major adverse cardiovascular events
and all-cause mortality [63,64]. Buckley et al. conducted a study to determine the effects
of intensive blood pressure on cardiovascular outcomes in subjects with type 2 DM and
additional risk factors for cardiovascular disease. Intensive blood pressure treatment
reduced the incidence of cardiovascular death, nonfatal myocardial infarction, revascu-
larization, and heart failure (HF) [65]. In a review conducted by Oliva et al., SGLT-2i
(dapagliflozin and canagliflozin) were associated with a reduction of 4–10 mmHg in sys-
tolic blood pressure in both hypertensive and normotensive patients with type 2 DM [66].
Tikkanen et al. demonstrated that empagliflozin produced a significant reduction in 24 h
systolic and diastolic blood pressure in patients with type 2 DM [67]. Moreover, em-
pagliflozin also produced a significant reduction in 24 h systolic (−5.1 mmHg) and diastolic
(−2.0 mmHg) blood pressure in non-diabetic patients, without acute changes regarding
renal oxygenation [68]. Therefore, although this modern drug class is not approved as an
antihypertensive agent, by reducing body weight and high blood pressure, SGLT-2i have a
positive impact on reducing both cardiovascular and renal risk, regardless of the presence
or absence of diabetes.
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3.3. SGLT-2i and Cardiorenal Continuum

Diabetic patients are prone to developing atherosclerotic cardiovascular disease (AS-
CVD), HF, and renal disease. The pathophysiological chain of the cardiorenal continuum
illustrates a continuous progression up to the end stage of heart disease; with a focus
on a diabetic subgroup, such as type 2 DM, this is the cardinal point in the cardiorenal
continuum, as is shown in Figure 2 [69]. Cardioprotective outcomes in type 2 DM patients
mediated by SGLT-2i are related to systemic and direct myocardial effects. In cardiac home-
ostasis, the main effects address decreasing myocardial fibrosis/steatosis, reducing cardiac
and vascular inflammation, and improving systolic and diastolic myocardial function [70].
SGLT-2i have moderate benefits in patients with baseline ASCVD, decreasing the major
adverse cardiovascular events (MACE) by 14% [14].
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Referring to the effects of empagliflozin in type 2 DM patients with coronary artery
disease, Bilgin et al. stated, in the SUPER GATE study, that the use of this SGLT-2i
significantly reduced the anthropometric indices (body weight and mass index, and waist
and hip circumferences) associated with type 2 DM. In this subset of patients, the metabolic
parameters, including low-density lipoprotein cholesterol levels, were improved, along
with targeted blood pressure values and heart rate. The kidney function, assessed by serum
creatinine levels and eGFR, was not significantly modified [71].

The multicenter, double-blind, randomized controlled VERTIS-CV trial tested the
effect of ertugliflozin on patients with type 2 DM and established ASCVD, and showed the
non-inferiority of this SGLT-2i compared to a placebo, in terms of MACE and reduction
in risk of the first hospitalization for HF, but not for known HF patients [72]. The car-
dioprotection mechanisms of SGLT-2i use were conclusively proved in in vivo models by
dapagliflozin, which decreases myocardial fibrosis through the inhibition of fibroblast mul-
tiplication in the endothelial-to-mesenchymal transition (EndMT) via AMPKα-mediated
inhibition of TGF-β/Smad signaling [73]. In ischemic myocardial injury in nondiabetic HF,
with reduced ejection fraction (HFrEF) porcine models, empagliflozin showed improved
diastolic dysfunction, alleviating left ventricle and cardiomyocyte stiffness [74].

Chronic kidney disease (CKD) is recognized in 30% of patients with type 1 DM
and 40% of patients with type 2 DM [75]. Initially, empagliflozin, canagliflozin, and da-
pagliflozin demonstrated nephroprotection in DM patients without advanced CKD [76–78].
Clinical trials and real-world clinical practice data of SGLT-2i use in patients with type 2
DM, evaluating renal outcome, showed both a reduction in the loss of eGFR and end-stage
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kidney disease [79]. In patients with CKD in different stages, independent of diabetes con-
dition, DAPA-CKD (Dapagliflozin and Prevention of Adverse Outcomes in Chronic Kidney
Disease) and CREDENCE (Canagliflozin and Renal Events in Diabetes with Established
Nephropathy Clinical Evaluation) trials walk one through renal protection. The CRE-
DENCE trial confirmed the use of canagliflozin down to an eGFR of 30 mL/min/1.73 m2.
Nonetheless, it remains to be clarified whether this beneficial effect can be attributed to the
drug itself, or whether it is an SGLT-2 class effect [80–82]. Ertugliflozin reduced renal risk
by 19%, but still did not prove significant benefits in composite renal outcomes, including
renal death, need for dialysis or kidney transplantation, or a two-fold increase in serum
creatinine, in the VERTIS CV study [72].

3.3.1. The Era of SGLT-2i Benefits in Heart Failure

The risk of developing HF in DM patients is at least two times higher compared
to non-diabetic patients [83]. The potential mechanism by which SGLT-2i intervene in
both the preserved and reduced HF risk of type 2 DM patients is related to multiple
pathophysiological processes addressing three major directions, which are as follows:

1. Decreased preload (increased osmotic diuresis and natriuresis);
2. Decreased afterload (lowered blood pressure, reduced arterial stiffness, and vascular

resistance);
3. Strengthening of myocardial contractility (inhibition of cardiomyocyte Na+/H

exchanger; increased myocardial energetics, systolic and diastolic function, cardiac output,
heart rate, O2 consumption, and mediated coronary blood flow; reduction in myocardial
Ca2+/calmodulin-dependent protein kinase II activity and left ventricular mass) [70,84].

SGLT-2i demonstrated positive effects on the scaling down of admission rates in
HF patients, and the lowering of CV (cardiovascular) and all-cause mortality in diabetic
patients [72,78,85–87]. The use of three SGLT-2i (empagliflozin, canagliflozin, and da-
pagliflozin) have a Class 1 level of evidence A, in that they lower the risk of HF hos-
pitalization in DM patients by 35%, 33%, and 27%, respectively, as stated in the 2019
European Society of Cardiology Guidelines on diabetes, pre-diabetes, and cardiovascular
diseases [88].

The first clinical trial exploring the effectiveness of SGTL-2i on cardiovascular out-
comes in HFrEF patients, EMPA-REG OUTCOME (Empagliflozin Cardiovascular Outcome
Event Trial in Type 2 Diabetes Mellitus Patients), met the primary outcome in lowering
the deaths from cardiovascular causes, nonfatal myocardial infarction or stroke, and the
secondary outcome for hospitalization for HF (hHF) [70]. The 10 mg, once daily dose
efficacy of empagliflozin, as an add-on to the optimal HF therapy, was explored in patients
with HFrEF, New York Heart Association (NYHA) functional class II–IV, in the EMPEROR
Reduced trial [89]. Empagliflozin reduced the risk of death due to CV events and acute HF
episodes by 5.3% compared to a placebo, p < 0.001, at a 16-month follow-up. No significant
differences were observed between empagliflozin-treated patients and patients treated
with a placebo, in terms of hypoglycemic episodes, amputation of the lower limb, and
bone fractures [89]. Empagliflozin effects in patients with HF with preserved ejection
fraction (HFpEF), with or without type 2 DM, were investigated in EMPEROR—Preserved
(Empagliflozin Outcome Trial in Patients with Chronic Heart Failure with Preserved Ejec-
tion Fraction). The novelty of the results consists of demonstrating the reduction in the
combined risk of cardiovascular death or hHF [90].

The CANVAS study program (Canagliflozin Cardiovascular Assessment Study and
Canagliflozin Cardiovascular Assessment Study—Renal) also confirmed the reduction in
hHF in patients with type 2 DM and ASCVD, or patients at high risk for CV occurrence,
and also confirmed the reduction in hospitalization of patients with no past events of HF.
Canagliflozin diminished the risk of death from cardiovascular causes, nonfatal myocardial
infarction, or stroke; however, an increased risk of amputation was recorded compared to a
placebo [82].
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For dapagliflozin, the DAPA-HF (Dapagliflozin and Prevention of Adverse Outcomes
in Heart Failure) study showed a reduction in hospitalization for HF and death from
cardiovascular causes compared to a placebo, though this favored patients with NYHA
II functional class compared to those with NYHA III or IV functional class [91]. Positive
results and a beneficial protection profile of dapagliflozin were also observed in non-
diabetic patients with HF and CKD [92].

A summary of the presented clinical trials in Sections 3.3 and 3.3.1 is illustrated in
Supplementary Table S2.

The results of the following ongoing trials will offer evidence-based data on the role
of dapagliflozin in selected outcomes: Dapagliflozin Evaluation to Improve the LIVEs
of Patients With Preserved Ejection Fraction Heart Failure (DELIVER), DAPA ACT HF-
TIMI 68, Efficacy and Safety of Dapagliflozin in Acute Heart Failure (DICTATE-AHF),
Dapagliflozin Heart Failure Readmission Study, DAPA MI Study, and Effectiveness of
Dapagliflozin for Weight Loss [93–98].

