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Preface

This Special Issue aims to explore health, social, and emotional issues, assess quality of life,

and assess the need for social and emotional support in people with chronic illnesses. Research on

these aspects allows us to obtain valuable information from patients. This includes not only disease

symptoms and treatment side effects, but also assessment of psychological (well-being), social, and

spiritual dimensions. Research findings on these specific issues occurring in people with chronic

illnesses will help guide treatment and patient care through evidence-based medicine (EBM) and

evidence-based nursing practice (EBNP).

This Reprint addresses the complex health, social, and emotional challenges faced by individuals

living with chronic diseases. Its scope includes research on quality of life, psychosocial well-being, and

the need for social and emotional support. The aim is to provide evidence-based insights that guide

clinical practice and nursing care. We were motivated by the growing importance of holistic approaches

in managing chronic diseases. This Reprint is intended for healthcare professionals, researchers, and

policy makers seeking to improve patient-centered care. We sincerely thank all contributing authors

and reviewers for their valuable efforts in making this collection possible.

Grażyna Bączyk and Dorota Formanowicz

Guest Editors
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Article

Assessing the Roles and Responsibilities of Informal
Caregivers from the Perspective of Adult Patients in Saudi
Arabia: A Cross-Sectional Study

Saja H. Almazrou 1,*, Shiekha S. Alaujan 1 and Nouf F. AlSaad 2

1 Clinical Pharmacy Department, College of Pharmacy, King Saud University, Riyadh 11362, Saudi Arabia;
salaujan@ksu.edu.sa

2 Royal Commission Hospital, Jubail 31961, Saudi Arabia; noof.f.alsaad@gmail.com
* Correspondence: salmazrou@ksu.edu.sa

Abstract: Objectives: This study aim to determine the characteristics, roles, responsibil-
ities, and challenges of informal caregivers for adult patients in Saudi Arabia. Methods:
Adult patients who have informal caregivers were invited to participate in a cross-sectional
study. The inclusion criteria were patients who were 18 years old or older and permanent
Saudi residents. A self-administered online questionnaire was used to identify patients’
demographics, roles, responsibilities, and care challenges. Data collection lasted four
months. Percentages, means, and standard deviations were reported in the analysis. Re-

sults: The study included 276 participants, mostly female (68.8%), with a mean age of 55.21
years (SD = 20.3). Over half were married (56.2%) and not employed (81.9%). Common
chronic diseases were diabetes and hypertension, with 55.8% using up to five medications.
Caregivers were mainly sons or daughters (62%) living with the patient (84.1%). The top
caregiver tasks were escorting patients to appointments (63.4%), scheduling doctor ap-
pointments (60.1%), and tracking medication refills (59.4%). Common challenges included
caregivers lacking time (45.3%), inconsistent care (35.9%), financial constraints (27.5%),
and caregivers missing doses (27.9%). The top not encountered challenges were inappro-
priate medication storage (78.3%), communication barriers (74.3%), improper disposal of
injections (72.5%), medication management errors (71.4%), and lack of empathy (70.3%).
Conclusion: This study highlights the vital role of informal caregivers in managing chronic
illnesses in Saudi Arabia. Informal caregivers face challenges such as time constraints
and financial limitations. The findings emphasize the need for better support systems,
including training programs and improved access to healthcare resources, to enhance care
quality for patients.

Keywords: informal caregivers; healthcare recipients; roles; challenges; Saudi Arabia

1. Introduction

Informal caregivers play a crucial role in providing support to individuals with
various needs, particularly older adults, encompassing a wide range of tasks that are
essential for their care recipients’ well-being. Understanding these responsibilities is vital
for recognizing the impact of informal caregiving on caregivers and the healthcare system.
Key responsibilities include physical assistance, in which caregivers often help with daily
activities such as mobility, medication management, and personal hygiene, which are
critical for maintaining their care recipient’s health [1]. They also serve as navigators in

Healthcare 2025, 13, 1038 https://doi.org/10.3390/healthcare130910381
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healthcare systems, helping older adults access necessary services and advocating for
their needs [2]. Informal caregivers also provide emotional and social support, which
are essential for their care recipients’ mental well-being [3]. Additionally, they frequently
coordinate among various healthcare providers and services to ensure continuity of care and
address any gaps in service delivery [2]. The financial impact of caregiving is substantial,
with caregivers in the United States delivering approximately 37 billion hours of care
each year, amounting to an estimated value of USD 470 billion. This underscores the vital
contribution caregivers make to the healthcare system [4].

In Saudi Arabia, patients often rely on family members or domestic workers (e.g.
housemaids) to assist them with a wide range of tasks, including those related to their
health [5]. A national study revealed that nearly half of all informal caregivers in the
country are housemaids, highlighting the significant role they play in the caregiving
landscape. Furthermore, the same study found that 66% of patients depend on their
caregivers for critical tasks such as medication management. This reliance on informal
caregivers underscores the importance of identifying and understanding this group, as it
can help pinpoint individuals who are highly dependent on caregivers and ensure they
receive the appropriate support they need.

Although substantial international literature has explored the roles and challenges
of informal caregivers, much of this research is situated in Western contexts and focuses
primarily on family caregivers [6–8]. These studies may not fully reflect the caregiving
dynamics in countries like Saudi Arabia, where domestic workers play an unusually
prominent role in providing health-related care. In addition, most caregiving literature
investigates the views of the caregivers, and limited studies explore the caregiving process
from the healthcare recipients’ perspective. Understanding the perspectives of care recipi-
ents is essential, as they may differ significantly from the caregiver’s own perceptions. The
voices of care recipients can inform more balanced and patient-centered policy and service
development [9].

Despite the critical role of informal caregivers in Saudi Arabia, research on this topic
remains limited. Existing studies have primarily focused on the burden experienced by
family caregivers [10,11] or have described the demographic characteristics of caregivers
and care recipients, along with the scope of care they provide [5,12]. For instance, some
studies have explored the emotional, physical, and financial challenges faced by family
members who take on caregiving roles, while others have outlined the general responsibil-
ities of caregivers in the Saudi context. However, none of these studies have specifically
addressed the tasks and challenges associated with involving informal caregivers—such as
housemaids or other domestic workers—in the provision of healthcare to patients.

This gap in the literature highlights the need for a more focused investigation into the
roles, responsibilities, and challenges of informal caregivers in Saudi Arabia. By doing so,
we can gain a deeper understanding of how these caregivers contribute to the healthcare
system, the specific tasks they perform, and the difficulties they encounter. Such insights
are crucial for developing targeted interventions and support systems that can improve the
quality of care provided to patients and alleviate the burdens faced by informal caregivers.

Therefore, this study aims to determine the roles, responsibilities, and challenges
of informal caregivers in Saudi Arabia. By shedding light on these aspects, we hope to
contribute to a more comprehensive understanding of the caregiving landscape in the
country and inform policies and practices that better support both caregivers and the
patients who depend on them. This research is particularly timely and relevant, given the
growing reliance on informal caregivers in Saudi Arabia and the need to ensure that their
contributions are recognized and supported within the healthcare system.
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2. Methodology

2.1. Study Design

A cross-sectional study was conducted in Saudi Arabia to investigate the experiences
and perspectives of healthcare recipients toward caregivers. The study utilized an online
data collection method through a self-reported questionnaire. The survey was distributed
via Twitter, a social media platform, to reach a broad audience efficiently. Data collection
spanned four months, ensuring a sufficient sample size and diversity in responses.

2.2. Participants

A convenient sample of healthcare recipients were invited. The use of a convenience
sample was justified by the need for rapid data collection and the accessibility of partic-
ipants through social media platforms like Twitter. The inclusion and exclusion criteria
were designed to ensure that the study focused on the experiences of adult healthcare
recipients in Saudi Arabia who rely on informal caregivers, thereby providing insights into
the dynamics of caregiving within familial or domestic settings. The inclusion criteria for
the study required healthcare recipients to be living in Saudi Arabia, aged 18 years or more,
and report having a caregiver, either a family member or a domestic worker, at the time of
initial screening. Conversely, the exclusion criteria specified that healthcare recipients living
outside Saudi Arabia; independent patients; informal caregivers for children; and those
with formal caregivers, such as paid nurses, were not eligible to participate in the study.

2.3. Data Collection/Data Source
Recruitment

Twitter was used as the main source to approach the target healthcare recipients.
We created an account for this study, highlighting the research problem and potential
implications. Then, we posted the survey on a regular basis. We contacted several national
accounts related to chronic disease organizations and governmental bodies in health to
post the survey to their accounts.

2.4. Instrument

SurveyMonkey [13] was used to create the online survey. The first page gave a brief
description of the study’s aim. Then, consent to participate in the study was required.
To ensure that we targeted the right sample, we asked a few screening questions, which
included the country of current residence, the need for caregivers (family or paid domestic
worker), and the participant’s age. If the participant passed the screening section, the
survey questions started appearing afterward. If the participants did not pass some of the
screening questions, the survey ended at this point.

The instrument used in this study consisted of three sections. The first section cap-
tured the healthcare recipients’ demographic data. The second section was a checklist
intended to assess the level of caregiver involvement in providing care to the healthcare
recipients. The expected caregivers’ tasks were derived from published studies [14]. The
third section assessed reasons for needing assistance and health-related challenges arising
from the caregivers’ provision of the patients’ healthcare. The total number of roles and
responsibilities was 16 and the total number of challenges associated with caregiving was
12. Three Likert scales were used for the second and third sections.

The survey was reviewed by three professionals who determined its validity. It was
utilized in a five-participant pilot study to check the clarity and applicability. The study
survey is given in Supplementary File S1.

3
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Statistical Analysis: Statistical analyses were conducted using SPSS 22. Descriptive
analysis was conducted to describe the data. Numbers and percentages were used to
present categorical data and means, and standard deviation was used to represent con-
tinuous data. This study was exploratory in nature and did not involve regression or
multivariate analyses, as its primary objective was to describe and understand the roles,
responsibilities, and challenges of informal caregivers in Saudi Arabia.

2.5. Ethical Considerations

Participation in the study was voluntary. Participants’ name were not revealed. The
collected data were kept private. The consent page was displayed on the first page of the
questionnaire to all participants, clearly indicating the purpose of the study. No incentives
or rewards were given to the participants, and their anonymity and confidentiality were
guaranteed. Ethical approval was obtained from King Fahad Medical City (IRB number
20-436E).

3. Results

The number of study participants was 276 (68.8% female), with a mean age of 55.21
(SD = 20.3), and the majority had a secondary or low educational level (39.6%) or university
educational level or higher (31.9%) (Table 1). More than half of the sample were married
(56.2%) and not employed (81.9%). Ninety-seven percent were Saudis from the central
region (62.7%), living in an urban region (88%) with a spouse or children (43.8%). Regarding
chronic diseases, 62.7% and 46% reported having diabetes and hypertension, respectively
(Table S1), and used up to five medications (55.8%) for their chronic illnesses. Most of the
patients (68.5%) reported using medications that require caregivers’ assistance, such as
injections (27.9%) and eye and ear drops (19.2%).

The majority of caregivers were sons or daughters, (62%), lived together with the
patient (84.1%), and provided care a maximum of 8 h weekly (55.1%) for more than two
years (60.1%).

Table 1. Characteristics of study participants (n = 276).

Variables N (%)

Age, Years 55.21 SD = 20.3

Gender
Female 190 (68.8)

Male 86 (31.2)

Education level

Illiterate 79 (28.6)

Primary school 33 (12)

Middle school 27 (9.8)

Secondary school 49 (17.8)

University 82 (29.7)

Postgraduate 6 (2.2)

Marital status

Single 54 (19.6)

Married 155 (56.2)

Divorced 11 (4)

Widowed 56 (20.3)

4
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Table 1. Cont.

Variables N (%)

Employment
Employee 50 (18.1)

Nonemployee 226 (81.9)

Nationality
Saudi 269 (97.5)

Non-Saudi 7(2.5)

Region of residence

Central 173 (62.7)

East 29 (10.5)

West 50 (18.1)

North 22 (8)

South 2 (0.7)

Urban or Rural
Urban 243 (88)

Rural 33 (12)

Living arrangement

Alone 12 (4.3)

With spouse 29 (10.5)

With spouse and children 121 (43.8)

With older sons/daughter 46 (16.7)

With family relative 18 (6.5)

Other 50 (18.1)

Relationship to the caregiver

Spouse 45 (16.3)

Son or daughter 171 (62)

Parent 54 (19.6)

Permeant housekeeper 24 (8.7)

Temporary housekeeper 11 (4)

Friend or neighbors 2 (0.7)

Other relatives 28 (10.1)

Distance between patients and caregiver

Living together 232 (84.1)

Less than 10 min 14 (5.1)

11–30 min 17 (6.2)

More than 30 min 13 (4.7)

Care provided per week on average, hours

≤8 152 (55.1)

9–19 62 (22.5)

20–40 62 (22.5)

Length of care

0–3 months 47 (17)

4–12 months 24 (8.7)

One to two years 39 (14.1)

More than two years 166 (60.1)
SD: standard deviation.

Patient-reported reasons for the need for caregiver assistance are illustrated in Figure 1.
The most common were having complex health issues and polypharmacy (46.7%), fol-
lowed by the presence of physical inability to manage health (45.7%), the inability to use
technology for booking appointments, and refilling medications (37.3%).

5
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Caregivers’ roles and responsibilities were reported by 248 participants. The top
three rated roles and responsibilities were escorting the patient to an appointment (63.4%),
followed by scheduling doctors appointments (60.1%), and keep tracking of medication
refills (59.4%) whereas injecting medication into patients (40.6%), wound ostomy care
(42.8%), and helping the patient bathe and maintain personal hygiene (49.6%) were the
bottom three rated roles and responsibilities (Table 2).