4. Conclusions

The recent understanding of the pathophysiological pathways of SGLT-2i places this
class of drugs towards a particularized, patient-centered approach, moving away from
the well-known glycemic control strategy. SGLT-2i exhibit beneficial outcomes regarding
glycemic control in type 2 DM, while also exhibiting weight loss benefits; the latter effect
is especially observed when combined with other weight-reduction agents. SGLT-2i,
by promoting weight loss and positively impacting high blood pressure, may have an
additional cardiorenal protective role. Moreover, SGLT-2i have been shown not only
to reduce death from cardiovascular causes, but also to reduce the risk of stroke and
hospitalization due to heart failure. As a result of the positive cardiovascular and renal
outcomes reported by numerous studies, SGLT-2i might be considered as one of the most
reliable and efficient treatment options in diabetic patients nowadays, given that one of the
main goals in treating type 2 DM is to preservee and improve cardiorenal function. Relying
on the results of SGLT-2i studies, with beneficial effects on cardiovascular outcomes and
mortality in patients with type 2 DM, as well as in non-diabetic patients, prescribing this
class of drugs in medical practice is becoming a priority in personalized medicine.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/jpm11121249/s1, Table S1: summary of SGLT-2i effects on glycemic control as found in several
studies. Table S2: summary of SGLT-2i cardiorenal outcomes as reported in randomized clinical
trials.
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Abstract: Glaucoma is a chronic disease and the second leading cause of irreversible vision loss
worldwide, whose initial treatment consists of self-administered topical ocular hypotensive eyedrops.
Adherence with glaucoma medications is a fundamental problem in the care of glaucoma patients
as up to 50% of patients fail to receive the intended benefits of the treatment. The literature has
identified many barriers to patients’ compliance, from factors depending on the type of medication
administered, communication between physician and patients, to factors dependent on patients’
behaviour and lifestyle. Failure to take medication as prescribed increases the risk that patients
will not receive the desired benefit, which often leads to a worsening of the disease. Our aim is
to synthesize the methods used for measuring adherence of patients to glaucoma therapy and the
interventions used for addressing adherence, laying emphasis on a patient-centred approach, taking
time to educate patients about their chronic disease and to assess their views on treatment.

Keywords: patient adherence; glaucoma; personalized care; patient compliance

1. Introduction

Glaucoma is an optic neuropathy that poses a significant public health problem,
affecting approximatively sixty million people worldwide. The goal of the currently
available glaucoma medication is to preserve visual function by lowering intraocular
pressure to a level that is likely to prevent further optic nerve damage, but patients are
unlikely to experience the clinical benefits of their therapy if they do not adhere to their
medication regimen [1,2].

Poor adherence to medical treatment is a common issue in medicine, especially with
chronic diseases such as arterial hypertension and diabetes, where omission of medication
can result in clinically significant symptoms [3]. Nonadherence to therapy has also been
described in many chronic eye conditions that require frequent or long term eyedrop admin-
istration, including in the treatment of corneal ulcers [4,5] and dry eye syndrome secondary
to chronic ocular surface diseases or to refractive surgery [6,7] in infants, who may be unco-
operative [8]. Furthermore, there is literature that indicates that another recognized barrier
to the patient’s compliance is the cost of medication, as in the case of intravitreal injections,
which are used for a variety of retinal conditions [9]. Given the asymptomatic nature of
glaucoma and the lifelong therapeutic regimen without apparent subjective improvement,
glaucoma patients are at risk of non-compliance with their treatment [10].

An ideal treatment regimen should achieve glaucoma control with the lowest risk and
fewest adverse effects, whilst preserving the patient’s visual function and quality of life.
Visual impairment due to glaucoma has a negative effect on physical and mental health. It
seems that the simple knowledge of having a chronic, irreversible, and potentially blinding
disease can have a negative impact on the quality of life of patients. The Collaborative
Initial Glaucoma Treatment Study assessed the fear of blindness in patients with glaucoma
through questionnaires. At the baseline, after being told about their glaucoma diagnosis,
34% of patients reported either a moderate or high degree of worry regarding blindness,
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which decreased to 17% by 6 months and to 11% over a 5-year period. The decrease noted
over time was probably due to the reassurance associated with receiving treatment, regular
clinical follow-up, adaptation to the diagnosis, and a good adherence to treatment [11].
Many studies found that glaucoma therapy adherence was associated with an increased
quality of life. Although the quality of life may be a highly subjective concept, it should
be regarded as a central aspect of therapeutic decisions in glaucoma as it can allow clini-
cians to understand patients’ perspective better and promote adherence to the treatment
regimen [12].

Ophthalmologists are beginning to discover that nonadherence is more prevalent than
previously realized and to understand the burden of glaucoma patients. Several studies
of adherence with glaucoma therapy regimens point out that adherence on average is
suboptimal, but research is still needed regarding how to detect and address nonadherence.
The aim of this review is to provide an overview of patients’ compliance with glaucoma
treatments. Perhaps physicians should consider patient-centred approaches such as em-
powering patients in their own treatment through education and support, which could be
regarded as important first steps in reinforcing adherence or correcting nonadherence [13].

2. Materials and Methods

We conducted a literature search for this review using the MEDLINE database. The
following search terms were included: “adherence to glaucoma medication”, “methods
of measuring adherence”, “nonadherence”, “barriers to adherence with glaucoma medi-
cation”, “electronic medication monitoring”, “self-tonometry”, “topical treatment in glau-
coma” and “questionnaires for glaucoma adherence”. The articles retrieved were reviewed
for their title, abstract, and language (non-English articles were excluded). Inclusion criteria
consisted of manuscripts written in English that had appeared before February 2022. We
concentrated on the studies that best described patient adherence to a medication regimen,
evaluated efficacy and/or compared methods regarding measuring adherence and new
studies addressing adherence in glaucoma. After relevant articles were retrieved using
these keywords, a search was conducted through the reference lists of the chosen studies
and additional papers were selected.

3. Literature Review
3.1. Definition of Adherence and Compliance

Before discussing methods and barriers of adherence to glaucoma therapy, it is essen-
tial to first define compliance and adherence as the terms are often used synonymously.
Adherence refers to the prevalence of use of the initial medication at various time points and
is founded upon patients’ understanding of their illness severity, their belief in the efficacy
of a treatment, and in their ability to control their symptoms by using this treatment [12].
On the other hand, the term ”compliance” has been defined as the extent to which the
patient is passively following the physician’s orders or recommendations and suggests that
the therapy is not based on a therapeutic alliance between the patient and the physician.
Both terms imperfectly describe the medication-taking behaviour, but many physicians
prefer the term “adherence”, as “compliance” denotes a degree of passivity (on the patient’s
participation in their therapeutic regimen). Regardless of which word is preferred, the full
benefit of the many effective medications that are available will be achieved only if patients
accurately follow the prescribed treatment regimen [14–16].

3.2. Patient Adherence to a Medication Regimen

Despite evidence indicating the therapeutic benefit of adhering to a prescribed regimen,
many patients do not take medications as prescribed. Studies have shown six general
patterns of medication taking among patients with chronic conditions: approximately
one-sixth come close to perfect adherence to a regimen; one-sixth take nearly all doses,
but with some timing irregularity; one-sixth miss an occasional single day’s dose and
have some timing inconsistency; one-sixth take drug holidays 3 to 4 times per year, with
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occasional dose omissions; one-sixth have a drug holiday monthly or more often, with
frequent omissions of doses; and one-sixth take few or no doses while giving the impression
of good adherence [13].

Adherence with glaucoma medications is a fundamental problem in the care of glau-
coma patients as 24–59% fail to receive the intended or full effect of the treatment [17]. The
barriers to adherence in glaucoma are complex, and glaucoma patients vary widely in the
way they take their topical glaucoma medications. Patients naturally want to please the
doctor, which makes them reluctant to admit to nonadherence [13]. The typical glaucoma
patients are older adults who have inherent difficulties taking any medications, the most
commonly cited being trouble with manual dexterity and inadequate vision, which are
reasons for relying on others to administer their drops [18].

Lacey et al. identified multiple obstacles to adherence with anti-glaucomatous therapy:
lack of initial education about application techniques, forgetting drops, drop-scheduling, as
well as problems with drop supply. Sight preservation appeared to be the major motivation
for adherence and thus, it appeared that despite these issues, the majority continued to
administer drops due to faith in drop efficacy’s preserving their sight or because they
already had symptomatic visual loss [19].

Only a few studies have investigated how patients store their prescription drugs at
home. One study concluded that more than half of older patients comply with general
drug storage recommendations and more than half of the drugs requiring refrigeration
were not stored accordingly [20]. To our knowledge, glaucoma medication does not require
refrigeration (but we assume that it would have been a reason for a lower adherence
to treatment).

The Glaucoma Adherence and Persistency Study most often identified the following
factors as possible barriers to compliance: cost (55%), forgetfulness (32%), fear or denial
(16%), lack of understanding about glaucoma (16%), and regimen complexity (15%). From
the physicians’ own perspective, the most important barriers identified were: lack of
patient motivation to use drops (50%), lack of patient understanding about glaucoma
(41%), inability to communicate why compliance is important (15%), and limited time
spent with patients in the context of a brief office encounter (12%). In addition, the study
defined 3 groups of physicians on the basis of the attitudinal and behavioural variables:
reactive (41%), sceptical (44%), and idealistic (16%) physicians. The reactives were least
likely to detect and address nonadherence proactively. The sceptics were least likely to
discuss glaucoma or the importance of treatment with the patient when initiating treatment,
because they were less likely to believe that they could change medication adherence. The
idealists believed in addressing adherence and reported behaviour consistent with that
goal, such as discussing a drug’s mechanism of action, educating patients on how to use
drops, and using telephone appointment reminders, which have been shown to improve
adherence. They were more likely to seek to understand and follow concepts that were
important to the patient when they suspected nonadherence [21].