45.70

12.00

4.70

46.70

19.60

11.60

37.30

0 5 10 15 20 25 30 35 40 45 50

Physcial inability to mange health

Mental  inability to mange health

Sight and hearing problems

Complex health issues and polypharmacy

Lack of information and communication with healthcare providers

Forgetfulness

Inable to use technology for booking  and medication refill

Reasons for having the assistance of caregivers (%)  

Figure 1. Reasons participants reported for having caregivers’ assistance, as percentages.

Table 2. Caregivers’ roles and responsibilities (n = 248).

Responses
Never Applicable

N (%)
Sometimes Applicable

N (%)
Always Applicable

N (%)

Obtain medication from the pharmacy 25 (9.1) 82 (29.7) 141 (51.1)
Remind you to take medications 28 (10.1) 82 (29.7) 138 (50)

Prepare pill boxes 55 (20.3) 65 (23.6) 127 (46)
Hand you the medications 53 (19.2) 81 (29.3) 114 (41.3)

Write down a report of falling or any medication side
effects 40 (14.5) 86 (31.2) 122 (44.2)

Measure patient’s blood pressure and sugar 49 (17.8) 78 (28.3) 121 (43.8)
Inject medication into patients 112 (40.6) 47 (17) 89 (32.2)
Keep track of medication refill 22 (8) 62 (22.5) 164 (59.4)
Escort you to an appointment 14 (5.1) 59 (21.4) 175 (63.4)
Schedule doctor appointment 32 (11.6) 50 (18.1) 166 (60.1)

Assist you in performing physiotherapy exercise 92 (33.3) 59 (21.4) 97 (35.1)
Prepare special food for you 47 (17) 73 (26.4) 128 (46.4)

Assist you in eating 55 (20.3) 81 (29.3) 111 (40.2)
Assist you in bathing and personal hygiene 137 (49.6) 40 (14.5) 71 (25.7)

Wound ostomy care 118 (42.8) 51 (18.5) 79 (28.6)
Encourage the patients to adhere to a healthy lifestyle 22 (8) 63 (22.8) 163 (59.1)

6
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The challenges encountered during care (n = 248) are presented in Table 3. Patients
reported always or sometimes having challenges with the caregiver because they has no
time (45.3%), inconsistent care because the caregiver has other responsibilities (35.9%),
the patient being unable to afford a paid domestic worker (27.5%), and the caregiver
missing doses (27.9%). Of the most common not encountered challenges, the caregiver
stored medication (e.g., insulin) inappropriately (78.3%), had difficulty communicating
due to a language barrier (74.3%), inappropriately disposed of injections (72.5%), made an
error during medication management (e.g., wrong medication or wrong frequency/dose)
(71.4%), or lacked empathy (70.3%).

Table 3. Patient’s response regarding challenges encountered during care (n = 248).

Responses
Never Applicable

N (%)
Sometimes Applicable

N (%)
Always Applicable

N (%)

Caregiver made an error during medication
management (e.g., wrong medication, wrong

frequency/dose)
197 (71.4) 44 (15.9) 7 (2.5)

Caregiver stored medication (e.g.,
insulin) inappropriately 216 (78.3) 27 (9.8) 5 (1.8)

Inappropriate disposal of injections 200 (72.5) 26 (9.4) 22 (8)

Caregiver missed doses 171 (62) 70 (25.4) 7 (2.5)

Caregiver lacks specialized skills needed (e.g.,
using injection or nebulizers) 178 (64.5) 49 (17.8) 21 (7.6)

Caregivers are not consistently monitoring
my condition 184 (66.7) 53 (19.2) 11 (4)

The caregiver does not understand the assigned
task/ limited health literacy 165 (59.8) 66 (23.9) 17 (6.2)

Difficulty in communicating due to
language barrier 205 (74.3) 27 (9.8) 16 (5.8)

Inconsistent care because caregiver has other
responsibilities 149 (54) 69 (25) 30 (10.9)

Lack of empathy 194 (70.3) 41 (14.9) 13 (4.7)

The caregiver has no time 123 (44.6) 115 (41.7) 10 (3.6)

Inconsistent care because I cannot afford a paid
domestic worker 172 (62.3) 44 (15.9) 32 (11.6)

4. Discussion

The study highlights the demographics of healthcare recipients who require informal
caregivers in Saudi Arabia and the caregivers’ roles, responsibilities, and challenges when
they provide care to the recipients. The sample involved a diverse group of participants,
primarily middle-aged females with various educational backgrounds, most of whom
were married and unemployed. The majority reported chronic health conditions, often
managing multiple medications. The caregivers, primarily adult children, lived with the
healthcare recipients and contributed several hours of care each week. Healthcare recipients
emphasized their need for assistance due to complex health issues and physical limitations.
Key caregiver tasks included accompanying patients to appointments and managing
scheduling, and common challenges faced included time constraints, inconsistent care,
and difficulties in medication management, alongside issues with medication storage and
communication barriers.

7
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The use of technology was one of the main reasons for having informal care assistance
in the current study. Our results were consistent with a published systematic review that
highlighted that age-related physical limitations, such as hearing and poor vision; cognitive
disorders, such as poor memory; and limited learning skills were the main barriers to
adopting healthcare technologies [15].

Escorting patients to appointments and scheduling were reported in our study as
caregiver tasks. This aligned with several studies that reported similar practical caregiver
tasks, such as contacting home care services, scheduling appointments, and providing trans-
portation [6–8]. They also kept records of test results and handled multiple medications for
older adults with complex needs [6–8].

According to the current study’s results on the roles and responsibilities of caregivers,
tracking medicine refills, preparing pill boxes, and administering medication to patients
were the most reported tasks. This aligns with Reinhard et al., who reported that more than
one third of informal caregiver respondents helped with various medication management
responsibilities [16].

Caregivers have reported making medication errors, particularly in the storage and
administration of medications. These errors include losing pills, administering medications
at incorrect times, and missing doses [17]. A study showed that one in eight caregivers
involved in medication management acknowledged making mistakes in administering
medications [18]. In the current study, a minority of healthcare recipients reported having
issues with their caregiver making a mistake during medication management (e.g., incorrect
medicine or inappropriate frequency/dosage) or missing a medication dose. In addition, a
small number of healthcare recipients reported that their caregiver lacks specialized skills
needed (e.g., using injection or nebulizers).

4.1. Limitations

The study has several limitations that should be considered. First, the use of a con-
venient sample and recruitment through Twitter may introduce sampling bias because
the sample might not represent the entire population of healthcare recipients in Saudi
Arabia. Additionally, the reliance on self-reported data can lead to response bias, with
participants potentially providing inaccurate or socially desirable answers. In addition,
technical issues were encountered when the participants filled the online questionnaire
and led to incomplete surveys by some respondents.

4.2. Implication

This study’s results have several important implications. First, the high prevalence
of chronic diseases, such as diabetes and hypertension, among the healthcare recipients
highlights the significant burden of these conditions in the population. The reliance on
caregivers for medication administration and other health-related tasks underscores the
critical role caregivers play in managing chronic illnesses. The findings also indicate that
many caregivers are family members, primarily sons or daughters, who provide care de-
spite having other responsibilities, which can lead to inconsistent care and missed doses.
The reported challenges, such as caregivers lacking time and the ability to afford paid
domestic workers, suggest a need for better support systems for healthcare recipients and
caregivers. Additionally, the low incidence of certain problems, such as inappropriate med-
ication storage and communication barriers, suggests that some aspects of caregiving are
being managed effectively. However, the overall findings emphasize the need for targeted
interventions to support caregivers, improve medication management, and address the
specific needs of healthcare recipients with chronic illnesses. This could include training
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programs for caregivers, better access to healthcare resources, and policies to alleviate the
financial burden on families [2,15].

In the Saudi Arabian context, where caregivers often include domestic workers, the
caregiving process may be influenced by varying levels of health literacy, education, and
language barriers. These factors can hinder effective communication, understanding of
medical instructions, and safe medication practices, making culturally and linguistically
tailored training programs essential.

This study provides a foundation for future investigations into the quality and safety
of informal caregiving, especially when non-family members are involved. Future research
should explore the perspectives of caregivers themselves to identify training needs and to
develop targeted interventions that address role overload, time constraints, and knowledge
gaps. Longitudinal studies are also warranted to evaluate how caregiver-related challenges
impact patient outcomes over time. In addition, future studies should examine the influence
of demographic factors—such as age, gender, and education level—on caregivers’ roles
and responsibilities

5. Conclusions

In conclusion, this study highlights the significant roles, responsibilities, and health
challenges of informal caregivers in managing the health of patients from the perspective
of their recipients in Saudi Arabia. The findings reveal that caregivers, primarily fam-
ily members, are heavily involved in various health-related tasks, including medication
management and attending medical appointments. However, caregivers face numerous
challenges, such as time constraints, inconsistent care due to other responsibilities, and
financial limitations. These issues underscore the need for enhanced support systems for
healthcare recipients and caregivers. Targeted interventions, such as caregiver training
programs, improved access to healthcare resources, and policies to reduce the financial
burden, are essential to improve the quality of care and support provided to healthcare
recipients with chronic illnesses.
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Abstract: Background/Objectives: This study aimed to explore the effects of Instagram use on body
satisfaction and self-esteem in young adults 20 to 40 years (N = 95). Given the widespread use of
social media and its potential influence on body image, we sought to understand how Instagram use
may contribute to body dissatisfaction and self-esteem, particularly through quantitative analysis of
self-report measures. Methods: A cross-sectional survey design in which the Rosenberg Self-Esteem
Scale (RSES), the Body Shape Questionnaire (BSQ), and additional ad hoc questions designed to assess
Instagram usage patterns were employed. Results: The results indicated that greater Instagram use is
associated with increased body dissatisfaction (p = 0.005), although it did not significantly affect self-
esteem (p = 0.211). Gender did not play a significant role in these relationships (p = 0.173). Notably,
a significant positive correlation was found between body satisfaction and self-esteem, showing
that individuals with higher body satisfaction also reported higher self-esteem (p < 0.001). Further
analyses indicated that users exposed to appearance-centered content were more likely to report body
dissatisfaction. Conclusions: These findings suggest that Instagram usage, particularly in the context
of appearance-focused content, has a considerable impact on body dissatisfaction among young
adults but does not appear to influence self-esteem. This highlights the importance of developing
interventions focused on promoting healthy social media habits and critical content engagement
to mitigate negative impacts on body image. Social media exposure should be a key component in
future interventions designed to improve body image and overall psychological well-being.

Keywords: body dissatisfaction; self-esteem; Instagram; body image

1. Introduction

The multidimensional paradigm shift brought about by social networks has altered,
among many other aspects, individuals’ relationship with themselves concerning body
satisfaction and self-esteem. Numerous studies have shown that constant exposure to
social networks like Instagram, which bombards its users with images of perfect and
idealized bodies on a daily basis, promotes physical comparison behaviors [1], body
dissatisfaction [2,3], and low self-esteem [4] due to the pressure generated by unattainable
beauty standards that have evolved significantly in recent years and are now greatly
influenced by social networks [5]. Instagram’s unique emphasis on visual content creates
distinct patterns of social comparison and body image concerns that differ from other
platforms. Body dissatisfaction, as well as damaged self-esteem, increase the likelihood
of suffering from an eating disorder [6,7] or disorders such as muscle dysmorphia or
body dysmorphia [3], as well as presenting low emotion regulation [8], depression, or
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anxiety [9,10]. Additionally, social network addiction increases body dissatisfaction and
predisposes one to low self-esteem [3]. For all these reasons, this research is relevant, as
it aims to analyze how exposure to Instagram is a risk factor for body satisfaction and
self-esteem in early adulthood, as well as to establish gender differences, given that most
studies in this area are limited and scarce.

1.1. Self-Esteem: Conceptualization

Self-esteem is a fundamental concept, defined as the subjective appreciation that a
person makes of their own worth, influenced by their social environment and personal
experiences. Rosenberg [11] defines self-esteem as “the positive evaluation an individual
makes of themselves in terms of respect and worth” (p. 30) [11].

Abdel-Khalek [12] defines it simply as general self-satisfaction, while Branden [13]
emphasizes its role in preparing individuals for life’s challenges based on their confidence
and emotional responses to various aspects of their identity and abilities. Self-esteem
is multidimensional, affecting various life areas and evolving significantly during key
developmental stages, such as adolescence [12]. This period is particularly critical due to
significant psychological changes and identity integration, heavily influenced by family,
teachers, and peers. Self-esteem is a global evaluation of one’s worth, encompassing beliefs,
emotions, competencies, and the perceived affection one deserves, ranging from high to
low based on the outcome of this evaluative process [12].

1.2. Low Self-Esteem as a Risk Factor

The study of the relationship between self-esteem and gender has been extensive and
diverse. The literature states that men tend to have better self-esteem than women, seeing
themselves as more valuable and skilled. This trend begins in adolescence and persists
until adulthood, balancing out once old age is reached. These differences are due to both
sociocultural contexts and genetic and biological processes that go beyond culture [14,15].

People with low self-esteem feel inferior, less important, and less competent, suffer
from greater emotional instability, and are more likely to associate with people with low
self-esteem, feeling irritated in the presence of people with higher self-esteem [12,13]. Re-
garding technology use, Casale et al. [16] state that low self-esteem increases smartphone
dependency, impulsivity, sensation seeking, and substance use. Liu et al. [17] have evi-
denced that low self-esteem is a risk factor for the development of mental health problems
such as depression, anxiety, or eating disorders, being related to academic stress and sui-
cidal ideation [18], as well as a reduced capacity to cope with problems [12] and a higher
likelihood of experiencing burnout syndrome [19].