Failure to take medication as prescribed increases the risk that patients will not receive
the intended benefit, often leading to negative sequelae, such as worsening of disease and
higher healthcare costs overall. Thus, understanding factors associated with maintaining
one’s medication regimen is important to patients and doctors.

3.3. Methods of Measuring Adherence

Before engaging in efforts to change the patient’s attitude on glaucoma therapy, the
clinician first needs to detect non-adherence (and to realize that the attitude needs to
be changed). Patient adherence to medication regimens has been monitored since the
time of Hippocrates and, to this day, measurement of patient adherence is essential if
management of poor adherence is to be adressed efficiently. The methods available for
measuring adherence can be divided into direct and indirect methods, each method having
advantages and disadvantages. A gold standard method to measure adherence in patients
with glaucoma is required but has not been established yet.
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The direct methods of measuring adherence include directly observed therapy, which
has the highest accuracy, and measurement of concentrations of a drug in blood. The direct
methods require expensive assays, can be burdensome for the ophthalmologist, and are
susceptible to distortion by the patient [16].

Indirect methods of measurement of adherence include collecting patient question-
naires or self-reports, asking the patient to keep a medication diary, asking the patient about
how easy it is to apply the prescribed medication, assessing clinical response, ascertaining
rates of refilling prescriptions, using electronic medication monitors, and assessing chil-
dren’s or elderly patients’ adherence by asking the help of a caregiver. Verbal questioning
of the patient, questionnaires, and patient diaries are methods that are simple and relatively
easy to use, but they can be altered by the patient [16].

Patients do not want to be perceived as misbehaving by their physicians, so they
may withhold information about non-adherence. A possible solution is to encourage the
patient’s participation in a partnership between him or her and the physician, based on
valuing the patient’s beliefs, concerns, and preferences. Thus, a good patient should be
perceived as someone who works with the physician to overcome the inevitable concerns
about medication and logistical barriers to adherence [22,23]. To accomplish this, ophthal-
mologists can use self-reported adherence measures such as glaucoma therapy adherence
questionnaires, which assess whether and what the patient understands about her or his
medical regimen and the confidence she or he has in medication adherence [23]. Self-
reported measures may be the most cost-effective and simple way for providers to evaluate
the rate of non-compliance and contribute to a better understanding of the obstacles to, and
the motivations for adherence with glaucoma medication and to explore potential methods
to improve adherence [19,24].

3.3.1. 24 h Intraocular Pressure Curve

Single-day IOP measurements during office hours can only provide limited informa-
tion of treatment efficacy as it is widely known that IOP fluctuates during the 24-h period.
The most common method for evaluating glaucoma patients’ IOP is via a diurnal tension
curve, which encompasses multiple IOP readings at different time points during office
hours. Mansouri et al. suggested that night-time measurements in the habitual position are
very important for the accuracy of the IOP profile since the measurements more closely
align with an individual’s circadian rhythm and natural body positioning. This interven-
tion shows the impact of adherence to glaucoma treatment by delineating an IOP profile
on a 24-h period, and it may be used when inpatient and outpatient IOP measurements
differ greatly. In addition, this method may provide a better understanding of the true
IOP-lowering effect of treatment by revealing a typical fluctuation of IOP over the circadian
cycle, leading to a consequent improvement in adherence and treatment outcomes and the
possibility of individualized disease management [25].

3.3.2. Questionnaires

Questionnaires are a useful resource that can expose poor adherence to glaucoma
therapy by asking whether the patients know why they are taking their medication, whether
they have experienced any side effects to their eye drops, or what their motivations to
take the treatment are [16]. Lacey et al. published a qualitative research study based
on a patient interview, aiming to identify motivational factors for adhering to glaucoma
medication. The interview consisted of questions regarding therapy, memory and routine
of taking the eye drops, difficulties experienced with medication, motivations in applying
the eye drops, and the patients’ ideas to help future adherence. The authors reported
barriers to adherence derived directly from participants’ experiences, such as the lack
of patient instruction and a desire for improved delivery of education, concentrating
on drop application techniques and the consequences of poor adherence. Additionally,
patients proposed the idea of receiving regular feedback about drop efficacy to strengthen
their faith in adherence. Furthermore, the questions on adherence revealed that many
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patients experienced problems with drop application methods, forgetting drops, or practical
difficulties such as being untreated for short periods due to running out of medication,
finding a convenient location to apply the drops during the day, or having inadequate time
to administer them while at work [19].

This method, however, is susceptible to error with increases in time between visits.
Results are easily distorted by the patient, which usually leads to an overestimation of the
patient’s adherence [16] A few studies evaluated the validity of self-reported measures
against more controllable measures such as electronic monitoring devices or pharmacy
records in glaucoma patients, and discovered that they tended to overvalue the doses taken
and timing (adherence to glaucoma therapy) [24]. Consequently, Sayner et al. advanced
the idea that ophthalmologists may need to use a careful and reassuring approach when
talking to patients in order to detect pitfalls with applying drops on time, making them feel
comfortable, and consequently helping the identification of poor adherence (for example:
“I know it must be difficult to take your medication regularly. Tell me about the last time
you forgot to take your drops” [16,24].

3.3.3. Rate of Refilling Prescriptions

Rates of refilling prescriptions, as indirect methods of determining adherence, are an
accurate measure of adherence in a medical system that uses electronic medical records
and a closed pharmacy system as long as the refills are measured occasionally. Pharmacy
records can provide the clinician with objective information on rates of refilling prescrip-
tions, which can be used to assess whether a patient is adhering to the glaucoma therapy.
Moreover, the records can be confirmed with the patient’s responses to direct questions or
questionnaires [16]. However, fulfilment of a prescription at the pharmacy does not mean
that the patient will apply the medication. The Glaucoma Adherence and Persistency Study
analyzed large pharmacy databases to quantify adherence in a cohort of patients with glau-
coma. The study highlighted several limitations of using pharmacy records to determine
adherence to glaucoma medication. First, it showed that misclassification of added versus
switched medication may have occurred, because patients mistakenly believed that the
second medication should replace the first or a refill of the first drug was delayed because
the patient had a large supply of it. In addition, patients who receive samples will be
considered to have poor adherence. The samples given by the ophthalmologist do not
appear in the claims data and this implies a difficulty in quantifying them, as well as in
identifying the patients who may experience adverse effects or other barriers to adherence
while taking the sample drug [26].

3.3.4. Electronic Medication Monitoring

The most accurate indirect method of determining how patients use glaucoma med-
ication is electronic monitoring with a Medication Event Monitoring System (MEMS),
which is capable of recording and stamping the time of opening bottles and dispensing
drops [16]. This automatic compilation of times of medication intake (dosing history) is an
approach widely used in other medical specialities. It provides a thorough characteriza-
tion of medication adherence, with clear distinctions between initiation, implementation,
and discontinuation.

However, electronic monitoring of drop-taking is performed rarely in ophthalmic
research, in part because of the technological difficulties involved. On the one hand, it
implies a greater difficulty in measuring eyedrop usage compared with measuring pill
usage, and on the other hand, alteration of the eyedrop bottle itself is expensive and difficult
to achieve [27]. Therefore, an important drawback is the cost, which makes them impractical
for monitoring adherence in clinical settings. Additionally, these devices do not document
whether the patient actually applied the drop in the conjunctival sac. Thus, patients may
open the container but not apply the drop correctly or may waste multiple drops out of
the container at the same time [16]. Reports based on pharmacy records concluded that
adherence and persistence (duration of continuous treatment with the initially prescribed
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medication) are higher for prostaglandins than with other drugs. Nevertheless, there has
been no direct comparison using electronic monitoring and it will be of great interest to
develop a method to compare adherence by electronic monitoring between the once-daily
hypotensive agents and other glaucoma drugs that require more frequent dosage [27].
Another limitation of electronic monitoring of glaucoma medication is that patients who
know they are monitored may change their behaviour simply because they are observed, a
phenomenon called the Hawthorne effect [28].

A disadvantage is that electronic monitoring can only be used with specific medica-
tions, for example the Travatan Dosing Aid (DA; Alcon, Fort Worth, TX), which can only
provide data on use of travoprost, because no other bottle of glaucoma medication fits
within it. A bottle of travoprost is placed in the device and a handle is fully depressed to
administer the medication. A built-in memory chip records the date and time of the event
and the data is later downloaded to a computer [29].

The Travatan Dosing Aid Study assessed patients’ adherence and patterns of usage of
topical once-daily therapy with travoprost (for glaucoma) in 196 patients over a 3 month
period. The study revealed that, even though they were aware that they were being
monitored and that they were provided with free medication, 45% of patients used their
drops less than 75% of the time, thus displaying low compliance. In addition, patients
reported considerately higher medication use than in reality and those with adherence
of less than 50% of expected doses showed far higher dose taking immediately after the
office visit and just before the return visit at 3 months. Finally, the study showed the poor
ability of the physician to identify non-adherent patients, based on their self-reports, IOP
measurements, or other subjective indicators. It concluded that in order to identify the
less adherent patients, there is a need for better communication skills, better electronic
monitoring, or both [27]. Robin et al. used electronic monitoring to objectively measure
patient adherence with once-daily prostaglandin analogues as the sole ocular hypotensive
therapy and to compare them with adjunctive medicine to the prostaglandin analogues and
concluded that more complex dosing regimens result in poorer adherence, while once-daily
drugs in a complex dosing regimen were found to have good adherence [30].