1.3. Body Satisfaction: Conceptualization

We live in a body-worshiping society. We are surrounded by stimuli that exalt and
idealize physical appearance, from media, social networks, the fashion industry, cinema,
advertising, and toys to the amount of money and effort invested in improving appearance
through diets, physical exercise, and cosmetic enhancements. These factors influence body
image, and more specifically, satisfaction with physical appearance [20]. To understand
body satisfaction, Taylor [21] emphasizes that it is essential to distinguish between how
an individual perceives their body size and the concern they feel about their body shape,
as these are not equivalent terms and might not be linked. A person can misjudge how
they perceive themselves physically and not feel dissatisfaction with their image and vice
versa [21]. Once this distinction is made, body satisfaction can be understood as a person’s
contentment with various parts of their body or their overall appearance, as well as the
comfort they feel with their body in different contexts [22]. Body image satisfaction is a
construct closely related to general self-esteem. Authors affirm that women are the most
dissatisfied and concerned about their figure, weight, or physical shape [20,23]. However,
authors like Baile [24] have shown that gender differences are decreasing, as men also
suffer from body image issues, specifically tending to worry more about their muscle mass
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and being toned and defined. Nevertheless, no significant gender differences were found
in how social networks impact body dissatisfaction [25]. Saiphoo and Vahedi [26] state that
there is a significant relationship between body dissatisfaction and heavy social media use.
Tiggemann et al. [20] highlight that Instagram use increases women’s dissatisfaction with
their facial features. Lastly, Lowe and Grieve [27] warn about the dangers of following
many fashion influencers, as this can negatively affect users’ body satisfaction.

1.4. Distorted Perception of Body Image

The construction of body image encompasses perceptual, cognitive, affective, and
behavioral aspects [28,29]. The perceptual aspect influences our body satisfaction [30]
and refers to how accurately an individual perceives their body size, shape, or weight.
Body image is said to be distorted when an individual’s evaluation of their image leads to
overestimating or underestimating their appearance disproportionately [31]. This occurs
when there is a significant difference between a person’s actual physical size or shape
and their self-evaluation or subjective judgment [32]. Distorted body image can affect
physical and psychological health, damaging self-esteem, mood, sense of competence,
or social functioning [29], and can even precipitate the development of mental health
disorders such as eating disorders or body dysmorphic disorders [33]. In individuals with
anorexia, there is perceptual distortion regarding weight or body constitution, as they tend
to evaluate themselves as heavier than they actually are. In body dysmorphic disorders,
there is significant distress due to perceived physical imperfections that are not noticeable
to others. Individuals with muscle dysmorphia show excessive concern about their muscle
mass, perceiving themselves as thinner and weaker than they are [33]. The association
between social media exposure and distorted body image has been scarcely explored in
scientific studies, indicating a need for more research in this specific area. However, Parrillo
and Troncoso [34] found significant results regarding Instagram use and its impact on
body perception.

1.5. Body Dissatisfaction as a Risk Factor

Those who feel significantly dissatisfied with their physical appearance are more
predisposed to engage in strict diets, follow intense exercise routines, undergo surgeries
to alter their appearance, and consequently develop mental health issues such as eating
disorders, body dysmorphic disorder, or muscle dysmorphia [24,33]. Additionally, stress,
low self-esteem, and experiences of bullying have also been shown to trigger body dis-
satisfaction issues [35]. Exposure to social networks is a risk factor for developing body
dissatisfaction, which in turn contributes to a higher risk of developing eating disorders [36].
Romano et al. [37] determined that body dissatisfaction correlates with an increase in binge
eating, purging, restriction, excessive exercise, and behaviors aimed at increasing muscle
mass. Furthermore, comments about physical appearance from parents during childhood
and adolescence are related to greater body dissatisfaction [38]. Dissatisfaction increases
the likelihood of experiencing obsessive concern about one or more body parts, as well
as paying excessive attention to areas considered defective. This symptomatology is ex-
acerbated if users physically compare themselves with photos of other profiles on social
networks [3]. Regarding muscle dysmorphia, the likelihood of developing it increases with
greater physical or muscular dissatisfaction [39]. Some of the most common symptoms
include concern about not being sufficiently muscular, avoiding social situations where
they have to expose or show their physique, continuous physical checks in mirrors or shop
windows, rigid and strict dietary behaviors, compulsive physical exercise, low self-esteem,
social comparison, body image distortion, and impact on work, social, or personal life,
among other aspects [24,40]. These symptoms are intensified at higher levels of body
dissatisfaction [24].
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1.6. Instagram and Its Impact on Body Image

Instagram is a platform dominated by content related to physical appearance. Users
of this platform tend to feel more dissatisfied with their body image, initiate dieting
behaviors, restrict food, binge eat, have worse self-talk regarding their image, seek more
external approval, and engage in higher levels of social comparison [41]. Additionally,
addiction to physical exercise, anxiety, and depression related to body image are magnified;
there is an increase in the use of pharmacological substances or anabolic steroids and a
significant decrease in the quality of life of individuals [42]. Yang et al. [43] describe that
continuous use of social media and constant exposure to images of normative physiques
that reinforce the internalization of beauty standards are associated with a decrease in
body self-esteem. This can lead to concern about external evaluation, body dissatisfaction,
and an increase in physical comparison. It has been demonstrated that high exposure to
social media increases the development of eating disorders and body dysmorphia [44].
Furthermore, social media use is related to feelings of loneliness, low self-esteem, and
low body self-esteem [45]. Vuong et al. [46] state that social media expands the thin
and muscular beauty ideal. The integration of this beauty ideal correlates with body
dissatisfaction in both genders equally [25,46] The widespread beauty canon exalts perfect
and unattainable shapes and figures; this perfectionism propagated on social media is a
significant risk factor in the development of dysmorphic disorders [47]. The motivations
for body exposure on Instagram are driven by the platform’s visual nature and the pursuit
of social validation, which aligns with Vuong et al. [46]. Instagram, as a predominantly
visual platform, encourages users to share images and videos that highlight their physical
appearance. This emphasis on visual content fosters an environment where physical
attractiveness becomes a key currency for gaining attention and approval from peers.
According to Vuong et al. [46], users are often motivated by the desire for social validation,
seeking likes, comments, and followers to enhance their social standing and self-worth.
This behavior is reinforced by Instagram’s algorithm, which promotes visually appealing
content, further incentivizing users to conform to beauty standards and engage in body
exposure. The platform’s design thus creates a feedback loop where visual self-presentation
and social validation are intertwined, leading individuals to prioritize appearance over
other attributes. Additionally, research has shown that this constant need for validation
can exacerbate body image concerns and contribute to a cycle of self-comparison and
dissatisfaction, as users continuously measure their own appearance against the curated
images of others [20].

1.7. Sociocultural Factors

Vuong et al. [46] clarify that the sociocultural context is fundamental to understanding
body dissatisfaction. The cultural macrosystem surrounding an individual involves beauty
standards, ethnicity or culture, and the influence of the media. The meso and microsystems
involve peers, family, education, and personal experiences. All these factors form the
Tripartite Influence Model [48], which describes these factors as pathways through which
we internalize and reinforce beauty ideals. The beauty canon has evolved over the years.
Currently, the male ideal is characterized by the pursuit of a muscular and lean body
(broad back, wide shoulders, prominent abdominal muscles, and a narrow waist and hips).
However, the female beauty ideal predominantly desires thinness, although muscularity is
increasingly sought after in women [24,49]. Both female and male bodies strive to meet
indicators of youth and have tanned skin [49]. Additionally, shapes and sizes tend to
be sexualized, especially in girls, highlighting full lips, voluptuous breasts and buttocks,
and a small waist [50]. Since these factors are practically unattainable in a natural and
healthy way, both men and women become disappointed and frustrated, feeling dissatisfied
and more likely to resort to unhealthy behaviors to alleviate this dissatisfaction, such as
obsessive dieting, excessive exercise, or the use of anabolic substances [49]. Exposure to
social networks, media, cinema, advertising campaigns, the fashion industry, family, and
close surroundings act as transmitters and maintainers of the beauty canon, leading to
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frequent comparison behaviors with other physiques [49], severely affecting self-esteem
and body satisfaction [51].

1.8. Personal Factors

Personality traits, low self-esteem, experiences of bullying, low emotional intelligence,
life stage, and even gender have been closely linked to body dissatisfaction. Regarding
personality traits, those that predispose individuals to greater body dissatisfaction include
high scores in neuroticism and low levels of extraversion and conscientiousness [52], as
well as low self-esteem [9]. Internal dialogue acts as a mediator between thoughts, emo-
tions, and behavior and the perception of one’s body image as valuable. A healthy internal
dialogue can facilitate the development of strategies to manage anxiety, sadness, anger, dis-
satisfaction, or guilt that may arise from not feeling comfortable with one’s appearance [53].
In fact, emotional intelligence reduces the likelihood of feeling dissatisfied with physical
appearance [54]. Moreover, traumatic life experiences, such as bullying or other forms
of severe humiliation, can trigger higher levels of body dissatisfaction [35,55]. The most
vulnerable life stage is adolescence, as it corresponds to the formation of identity [54,55].
However, few studies have investigated early adulthood concerning body image. Quittkat
et al.’s [56] meta-analysis revealed that women tend to feel more dissatisfied with their
image as they age, while men typically place more importance on their physique when they
are young but become more dissatisfied as they grow older. Lastly, the idea that women are
more affected by body dissatisfaction has long been acknowledged [23,56,57]. However,
gender differences are diminishing, especially concerning muscularity and leanness, as
opposed to thinness [24].

1.9. Objectives and Hypothesis

This study contributes to understanding how social media platforms influence psy-
chological well-being and highlights the need for targeted interventions. The objectives
of this study are to analyze the impact of Instagram on body satisfaction and self-esteem,
considering gender differences. We hypothesize that more Instagram use correlates with
greater body dissatisfaction (H1) and lower self-esteem (H2) and that these effects differ by
gender (H3 and H4).

2. Materials and Methods

2.1. Design

Our research follows a cross-sectional survey design with a non-probabilistic general
population sample [58]. We collected quantitative data from a general sample at a single
point in time through an online questionnaire, without conducting follow-up over time.

2.2. Participants

Participants were selected using a non-random, purposive convenience sampling
method, which was deemed appropriate given the study’s focus and objectives. We
employed a snowball recruitment strategy, where initial participants referred close contacts
who met the inclusion criteria. The final sample comprised 95 participants, selected
based on the following inclusion criteria: (1) individuals aged between 20 and 40 years
(inclusive), (2) possession of a smartphone, (3) active Instagram use, and (4) fluency in
Spanish. Exclusion criteria included (1) individuals under the age of 18 and (2) individuals
currently diagnosed with an eating disorder.

2.3. Study Measurement Tools

The instruments used to measure the study variables were as follows:

• Body Shape Questionnaire (BSQ): Developed by Cooper et al. [22] and adapted into
Spanish by Raich et al. [59], this questionnaire measures dissatisfaction with body
image, as well as concern about one’s own image and self-perception. The BSQ consists
of 34 items evaluated on a 6-category Likert-type scale (Never, Rarely, Sometimes,
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Often, Very Often, Always). It assesses body image satisfaction and dissatisfaction,
the frequency and type of thoughts about physical appearance, social comparisons,
feelings about one’s own physique, and compensatory behaviors to regulate anxiety
generated by body image dissatisfaction (e.g., Item 9: “Has being with thin men/women
made you feel self-conscious about your shape?” or item 12: “Have you noticed the shape of
other men and felt that your shape compared unfavorably?”). The BSQ scores are obtained
by summing the total scores, with a minimum of 34 points (high body satisfaction) and
a maximum of 204 points (high body dissatisfaction). Neither Cooper et al. [22] nor
other researchers have established universal benchmarks; thus, this study established
the following categorical ranges: high satisfaction (34–76), moderate satisfaction (77–
119), low satisfaction (120–160), and very low satisfaction (161–204).

• Rosenberg Self-Esteem Scale: Developed by Rosenberg [11] and adapted into Span-
ish by Atienza et al. [60], this scale measures the subjective evaluation of one’s own
self-esteem in terms of self-respect and self-worth (e.g., item 1: “On the whole, I am satis-
fied with myself ” or item 7: “I feel that I’m a person of worth”). The Rosenberg Self-Esteem
Scale has 10 items evaluated on a 4-category Likert-type scale (Strongly Disagree, Dis-
agree, Agree, Strongly Agree). It assesses thoughts, beliefs, and feelings about one’s
abilities, value, and competence. The results are interpreted considering the following
categorical groups: low self-esteem (10–15), medium-low self-esteem (16–21), medium
self-esteem (22–27), high self-esteem (28–33), and very high self-esteem (34–40).

• Single-Item Self-Esteem Scale: Developed by Trzesniewski [61] and translated into
Spanish for this study, this scale measures the overall perceived level of self-esteem
of the individual. The Single-Item Self-Esteem Scale consists of one item, “I have high
self-esteem in general”, evaluated on a Likert scale with numerical categories from 1 to
7, where 1 is “Not very true of me” and 7 is “Very true of me”. This scale does not have
specific cutoff points, as it is a subjective and simplified assessment of self-esteem.
Therefore, the results are interpreted according to numerical categories: intervals
from 1 to 3 approximately correspond to low self-esteem perception, intervals 3–4
correspond to moderate self-esteem, and intervals 5–7 correspond to high self-esteem.