However, the studies we found advanced the idea that electronic monitoring of
glaucoma therapy provides the most accurate data on adherence to glaucoma medication
and very detailed knowledge regarding patterns of medication-taking behaviour.

3.4. Strategies for Addressing Nonadherence

The interventions to improve non-adherence represent an important goal of glaucoma
research and require a complex approach, which is dependent on the patients’ needs
and lifestyle [31]. Glaucoma is a unique chronic disease since the rates of adherence and
compliance in the treatment of the condition are relatively low compared to other chronic
conditions which require lifelong therapeutic interventions [32]. Currently, there is a
paucity of research examining intervention strategies to enhance glaucoma medication
adherence. Methods that can be used to enhance adherence in glaucoma therapy can
be grouped into: patient education, improved communication between physicians and
patients, simplifying and optimizing treatment regimens, and better patient interaction
with the health care system. Budenz published a guide of interventions for improvement
of glaucoma therapy adherence based on studies of the treatment of systemic hypertension,
which promotes involving or empowering patients in the use of their own treatment and
a proactive approach of the physician. Reviews of hypertension adherence studies have
shown that three of the most straightforward strategies that improve adherence to therapy
are to simplify treatment regimens, to optimize treatments to reduce side effects, and to
reduce medication costs [16].

3.4.1. Patient Education

The first step in improving patient adherence to a medication regimen is patient
education (as glaucoma medications are effective only if patients use them) [1]. Education
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should be delivered in the form of both verbal and written instructions, including color-
coded medication schedules, pictures, and adapted information for those with poor vision
or low literacy. The ophthalmologist must make sure that the patient understands the
treatment regimen and for this purpose, didactic presentations on proper drop application
are important and should be repeated periodically to ensure that the patient continues to
use the proper technique. Patients should be instructed about correct dosing schedules,
minimization of waste of medication, and a clear discussion regarding the fact that vision
can be irreversibly lost if the medications are not properly applied. Moreover, regular
review of drug administration at each visit helps reinforce adherence by providing the
physician with information regarding the patient’s level of understanding of his treatment
regimen. In addition, patients should be encouraged to participate in their own treatment
by keeping a daily record of medication dosage. With the availability of cell phones and
Internet communication, there are several potential avenues that deserve exploration to
improve compliance using continuous reminder systems, such as those available on the
telephone (alarms, applications, text-messages, and phone calls) or e-mails, to reduce
forgetfulness [16,33].

Situational and environmental factors play a role in adherence of glaucoma patients
as there are individual specific daily situations that make it difficult for patients to be
compliant [3]. It is very important to incorporate a regimen that is easy to use and easy
to integrate into the daily lives of patients. Treatment adherence has been shown to be
lower in the younger age groups, in spite of having greater access to electronic devices,
often due to a busy lifestyle and work commitments. Therefore, involving patients can
take the form of asking them to integrate their treatment into their daily activities. For
example, they can take a bottle of drops at work or put the drops next to the bed, desk,
or toothbrush. Moreover, physicians may suggest involving a helpful family member to
assist with applying drops or reminding the patient to take drops [16]. Even though young
patients can manage online information without the physician’s advice, it does not seem
to improve their adherence. There is evidence showing that adherence with glaucoma
treatment is lower in the first year of diagnosis, and improved education about the disease
may help patients persevere with their treatment [34].

3.4.2. Patient-Physician Communication

Carpenter et al. studied whether patient–physician communication increases the
medication self-efficacy of glaucoma patients and concluded that it can improve the treat-
ment adherence. Thus, providers should adopt a patient-centred approach, taking time
to educate patients about their chronic disease and to assess their views on the treatment.
The study also indicated that patients who ask more medication-related questions may
have less confidence that they can adhere to their glaucoma regimen and should receive
more support to address the adherence barriers [2]. A study of 279 patients with glaucoma
who were video-recorded during their visit showed that educating patients about their
condition occurred during approximately two-thirds of the visits, but was not significantly
associated with whether patients took their doses on time during the next period of time
after the visit. Instead, education regarding administration of the eye drops was the only
provider communication variable that was significantly associated with adherence. Accord-
ingly, thorough understanding of glaucoma must be supported by health professionals by
allocating more time to providing information to patients [35].

An observational study investigated an intervention program consisting of education
and a reminder system. The adherence rate with glaucoma medication increased from
54% to 73% in patients whose baseline drop-taking was under 75%. Improvement was
immediate and sustained over 3 months. The research suggested that using a multifaceted
approach improved the probability that the interventions changed medication use. The
study could not determine which aspects of the intervention were most valuable and
which strategies can be implemented in clinical practice. Additionally, the researchers
found that there was greater improvement in adherence among white patients and those
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with the lowest baseline adherence. Additionally, improvement in adherence did not
correlate with the level of IOP measured in the clinic. To this end, the results of the study
showed that many nonadherent patients had satisfactory IOP at routine visits and thus,
measurement of IOP was considered inadequate for estimating adherence. Finally, it was
underlined that further research is needed to distinguish poor adherence in patients to
avoid overmedication and to determine which elements of the adherence program were
most effective [33].

3.4.3. Simplifying Medication Regimen

Interventions designed to increase patients’ medication-related self-efficacy should
consider prescribing simpler medication regimens. The importance of simplifying patients’
medication regimen has been emphasized by many studies that showed that patients on
more complex regimens were less likely to take their doses on time and they were less
likely to take the correct number of prescribed doses each day [30,35]. Additionally, it was
demonstrated that patients taking once-daily drugs in a complex dosing regimen were
found to have good adherence [30]. It was shown that 3 and 4 times-a-day dosing and
improper spacing of doses, versus twice-a-day dosing, increase noncompliance; hence,
the fewest number of medications, instilled with the least frequency, enhance patient
satisfaction and dosing convenience [36].

Shirai et al. evaluated Japanese patients’ adherence to fixed and unfixed combination
eyedrops and found that patients with fixed combination therapy had a higher adherence
to their regimen. The main reason may be that a fixed combination is more convenient for
patients. It is easier and faster to apply one drop of an ophthalmic solution than two drops
from separate bottles of medication, with no waiting period between the two types of
drops, with similar or possibly superior efficacies in daily practice compared with unfixed-
combination therapies. Furthermore, it is more advantageous because of the decreased
exposure to preservatives and thus decreased risk of developing ocular surface diseases [37].

Possible solutions when patients require multiple medications and doses would be
coordinating administration with daily events, such as meals or brushing teeth and using a
written schedule for medications [1]. Furthermore, patients’ compliance is enhanced when
patients are aware of the possible adverse effects of a medication and patient education
should include a discussion of treatment alternatives. Research has suggested that indi-
viduals receiving preservative-free medication demonstrate lower rates of nonadherence
(12.5%) and it has been indicated that switching to preservative-free therapies may be of
particular benefit regarding adherence with self-administered treatments [38].

3.4.4. Medication Cost

Many studies have confirmed that the majority of glaucoma office visits do not include
a discussion of medication cost. Providers often do not ask if their patients have glaucoma
medication cost problems and, in turn, although patients may experience financial dificul-
ties with regard to the treatment regimen, they rarely mention it to their doctors. Therefore,
ophthalmologists should consider mentioning medication cost during office visits in order
to improve adherence from the beginning of glaucoma treatment [39]. A possible solution
to overcome the barriers of cost and the physical burden of drug acquisition would be
to provide free eye drops to patients, either by occasionally giving free samples or by
rendering the medication reimbursable.

Finally, a cost-utility analysis assessed the societal costs of optimal versus poor adher-
ence to glaucoma medications among people over 40 years of age with newly diagnosed
glaucoma on a 60-year time horizon and demonstrated that being adherent to glaucoma
medications resulted in improved quality of life for a relatively low increase in lifetime
healthcare costs [40].
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3.4.5. Self-Measurement of Intraocular Pressure

The measurement of intraocular pressure (IOP) is one of the most important diagnostic
methods to determine the effectiveness of glaucoma treatment. However, a single measure-
ment of IOP during office visits does not reveal the true level of intraocular hypertension
and of the daily fluctuations in IOP. Astakhov et al. assessed the convenience of patients’
self-monitoring their IOP at home using Icare® HOME tonometers and noted an increase
in the level of adherence to treatment. The study showed that independent participation of
the patient in the diagnostic process improves awareness and understanding of the disease
and the importance of following the doctor’s instructions [41].

Chen et al. evaluated the reliability of measurements made by patients themselves
using iCare tonometers and compared these with Goldmann applanation tonometry mea-
surements. The study showed that patients appreciated the method of self-measuring their
IOP at home as it has the advantage of saving time for both the patients themselves and the
glaucoma care providers. The iCare One self-tonometer allowed patients to instantly read
the results, which made them feel positively toward this possibility. Moreover, patients
wished this method could be a part of future glaucoma monitoring. Thus, home IOP
monitoring provides valuable information for glaucoma care and might improve adherence
to treatment [42].

4. Conclusions

In summary, the body of literature on glaucoma medication adherence shows that it
is a challenging problem for ophthalmologists who provide services to patients with this
chronic disease and the many tested interventions have had varying degrees of success.