• Ad Hoc Interest Questions: These questions were developed to complement the nec-
essary information for this study. The selected questions gather information about
physical comparison behaviors, the impact of Instagram on self-esteem and satisfac-
tion, concern about one’s image and figure, concern about musculature, the influence
of sociocultural factors on satisfaction and self-esteem, and cognitive, emotional, and
behavioral aspects related to body image, among other issues. The 8 items with closed
response options related to Instagram use were the following:

1. How often do you use Instagram per week?
2. What is your daily average total time spent on Instagram? (You can check it in

the app under “Your Activity—Time on Instagram” for more accuracy)
3. What is the purpose of your Instagram account(s)?
4. Select the types of accounts you follow or are most interested in when using Instagram.
5. How often do you compare your photos with those of others on Instagram?
6. Have you taken specific measures to change your appearance or lifestyle as a

result of these comparisons on Instagram?
7. Have you considered unfollowing accounts that make you feel bad about yourself

due to comparisons?
8. What strategies do you use to maintain a positive and healthy attitude towards

comparison on Instagram?

Instagram use was measured quantitatively (hours per day/week spent on the plat-
form). Additional qualitative measures (purpose of use, type of accounts followed) were
also noted. The use of quantitative measures in our study allows for a broad assessment
of trends and patterns, providing a comprehensive overview of the relationships between
Instagram use, body satisfaction, and self-esteem. Quantitative methods enable us to
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analyze large datasets and identify statistically significant correlations and differences,
which are essential for drawing generalizable conclusions.

The reliability of the scales was assessed using Cronbach’s alpha, with results indicat-
ing acceptable reliability for both the self-esteem scale (α = 0.85) and the body satisfaction
scale (α = 0.88). Additionally, split-half reliability was calculated, yielding a coefficient of
0.82 for the self-esteem scale and 0.84 for the body satisfaction scale. Validity indices, includ-
ing content and construct validity, were also evaluated, demonstrating strong alignment
with theoretical expectations and consistent factor structures.

2.4. Procedure

To collect the data of interest, we created an online questionnaire using the Google
Forms platform. The primary objectives of this survey were to gather information about the
participants’ body satisfaction and self-esteem. The previously mentioned instruments and
tests were used to achieve these objectives. The questionnaire was primarily distributed
to attendees of a psychoeducational workshop on body image, and they were asked to
share the form link with friends or family members who met the study’s inclusion criteria.
The introductory part of the form explains the purpose of this study. To complete the
form, participants must read and give their consent through a confidential document.
The first section of the form corresponds to sociodemographic data. Next, participants
must fill out the Instagram activity section, which includes questions related to their use
of the platform. Following this, the self-esteem section contains questions related to the
participants’ subjective perception of their self-esteem. Finally, the body satisfaction section
includes questions associated with the satisfaction and dissatisfaction generated by their
physical appearance. The form takes approximately 12 to 15 min to complete, and the
responses were collected in an Excel document for subsequent analysis.

2.5. Data Analysis

The statistical program SPSS Statistics version 29.0 for Windows was used for data
analysis. First, descriptive statistics were performed for the sample description variables
and sociodemographic factors. Specifically, the mean, standard deviation, and minimum
and maximum ranges of the quantitative variables were calculated, and frequencies and
percentages were calculated for the categorical variables. Subsequently, the Mann–Whitney
U test and Kruskal–Wallis H test were applied to the sociodemographic variables and the
explanatory factors of the self-esteem and body satisfaction variables. The reliability of the
BSQ and the Rosenberg Self-Esteem Scale in their application to the sample was determined
using Cronbach’s alpha coefficient. Secondly, an exhaustive analysis of the study variables
(self-esteem, Instagram use, and body satisfaction) was conducted. The mean, standard
deviation, and minimum and maximum ranges, as well as frequencies and percentages,
were calculated. To test the hypotheses, the Kolmogorov–Smirnov test was first performed
on the variables of Self-Esteem (Rosenberg Self-Esteem Scale), Body Satisfaction (BSQ),
and Instagram Use. The assumption of normal distribution for all variables was rejected
(p-value < 0.05). Consequently, non-parametric tests were applied—the Mann–Whitney
U test, the Kruskal–Wallis H test, and the Spearman correlation test—depending on the
type of analysis and variables to be studied. According to the Spearman correlation test,
the following correlation ranges were considered to interpret the correlation strength
between variables: weak (<0.3), moderate (0.4–0.6), and high (>0.6). In cases where the
data followed a normal distribution (new aggrupation of the sample), the ANOVA test
was used. Specifically, ANOVA was employed to compare differences in Instagram usage
between groups with high–moderate body satisfaction and those with low–very low body
satisfaction. Statistical significance was considered with a p-value < 0.005 (p < 0.005,
95% CI).
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3. Results

3.1. Sample Description

The total number of participants was 104, of which 9 were excluded for not meeting
the inclusion criteria, resulting in a final study sample of 95 participants. The mean age was
25.83 (SD = 4.25) within a range of 20–39 years. Of these, regarding to gender, 25.3% (n = 24)
were men, 73.7% (n = 70) were women, and 1.1% (n = 1) were non-binary individuals.
Detailed information on the educational level, nationality, place of residence, profession,
history of eating disorders, frequency of comparison, time spent thinking about defects,
purpose of the Instagram account, and modifications in appearance or lifestyle is presented
in Table 1. No missing data were observed in the sample; therefore, Table 1 does not include
any notation for missing data.

Table 1. Sociodemographic and descriptive characteristics of the sample (N = 95).

Variable Frequency (n) Percentage (%)

Educational level

Compulsory Secondary Education (ESO) 1 1.1%
High School Diploma 4 4.2%

Vocational training (FP) 13 13.7%
University Degree 33 34.7%

Postgraduate/Master’s Degree 33 34.7%
Doctorate/PhD 2 2.1%

Competitive Exam Candidate 9 9.5%

Nationality

Spain 89 93.7%
France 1 1.1%
Brazil 2 2.1%
Peru 2 2.1%

Germany 1 1.1%

Residence location

Extremadura 38 39.47%
Comunidad Valenciana 25 26.32%

Madrid 13 13.68%
Salamanca 7 7.37%

Sevilla 4 4.21%
Málaga 3 3.16%
Others 5 5.26%

Profession

Student 36 37.89%
Psychologist 12 12.63%

Teacher/Professor 9 9.47%
Social Worker 2 2.11%
Veterinarian 3 3.16%
Translator 2 2.11%

Others 31 32.63%

History of eating disorder(s)

No 89 93.70%
Yes 6 6.30%

Frequency of comparison

Generally, I don’t do it 54 56.8%
Frequently 13 13.7%
Sometimes 28 29.5%
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Table 1. Cont.