We believe ophthalmologists should suspect a potentially reduced adherence when
the IOP level is not congruent with the prescribed regimen, when the patient has not been
well educated and does not understand his chronic disease and the importance of treatment
on his vision-related outcome, or when the patient has a complicated medication regimen.
Additionally, we must take into consideration that most glaucoma patients are older adults
who may have physical or cognitive disabilities and limited financial resources as well as
impaired visual acuity, which may interfere with the administration of eyedrops. Daily
routine measures to detect reduced adherence, which are simple and relatively easy to
use, include evaluation of patient diaries and questioning the patient about difficulties
encountered with applying the treatment, drops schedule, side effects of the eyedrops, and
the patient’s opinion regarding the regimen.

Measures to improve adherence, which may have a great effect on boosting the pa-
tient’s ability to follow a medication regimen are patient education, therapy reminder
systems (e.g., alarms, text-messages), simplifying the therapy and tailoring it to the in-
dividual’s lifestyle with patient participation, preservative-free medication to lower the
possible side effects, and better communication between the patient and the health care
provider. Integrating a person-centred method may help in treating the patient as a whole
by allowing a focus on both the eye disease and quality of life.

Even though there are myriad causes of nonadherence and there remain large gaps in
detecting, identifying, and addressing nonadherence, a multifaceted approach seems to be
a problem-solving strategy [13,16].
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Abstract: (1) Background: considering the growing increase in informal caregivers or family care-
givers, it is critical to identify the unmet care needs of informal caregivers to improve their experi-
ences, health, and well-being, contributing to the achievement of care needs of the elderly or people
with adult dependency and promotion of successful transitions from health services to the commu-
nity/home. (2) Objective: to identify the current state of knowledge about programs addressed to
family caregivers/informal caregivers needs. (3) Methods: a systematic review will be undertaken
with resource to databases from EBSCOhost Research Platform, Scopus, Web of Science, The Virtual
Health Library (VHL). Studies published after January 2011 in English, Spanish, French, Italian and
Portuguese will be considered. This review will consider all studies that report on any intervention
program targeting family caregivers/informal caregivers who need to improve their experiences,
health, and well-being, contributing to the meeting of their needs or those who have dementia and
cognitive impairment, mental disorders, impairments in activities of daily living, frailty and/or
who need health care and/or promoting successful transitions of community. (4) Discussion: The
results of this review could be used to develop an intervention model to meet the needs of the family
caregivers/informal caregivers. Furthermore, these findings will help to guide the construction of
health policies regarding family caregivers/informal caregivers, as well their needs.

Keywords: caregiver; informal caregiver; needs; intervention; patient-focused care

1. Introduction

The aging index of the European population is increasing rapidly, and a more signifi-
cant increase is expected in the near future. Aging is related to health impairment and an
increment in the number of chronic diseases [1]. This implies a significant global increase
in the number of people living with chronic diseases [2]. Population aging is expected to
increase the need for and consumption of long-term health care [1].

In this sense, many European countries have made significant reforms in the policy
and systems of long-term care. In addition, cuts in professional health care are increasing
the demand for informal care considerably, both by family and non-family caregivers [3,4].

Most people who need home care are older adults, have dementia and moderate
cognitive impairment, dependence on activities of daily living, high degrees of fragility,
and complexity in health care [5].

Most of these people remain at home, depending on informal caregivers to provide
support to meet their needs [2]. Despite receiving awards associated with care, informal
caregivers equally suffer from collateral effects, such as overload, stress, and physical
and mental health problems [2]. In addition, family/informal caregivers of older adult
residents in the community, specifically their children, reported a greater burden than other
caregivers, even when referring to positive aspects in the provision of this care [6].
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When older adults have dementia, the informal caregiver is the cornerstone and their
suffering is associated with the worsening of various health outcomes of people with
dementia, namely, worsening of the behavioral and psychological symptoms of dementia
and abuse of the elderly [7].

Informal caregiver´s health suffers from the impact of caring, but its effect may vary
according to the needs and expectations of informal caregivers and the support policies
that are available to caregivers [4,8].

The causes of physical and psychological problems are related to four types of needs,
mainly: (1) information on subjects related to mobility and prevention of falls, information
on diseases, death, and dying; (2) social, financial, and e-health support; (3) organizational
(balance between family and professional life, breaks, among others); and (4) social recog-
nition [8]. When caring of people with cognitive disorders due to Alzheimer’s, the needs of
the informal caregiver may evolve with the progression of the disease and the transition
from dementia, and are related to information, psychosocial, social, psychoeducational
support, among others. These needs should be assessed regularly and considered for the
need for new knowledge, ability adjustment, support, and available services [9].

Currently, the support policies available in European countries such as Austria, Ger-
many, Spain, France, Belgium, Czech Republic, Sweden, Netherlands, Denmark, Switzer-
land, Luxembourg, and Slovenia are the ones that promote better health for people cared
for and for informal caregivers by: (1) providing off-duty time, (2) emotionally helping
them to deal with care, and (3) teaching skill sets to improve care and deal effectively with
these situations [4]. These intervention programs must be framed within a patient- and
family-centered care perspective, as they take into account the patient’s values in personal
care decisions, as well as including the patient´s and family’s role as essential counselors
and partners in improving practices of care [10].

Patient- and family-centered care, as a set of interventions, aimed to meet the needs not
only of the patient, but also of their families. Patient- and family-centered care is defined as
mutually beneficial partnerships between healthcare professionals, patients, and families
in the planning, delivery, and evaluation of healthcare [11]. Evidence indicates that patient-
and family-centered care is considered a fundamental approach to improving the quality of
health care through positive patient outcomes and generating a good working environment
for healthcare professionals [12].

Bearing in mind the growing increase in informal family or paid caregivers, it is
essential to identify the unmet care needs of the elderly and support needs for informal
caregivers to improve their experiences, health, and well-being, contributing to achieve the
care needs of the elderly and/or promoting successful transitions from health services to
the community/home [6]. Knowledge of the unmet needs of informal/family caregivers
allows to plan and provide more adjusted, patient- and family-centered care, with reduced
gaps and higher quality [13].

1.1. Objective

The main objective of this review is to identify the current state of knowledge about
programs addressed to family caregivers/informal caregivers needs.

1.2. Review Questions

This review aims to answer the following questions:
What are the strategies/interventions that address family caregivers/informal care-

givers needs?
What are the health gains for the person being cared for, the informal caregiver/family

caregivers, and the health system?
What are the facilitators and barriers identified in the implementation of interventions

that address family caregivers/informal caregivers needs?
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2. Materials and Methods

A systematic review of qualitative and quantitative studies was selected to be carried
out, since it contributes to a better understanding of the most recent and available evidence
on the topic; in addition, both perspectives are necessary to inform clinical policies or
organizational decisions [14].

This protocol will follow the recommendations of the preferred reporting items for
systematic reviews and meta-analyses (PRISMA) protocol statement [15].

The data from the included studies will be synthesized using a narrative synthesis
approach and analyzed thematically to combine the results of studies that used several
methods (qualitative, quantitative, and mixed methods).

This protocol was developed in February 2021 and the respective review will be
completed by the end of 2021. PROSPERO registration number CRD42021241297.

2.1. Eligibility Criteria

This systematic review aims to ensure the accuracy and systematization proper to this
type of study, and has established eligibility criteria which are presented below.

2.2. Population

Studies will be included whose populations are made up of informal caregivers/family
caregivers of adults or elderly people, or who have dementia and cognitive impairment,
mental disorders, activities of daily living with a disability, fragility and/or who need
health care.

2.3. Types of Intervention(s)/Phenomena of Interest

This literature review will consider studies on any family-centered care program
addressed to family caregivers/informal caregivers needs in order to improve their experi-
ences, health, and well-being, contributing to meeting the needs of adults (>18) or elderly
people, or who have dementia and cognitive impairment, mental disorders, activities of
daily living disability, fragility and/or who need health care and/or promoting successful
transitions of community/home health services.

In a Portuguese study, the most prevalent health needs found were food preparation,
medication/taking tablets, taking care of the house, using the bathroom, sensory problems,
communication/interaction, bladder, intestines, eating and drinking, memory, sleeping,
and preventing falls [16].

Some of the interventions targeting informal caregivers are based on the recognition
and application of anxiety management interventions, as well as depression and caregiver
burden [17]. This includes individualized and high quality interventions, such as psy-
chological and emotional stability [16], and interventions to preserve and enhance social
support as a way to reduce depressive symptoms of informal caregivers [18].

2.4. Comparison

This review will include studies with or without a comparative group.

2.5. Phenomena of Interest

The qualitative component of this review will explore the experiences of caregivers
who have participated in intervention programs, and the facilitators and barriers identified
in the implementation of these programs.

2.6. Study Design

This systematic review should include primary empirical studies. The quantitative
component of the review will consider both experimental and epidemiological study
designs, including randomized controlled trials, non-randomized controlled trials, quasi
experimental, before and after studies, prospective and retrospective cohort studies, case–
control studies, and analytical cross-sectional studies.
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The qualitative component of the review will contemplate studies that focus on quali-
tative data including, but not limited to, designs such as phenomenology, grounded theory,
ethnography, and action research.

2.7. Context

All studies on programs that address the unmet care needs of informal caregivers/family
caregivers of community-dwelling adults or elderly people, or who have dementia and
cognitive impairment, mental disorders, activities of daily living with a disability, fragility
and/or who need health care, regardless of context (community, culture, or specific envi-
ronment), will be included in this review. Studies carried out in European countries will be
included.

2.8. Primary Outcome

The main outcomes appraised would be indicators of worsening health, well-being
and financial; these can be assessed in a general or specific way when applied to informal
caregivers/family caregivers of dependent people in the community. The data obtained
may be represented quantitatively, such as averages, measures of prevalence or incidence,
frequencies, economic indicators concerning evaluations, or they may be of a qualitative
essence.

With the analysis of quantitative studies, we expect to find results that incorporate
psychosocial or satisfaction indicators, such as stress, anxiety, depression, quality of life,
family functioning, family empowerment, or satisfaction with family-centered care.

2.9. Secondary Outcomes

The secondary outcomes considered in this review will be the facilitators and barriers
identified in the implementation of patient- and family-centered care programs that ad-
dress the unmet care needs informal caregivers/family caregivers of community-dwelling
dependent people.

2.10. Search Strategy
2.10.1. Data Sources

Given the nature of the research, the strategy to be adopted consists of the conduc-
tion of a comprehensive bibliographic search with recourse to the following databases:
EBSCOhost Research Platform (CINAHL® Plus with Full Text; Nursing & Allied Health
Collection; Cochrane Plus Collection, including Cochrane Central Register of Controlled
Trials; Cochrane Database of Systematic Reviews (CDSR) e Database of Abstracts of Re-
views of Effects (DARE); MedicLatina; MEDLINE®, including International Nursing Index).
PubMed via MEDLINE, CINAHL, Scopus, Web of Science, and The Virtual Health Library
(VHL). Open Grey e Grey Literature Report.

2.10.2. Search Terms

Subject headings (MeSH) will be used and according to it, an arrangement of four key
concepts will include: Caregiver, Patient-Centered Care, Disabled Persons, Community-
Based Distribution in the title, keywords, and abstract. Free terms such as program,
intervention, and approach may be used. In this case, the search will be: ((Caregiver) OR
(Care Giver*) OR (Caregiver*, Family) OR (Caregiver*, Spouse)) AND ((Disabled Persons)
OR (elderly dependent) OR (Aged) OR (dementia) OR (Alzheimer) OR (Disability) AND
((Care, Non-Professional Home) OR (Nonprofessional Home Care) OR (Old Age Assistance)
OR (Patient-Centered Care) OR (Patient Centered Nursing) OR (Patient-Focused Care) OR
(needs assessment) OR (care management) OR (health care) OR (psychosocial care) OR
(community) OR (Community-Based Distribution).

The strategy will be adapted according to each database and will be restricted to the
last 10 years, therefore, from 2011 to 2021, in English, Portuguese, Spanish, French, and
Italian. The pre-test of the research is found in Table 1.
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The studies resulting from the research in each database will be exported to Microsoft
Word® (Microsoft, Redmond, WA, USA) and duplicates will be removed.

Table 1. Search Strategy.

Data Base Search Strategy

CINAHL® Plus with Full Text
Nursing & Allied Health Collection; Cochrane Central

Register of Controlled Trials; Cochrane Database of
Systematic Reviews; Cochrane Methodology Register;
Cochrane Clinical Answers; MedicLatina; MEDLINE®

with Full Text

(((Caregiver) OR (Care Giver*) OR (Caregiver*, Family) OR
(Caregiver*, Spouse)) AND ((Disabled Persons) OR (elderly
dependent) OR (Aged) OR (dementia) OR (Alzheimer) OR

(Disability)) AND ((Care, Non-Professional Home) OR
(Nonprofessional Home Care) OR (Old Age Assistance) OR
(Patient-Centered Care) OR (Patient Centered Nursing) OR

(Patient-Focused Care) OR (needs assessment) OR (care management)
OR (health care) OR (psychosocial care) OR (community) OR

(Community-Based Distribution)))

Scopus

TITLE-ABS-KEY ((caregiver*) AND ((disabled AND persons) OR
(elderly AND dependent) OR (aged) OR (dementia) OR (Alzheimer)
OR (disability)) AND ((nonprofessional AND home AND care) OR

(patient-centered AND care )))

Web of Science

3#-660-#2 OR #1
Bases de dados = WOS, CCC, DIIDW, KJD, MEDLINE, RSCI, SCIELO

Tempo estipulado = 2011–2021
Idioma da pesquisa = Auto

2#-400–KP = (((Caregiver) OR (Care Giver*) OR (Caregiver*, Family)
OR (Caregiver*, Spouse)) AND ((Disabled Persons) OR (elderly

dependent) OR (Aged) OR (dementia) OR (Disability)) AND ((Care,
Non-Professional Home) OR (Nonprofessional Home Care) OR (Old

Age Assistance) OR (Patient-Centered Care) OR (Patient Centered
Nursing) OR (Patient-Focused Care) OR (needs assessment) OR (care

management) OR (health care) OR (psychosocial care) OR
(community) OR (Community-Based Distribution)))

Bases de dados = WOS, CCC, DIIDW, KJD, MEDLINE, RSCI, SCIELO
Tempo estipulado = 2011–2021

Idioma da pesquisa = Auto
1#-261–TI = (((Caregiver) OR (Care Giver*) OR (Caregiver*, Family)

OR (Caregiver*, Spouse)) AND ((Disabled Persons) OR (elderly
dependent) OR (Aged) OR (dementia) OR (Disability)) AND ((Care,
Non-Professional Home) OR (Nonprofessional Home Care) OR (Old

Age Assistance) OR (Patient-Centered Care) OR (Patient Centered
Nursing) OR (Patient-Focused Care) OR (needs assessment) OR (care

management) OR (health care) OR (psychosocial care) OR
(community) OR (Community-Based Distribution)))

Bases de dados = WOS, CCC, DIIDW, KJD, MEDLINE, RSCI, SCIELO
Tempo estipulado = 2011–2021

Idioma da pesquisa = Auto

The Virtual Health Library (VHL)—abstract (MEDLINE;
LILACS; IBECS)

(((Caregiver) OR (Care Giver*) OR (Caregiver*, Family) OR
(Caregiver*, Spouse)) AND ((Disabled Persons) OR (elderly
dependent) OR (Aged) OR (dementia) OR (Alzheimer) OR

(Disability)) AND ((Care, Non-Professional Home) OR
(Nonprofessional Home Care) OR (Old Age Assistance) OR
(Patient-Centered Care) OR (Patient Centered Nursing) OR

(Patient-Focused Care) OR (needs assessment) OR (care management)
OR (health care) OR (psychosocial care) OR (community) OR

(Community-Based Distribution)))

2.11. Data Collection and Analysis
2.11.1. Selection of Studies

The criteria selected for the inclusion of studies in this investigation will consist of the
reading of title, abstract, and keywords by two reviewers, and those which do not meet
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the inclusion criteria established for this review will not be included in it. A third reviewer
will be included in case of divergences or doubts. Subsequently, the full texts will also be
evaluated by two reviewers independently. For the presentation of this selection process,
the PRISMA flowchart, with the results of the screening in the different phases, will be
presented.

2.11.2. Quality Appraisal

Prior to the inclusion of any component in this review, the quantitative articles se-
lected from retrieval will be examined by two independent reviewers to validate them
methodologically using standardized critical appraisal tools of the Joanna Briggs Institute
Review and Statistical Evaluation of Meta-Analysis Instrument (JBI-MAStARI) to validate
its inclusion in the review.

Should discrepancies exist between the reviewers’ assessments, these will be solved
through discussion, or by the intervention of a third reviewer.

The qualitative articles selected from retrieval will be examined by two independent
reviewers in order to validate them methodologically using standardized critical appraisal
tools of the Joanna Briggs Institute Qualitative Assessment and Review Instrument (JBI-
QARI) to validate its inclusion in the review.

Should discrepancies exist between the reviewers’ assessments, these will be solved
through discussion, or by the intervention of a third reviewer.

The process of results exposure of the critical appraisal will consist of a narrative form
and in a table.

Regardless of the outcome of the methodological quality assessment, all studies will
be part of the data synthesis phases of the review.

2.11.3. Data Extraction

With regard to data extraction, at the initial stage, an individual descriptive analysis of
each case will be carried out, considering the new research questions, and using extraction
tools designed for the purpose.

Using JBI-MAStARI data extraction tools, quantitative data will be extracted from the
articles to be included in the analysis.

Exhaustive details of the data extracted will be set out, including the purpose of the
study, participants, assessment tools, intervention, significant outcomes and key findings,
and study design. Standardized JBI data extraction tools will be used to extract data from
the articles to be included in the review and to identify facilitators and barriers associated
with program implementation.

Two independent reviewers will perform the extraction of the data and should discrep-
ancies exist between the reviewers’ assessments, these will be solved by the intervention of
a third reviewer.

2.12. Strategy for Data Synthesis

The intention is to synthesize the results and present them using a table and the help
of text and figures.

Whenever possible, the qualitative research findings will be gathered with the meta-
aggregation approach. This will involve aggregating or synthesizing the findings to gener-
ate a set of statements that represent that same aggregation, bringing the findings together
and categorizing them based on similarity of meaning.

These categories will then be synthesized to produce a range of integrated conclusions
than can be used as a standard for evidence-based practice.

The narrative form of presenting results will be considered whenever the textual
pooling is not feasible.
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2.13. Patient and Public Involvement

During the construction or development of this review, there will be no involvement
of patients or persons.

2.14. Ethics and Dissemination

Only secondary data will be considered and, therefore, no ethical approval is required
to implement this study. This study consists of a systematic review protocol, that being,
the results have not been extracted or analyzed yet, and will only be published through a
publication after peer-review.

3. Discussion

Caregivers of adults with dementia or disabilities presented as the largest number of
the whole group of caregivers. These caregivers, like caregivers of people with dementia
or disability, delivered a broad spectrum of health-related tasks and experienced negative
emotions, including mainly anxiety, depression, caregiver burden, and restrictions on social
participation [17–20].

The unmet needs of informal caregivers may be one of the main areas for improvement
in policy and service delivery [21]. Although the circumstances and conditions of infor-
mal caregivers/family caregivers have generally improved in recent years, longitudinal
monitoring in family care in old age is extremely important [22].

With this review, we intend to summarize the main intervention programs to address
the needs of family/informal caregivers, not only for those identified as high risk, but
also those at medium and low risk. In this sense, the identification and implementation of
interventions focused on informal caregivers/family caregivers of community-dwelling
adults or the elderly, or who have dementia and cognitive impairment, mental disorders,
impairment of activities of daily living, fragility and/or who need health care, must reduce
anxiety, depression, and caregiver burden, prevent disease conditions, and improve quality
of life.

The programs and services most often offered to caregivers are dementia management
education and training services through the course of work, specific psychosocial support
service, respite services, and information or advice on legal rights issues. In the context
of the coronavirus disease 2019 (COVID-19), many caregivers experience an increase in
social isolation, a greater burden of care, and deteriorating physical and mental health.
Programs such as the World Health Organization iSupport, mDementia, and e-mhGAP
(Mental Health Gap Action Programme) play an important role in supporting the caregiver,
as they provide the opportunity to overcome obstacles related to access and care, as well as
the interruption of services due to COVID-19 [23].

4. Strengths and Limitations of This Study

This review protocol may have important implications for teaching in the health
field, especially in nursing education, because if family care is almost absent from nursing
education curricula and practice standards, nurses will not have the knowledge needed to
enhance the role of family caregivers in patient-centered care teams and will not be able to
meet the health needs of caregivers themselves.

The results of this review could be used to develop an intervention model to answer
the needs of the informal caregiver. These findings will also help to guide the construction
of health policies regarding informal caregivers taking in account their needs.

Regarding the limitations of this study, the research strategy will be adapted according
to each data base and will be restricted to the last 10 years, i.e., from 2011 to 2021 in the
English, Spanish, French, Italian, and Portuguese languages.
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Abstract: Ageing and physical frailty associated with decrease in muscle and bone mass lead to the
older persons’ vulnerability and increased risk of falling. It is estimated that one in every ten falls
in this age group results in a fracture, leading to a downward spiral in their health status, causing
greater dependence, with a progressive functional decline that makes it difficult to return to their
functional and social status prior to the fracture. The aim of this study is to identify the available
evidence on the interventions that promote the safety of older people with hip fracture after hospital
discharge. A search will be performed in MEDLINE and CINAHL databases. Randomised and
controlled studies that focus on functional assessment, performance in activities of daily living, level
of concern about falls, risk and prevalence of falls, injuries secondary to falls, re-fracture rate and
health-related quality of life in hip fracture patients will be included. Two authors will perform the
study selection, data extraction, and quality assessment independently. Any disagreements will be
resolved through discussion with a third researcher. Methodological quality of the included trials
will be evaluated by the Cochrane risk-of-bias criteria, and the Standards for Reporting Interventions
in Controlled Trials.

Keywords: hip fracture; hospital discharge; older person; returning home; safety

1. Introduction

Fractures resulting from falls trigger a downward spiral in the health status of older
persons, causing greater dependence and disability, and may lead to long-term complica-
tions [1]. This condition is also associated with an increase in mortality when compared to
the general population, a marked decline in quality of life, and consequently represents a
notable burden on health systems [2].

Osteoporosis, characterized by a reduction in bone mineral density and micro-structural
deterioration of bone tissue, increases bone fragility, inducing greater susceptibility to
fragility fractures [3–5]. With the increase in life expectancy and the ageing of the popula-
tion, the occurrence of fragility fractures, and more specifically of hip fractures (HF), has
been increasing [2,4]. Most fragility fractures occur in people aged over 65 years, and result
from low-impact trauma to osteoporotic and, therefore, more fragile bone, often associated
with a fall [6,7]. Women are the most affected by this situation, at a ratio of 3:1 compared to
man [2].
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This clinical condition, more prevalent in older people [4], is asymptomatic until the
moment when the first manifestation associated with a low impact trauma appears, often
causing a fragility fracture [8], so reducing the risk of falls is crucial. Approximately 1/3 of
the elderly aged 65 years suffer at least one fall per year; above 85 years this risk increases
to 50% [9,10]. The fracture that occurs in 5–10% of fall events leads to difficulty in returning
to the person’s functional and social state prior to the fracture [11]. This leads to a need for
care, with the main goal being unequivocally to maximize functional potential and provide
the quickest possible return to the previous level of functionality [12]. This objective is
achieved not only through surgical intervention, which provides the necessary stability
to allow early mobilization and locomotion, but also through patient rehabilitation in the
post-surgical context, with the aim of maximizing functional potential [12].

The significant impact that these fractures have in terms of public health is related to
their high prevalence, the medical consequences that they entail, and also the reduction in
the quality of life of the patient and their caregivers [6]. In this respect, it is estimated that
20–30% of patients with these fractures die in the following year; 50–60% of cases present
some type of functional and/or motor loss, and only 30–40% of patients achieve a level
of functional recovery similar to that before the HF [13]. Most of these patients require
continued care for a long period, and 20% of them are institutionalised during the year
following the fracture, which is the main reason for the loss of self-care in carrying out the
activities of daily living [10,14].

Several studies have shown the importance of transitional care in the process of
rehabilitation and readaptation of the elderly person during the process of discharge from
hospital to home [15–17]. Transitional care should start at the time of admission, continue
during hospitalisation and remain after discharge, which implies changing the ways of
providing continuity of care to these people, since hospital environments only address
biological aspects, and are not operationally designed to help older people recover or
improve their functionality and return to their activities after hospitalisation [17,18].

In a study analysing the transition care of elderly patients with hip fracture, eight
relevant domains were identified, including the complexity of the patient and system
constraints, which, as inherent factors to the context, tend to hinder transition care. Others
include patient involvement and choice, the role of the family caregiver, strong relationships,
role coordination, documentation and information sharing are areas with the potential to
support and improve transition care [19].

Involving patients in their care process by encouraging their participation may result
in better outcomes [20]. The implementation of interventions that integrate exercises
should include strategies to motivate and adhere to exercise, as well as contents related to
components of the home care programme [21].

In view of the above, the aim of this systematic review is to identify the available
evidence on interventions that promote the safety of older people with hip fracture after
hospital discharge.

2. Materials and Methods
2.1. Type of Study

The protocol for this systematic review was designed according to the recommenda-
tions of the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA)
Protocols checklist [22], PRISMA-P (Preferred Reporting Items for Systematic review and
Meta-Analysis Protocols) [23] and the Cochrane Guidelines for Systematic Reviews of
Interventions [24].

To answer the research question, which interventions promote the safety of older
people returning home after a HF? the option was the use of a systematic method that
enables reliable results to be obtained, from which conclusions can be drawn and decisions
made, minimizing the risk of bias [22,24], and to guide clinics and health policies on the
basis of research results.
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2.2. Eligibility Criteria

All randomised controlled trials (RCT’s) addressing interventions promoting the safety
of the elderly person with proximal femur fracture in returning home will be included.

The target population will be people with hip fracture (including trochanteric, neck
and subtrochanteric fractures) aged over 65 years, who had been admitted to hospital and
had undergone orthopaedic surgery.

The types of interventions that promote the safety of the elderly person with HF, after
hospital discharge, in returning home, are described below and grouped into categories
that emerged from the literature review. As this is an incipient field of global research, this
list is not exhaustive, providing only a few examples of the diverse interventions that have
been carried out:

- Health literacy activities targeting the patient and caregiver to reduce complications
associated with fracture.

- Follow-up programmes and monitoring of the functional assessment and performance
in the activities of daily living.

- Programmes to reduce/control the risk and prevalence of falls and/or the occurrence
of new falls.

- Interventions to monitor and improve health-related quality of life after HF.
- Environmental modification interventions to promote accessibility and mobility in-

doors.
- Transitional care interventions to promote adherence to the rehabilitation programme

upon return home.
- Action plans that include strategies to improve the quality of care and follow-up of

older people with fractures on their return home [1,7,11,12,15–21,25].

Exclusion criteria will be established for studies addressing interventions related to
conventional treatment, considering a conventional treatment as that in which the person
does not receive any additional intervention beyond verbal advice and/or medication
optimisation, and interventions for the adult population with fragility fractures.

The review enables the identification and organisation of interventions with evidence
for promoting safety after hospital discharge.

2.3. Research Strategy

Taking into account the nature of the research carried out, the strategy adopted
will consist of conducting a bibliographical search in the following electronic databases:
MEDLINE, and CINAHL. A list of references of the previously selected relevant articles
will be compiled, and a search made for possible additional studies that may be relevant,
with the aim of increasing the sensitivity of the research.

The search strategy will be developed using the medical subject headings (MeSH)
and, in line with them, was based on the following key concepts: “Safety”, “Functional
Independence”, “Elderly”, “Hip fracture”. The search in the CINAHL database will use
the Subject Headings.

The search strategy adopted according to the respective database (Table 1) will be
limited to the last 10 years and to the English and Portuguese languages.
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Table 1. Search Strategy. Lisbon, 2022.

Search Strategy Number of Articles

#1

Elderl*”“[Title/Abstract] OR ““aged”“[Title/Abstract] OR Age* *”“[Title/Abstract] OR Older
Person *”“[Title/Abstract] OR Older Adult *”“[Title/Abstract] OR ((““Aged”“[Mesh]) OR

““Frail Elderly”“[Mesh])) OR Frail Older Adults ““[Mesh] OR Frail Older Adult ““[Mesh] NOT
““animals”“[Mesh]))

395,080

#2

hip fracture*”“[Title/Abstract] OR ““fragility”“[Title/Abstract] OR ““fragility
fracture”“[Title/Abstract] OR ““osteoporos*”“[Title/Abstract]) OR (““Hip Fractures”“[Mesh]))
OR Hip injuries [Title/Abstract]) OR hip joint [Title/Abstract])(((((““Osteoporosis”“[Mesh]))

OR ““Osteoporotic Fractures”“[Mesh])

45,597

#3

(““Rehabilitation”“[Title/Abstract] OR ““Rehabilitation exercise”““[Title/Abstract]
“OR(““Rehabilitation program ““[Title/Abstract] OR”(““Rehabilitation intervention

“[Title/Abstract] OR ““Education program*”“[Title/Abstract] OR ““Educational programme*”“
““Education intervention”“[Title/Abstract] OR ““Educational strateg*”“[Title/Abstract] OR

““Educational tool*”“[Title/Abstract] OR ““Healthy-interactions”“[Title/Abstract] OR
““Educational therapy”“[Title/Abstract] OR ““Health literature”“[Title/Abstract] OR

““Activities of daily living programs”“[Title/Abstract] OR ““Safety promot*”“[Title/Abstract]
OR ““Patient education”“[Title/Abstract] OR ““Program*”“[Title/Abstract] OR

““Tool*”“[Title/Abstract] OR ““training”“[Title/Abstract]) OR (((((((““Rehabilitation”“[Mesh])
OR ““rehabilitation”“ [Subheading]) OR ““Rehabilitation Nursing”“[Mesh]) OR ““Orthopedic

Procedures”“[Mesh]) OR ““Exercise Therapy”“[Mesh])) OR (““Patient Education as
Topic”“[Mesh])) OR rehabilitation/education ““[Mesh]) OR ““mobilization”“[Title/Abstract]

OR ““Early Ambulation”“[Mesh])) OR ““exercise training”“[Title/Abstract] OR
““exercise”“[Mesh])) ““gait training”“[Title/Abstract] OR ““Walking Speed”“[Mesh])) OR ““
environmental risk control”“[Title/Abstract] OR ““ daily living activity”“[Title/Abstract] OR

““Activities of Daily Living”“[Mesh]))

116,945

#4

““risk of falling”“[Title/Abstract] OR ““prevalence of falls”“[Title/Abstract] OR
““re-fracture”“[Title/Abstract] OR ““Injuries secondary to the fall”“[Title/Abstract] OR

““quality of life”“[Title/Abstract] OR ““health-related quality of life”“[Title/Abstract] OR
““security”“[Title/Abstract] OR ““functional independence”“[Title/Abstract]) OR

Readmissions ““[Title/Abstract] OR Gait Ability OR (““Quality of Life”“[Mesh])) OR
(““Quality Indicators, Health Care”“[Mesh])) OR (““Functional Status”“[Mesh])))

494,110

#5
((““randomized controlled trial”“[Title/Abstract] OR ““controlled clinical

trial”“[Title/Abstract] OR ““randomized”“[Title/Abstract]) OR (““Randomized Controlled
Trial”“ [Publication Type]))”

861,759

#1
AND

#2
AND

#3
AND

#4
AND

#5

4860

2.4. Selection Process

Two reviewers will independently select, extract and code the data. In turn, a third
reviewer will mediate any discrepancies in the selection of studies [22,24].

The results of the research will be inserted in the Rayyan® platform, facilitating
collaboration between the three reviewers in the process of study selection.

Thus, all the titles and abstracts obtained in the research will be analysed in relation
to the established inclusion criteria, with the aim of assessing the eligibility of the studies.
Studies considered relevant will be selected for further reading and then included in the
review. The reasons for exclusion of the studies will be documented.

For each of the studies that fulfil the inclusion criteria, data extraction and codification
will be carried out by two reviewers (independently), using a previously prepared, simple
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and standardised form that describes the characteristics of the study. The data extraction
form will include:

• Study design, title, authors’ names, publication date, country, sample size, funding
source.

• Characteristics of the population (number of participants, average age, proportion of
each sex).

• Method (sampling, instruments and randomisation method).
• Characteristics of the intervention (type and period of intervention).
• Results.

2.5. Assessment of Methodological Quality and Risk of Bias

Two reviewers will perform the quality assessment of the included studies indepen-
dently. A third reviewer may clarify any discrepancy that may arise. If the reviewers are
co-authors of some studies, they will not evaluate the risk of bias in these studies [22].

The assessment of the risk of bias of the included studies will take into account the
potential sources of bias and may determine a low risk of bias (if all criteria were fulfilled),
moderate risk of bias (one or more criteria were partially fulfilled), high risk of bias (one
or more criteria were not fulfilled) and unclear (not enough information is available to
assess the study with regard to the risk of bias). The Cochrane Risk of Bias Assessment
Tool [22,24] will be applied.

2.6. Data Synthesis

The synthesis of the information regarding the characteristics and results of the in-
cluded studies will be presented in a table and complemented with a narrative summary,
which will assess the methods used, and the results of the studies.

If there are sufficient RCTs, a meta-analysis will be produced, in which synthesis of
the data will be carried out using the Review Manager software® (version 5.3, Cochrane
Collaboration, London, UK). If it is not possible to perform meta-analysis, the results will
be presented descriptively [22]. The strength of the body of evidence will be assessed using
the GRADE framework [22–24].

The results of the systematic review will be reported according to the PRISMA guide-
lines [22].

3. Discussion

It is estimated that around 50–60% of people that have suffered a HF have some type
of functional and/or motor loss, and that in only 30–40% of cases is a level of functional
recovery attained similar to that which existed before the fracture, thus requiring continued
care for a long period of time to reduce the loss of independence to perform activities of
daily living [13,17].

On returning home, associated with the restriction of self-imposed and hetero-imposed
mobility and loss of gait capacity, these people frequently present a functional decline,
unable to recover to pre-fracture functional levels. Sometimes, it is also associated with
an increased risk of falling and difficulties in accessing healthcare [11,13,26–28], which,
together, represent serious problems, with a great impact on people and health services.

After the occurrence of a fragility fracture there is a high risk of a subsequent one,
so the prevention of a new fall is a key aspect, requiring the development of strategies to
increase safety at home [17]. The development of post-discharge transition programmes
has proved to be successful in contributing to reduce readmissions and disability [25].
However, there is no systematisation of many of the interventions implemented in these
programmes, nor indication of their effectiveness in maintaining the person’s safety in
his/her home environment, enabling recovery and avoiding postoperative complications.

Other authors have observed that despite the growing increase in scientific knowledge,
there have been some gaps in the description of interventions, which have consequently
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made the assessment of results and their replication and implementation in practice diffi-
cult [7,21], with an important impact on the process of transition from hospital to home.

After the occurrence of this type of fracture, rehabilitation carried out in the post-acute
phase aims to rescue as much autonomy as possible for patients affected by such pathologi-
cal situations; however, its duration is sometimes clearly insufficient to ensure an effective
and lasting result on the return home [11]. In this context, home-based rehabilitation is
recommended, producing considerable positive effects on physical functioning after a
femur fracture, and contributing towards a significant improvement in mobility, daily
activity, instrumental activity and balance [8].

Thus, this systematic review will strengthen the evidence base on safety-promoting
interventions for older people with proximal femur fracture upon return home, exploring
potential outcomes regarding functional assessment, performance in activities of daily
living, level of concern about falls, risk and prevalence of falls, injuries secondary to
falls, fracture rate, and health-related quality of life. It could potentially benefit health
professionals and researchers by facilitating the design and implementation of interventions
to improve the care of these people. It will also provide information that may make an
important contribution to policymaking regarding the development of strategies to improve
the quality of care and follow-up of older people after HF.

This review has potential limitations related to the fact that the search strategy did not
include sources of information available in languages other than English and Portuguese.

4. Conclusions

This systematic review protocol will allow identification of the available evidence
on the interventions that promote the safety of the elderly person with proximal femur
fracture upon returning home, thus contributing to the systematisation of transitional care
interventions that promote rehabilitation, prevent the recurrence of falls, the immobility
syndrome and other postoperative complications associated with this type of surgery,
which translate into loss of quality of life and decreased life expectancy.

The systematisation of these interventions will make it possible to guide the clinic and
contribute to the training of health professionals in this area.
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