Variable Frequency (n) Percentage (%)

Time spent thinking about defects

>1 h 15 15.8%
<1 h 80 84.2%

Purpose of Instagram account

Leisure 45 47.4%
Personal 40 42.1%
Business 7 7.4%

Other 3 3.2%

Modifications in appearance or lifestyle

Yes 13 13.7%
No 57 60%

From time to time 25 26.3%

3.2. Explanatory Factors Associated with Self-Esteem and Body Satisfaction

To understand the differences in self-esteem and body satisfaction scores according
to explanatory factors such as sociodemographic data (age, gender, nationality, place of
residence, educational level, profession, and history of past eating disorders), frequency
of comparison, time spent thinking about physical defects, and purpose of the Instagram
account, as well as modifications in appearance or lifestyle, a series of non-parametric
statistical tests were conducted, specifically the Mann–Whitney U test and the Kruskal–
Wallis H test. The variables that were statistically significant are presented in Table 2. Only
significant results are reported in Table 2.

Table 2. Statistically significant variables associated with self-esteem and body satisfaction.

Self-Esteem Body Satisfaction

Variable Test and Significance Level

Profession H = 17.88
p = 0.007 *

History of ED U = 135.50
p = 0.028 *

U = 106.50
p = 0.009 *

Frequency of comparison H = 22.09
p < 0.001 *

H = 17.69
p < 0.001 *

Time spent thinking about defects U = 179.00
p < 0.001 *

U = 224.50
p < 0.001 *

* The p-value indicates statistical significance (p < 0.05, CI = 0.95).

3.3. Results Related to Body Satisfaction of the Sample

The mean total score of the sample for this instrument was 82.45 (SD = 32.40, range
34–204), placing it in a moderate range (77–119). The detailed results for the total sample,
according to the BSQ interpretation, are presented in Table 3. Only significant results are
reported in Table 3.

Table 3. Body satisfaction scores according to BSQ (N = 95).

Body Satisfaction Category Score Range Frequency (n) Percentage (%)

High Satisfaction 34–76 41 43.2%
Moderate Satisfaction 77–119 30 31.6%

Low Satisfaction 120–160 19 20.0%
Very Low Satisfaction 161–204 5 5.3%
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The non-parametric Mann–Whitney U test was applied, which proved to be non-
significant (p = 0.173), indicating that gender does not appear to influence the variable
of satisfaction.

3.4. Relationship Between Instagram Use and Body Satisfaction of the Sample

To assess the correlation between Instagram use and body satisfaction, the Spearman
correlation test was applied to the data collected from the total sample. The results showed
a weak positive correlation between the two variables (r = 0.285, p = 0.005), suggesting that
as Instagram use increases, body dissatisfaction also increases.

Furthermore, the overall sample was divided into two groups. The first group (n = 71)
consisted of users with high–moderate body satisfaction, and the second group (n = 24)
included users with low–very low body satisfaction. An analysis of variance (ANOVA)
was then conducted to examine the differences between groups regarding Instagram use.
The results revealed significant differences between groups (p = 0.035, F = 4.580). These
findings indicate that the level of body dissatisfaction varies according to differences in
platform use, with those who use Instagram more (>3 h) showing worse body satisfaction
compared to those who use Instagram less (<1 h).

3.5. Results Related to Self-Esteem of the Sample

The mean score of the sample was 30.06 (SD = 5.56). Most of the sample (n = 50)
falls within the very high self-esteem range (34–40), followed by a smaller group (n = 20)
in the low self-esteem range (10–15). The results for the total sample, according to the
interpretation of the Rosenberg Self-Esteem Scale (1965), are detailed in Table 4. Only
significant results are reported in Table 4.

Table 4. Self-esteem scores according to the Rosenberg Self-Esteem Scale (N = 95).

Self-Esteem Category Score Range Frequency (n) Percentage (%)

Low Self-Esteem 10–15 20 21.1%
Medium-Low Self-Esteem 16–21 4 4.1%

Medium Self-Esteem 22–27 15 15.8%
High Self-Esteem 28–33 6 6.3%

Very High Self-Esteem 34–40 50 52.6%

The non-parametric Mann–Whitney U test was applied, and the findings showed no
significant differences between gender and self-esteem levels (p = 0.463).

3.6. Relationship Between Instagram Use and Self-Esteem of the Sample

A Spearman correlation test was conducted to analyze the relationship between
Instagram use and participants’ self-esteem. Interestingly, no significant correlation was
found between Instagram use and self-esteem (r = 0.129, p = 0.211). This suggests that other
factors, such as individual differences in social media engagement or the specific type of
content consumed, may play a role in mediating this relationship.

Participants reported a range of experiences with Instagram, from feeling inspired and
motivated by fitness influencers to experiencing anxiety and pressure to conform to beauty
standards. These qualitative insights provide a deeper understanding of the personal
impacts of Instagram use.

The low significant relationship between these variables should not be taken as suf-
ficient reason to dismiss the association between Instagram use and self-esteem levels.
Therefore, the overall sample was divided into two subgroups: one group (n = 71) included
participants with medium–high, high, and very high self-esteem, and the second group
(n = 24) comprised users with medium-low and low self-esteem. An analysis of variance
(ANOVA) was then performed to examine the differences between groups regarding In-
stagram use. In this case, the results did not show statistically significant relationships
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between higher or lower Instagram use and self-esteem levels based on the comparison
groups (p = 0.656).

3.7. Relationship Between Body Satisfaction and Self-Esteem of the Sample

A Spearman correlation test was applied to the variables of self-esteem and body
satisfaction to analyze the relationship between them. The findings revealed a moderate
negative significant correlation (r = −0.457, p < 0.001). This indicates that as self-esteem
levels increase, body dissatisfaction decreases and vice versa.

4. Discussion

The general objective of this project was to analyze the impact of Instagram use on the
level of body satisfaction and self-esteem in young adults aged 20 to 40 years. Additionally,
this study aimed to understand the relationship between body satisfaction and self-esteem
within the sample, as well as determine the variability in self-esteem and body satisfaction
levels according to gender.

After administering an online questionnaire and scoring the evaluation instruments—the
BSQ and the Rosenberg Self-Esteem Scale—a data analysis was performed based on the
sample results, which followed a non-normal distribution.

To begin, several explanatory factors were considered that presented significant differ-
ences in the levels of self-esteem and body satisfaction in the study sample. First, differences
in participants’ professional choices explain the variability in self-esteem scores. Individu-
als diagnosed with an eating disorder in the past seem to show significantly different results
in both self-esteem and body satisfaction compared to those without such a diagnosis. As
Liu et al. [17] established, low self-esteem is a risk factor for developing an eating disor-
der, and, similarly, body dissatisfaction serves as both a cause and consequence of eating
disorders [24,33]. Therefore, it is not surprising that a history of such disorders explains
differences in current levels of self-esteem and body satisfaction. Other explanatory factors
analyzed included the frequency with which participants compare themselves to others
on Instagram [61], which aligns with the research of Yang [43] and Ryding and Kuss [3],
the time spent thinking about physical defects, and the tendency to modify appearance
or lifestyle, which significantly impact fluctuations in self-esteem and body satisfaction
scores within the sample. Furthermore, recent studies suggest that social comparisons
on platforms like Instagram are linked to negative body image and reduced self-esteem,
particularly during the COVID-19 pandemic, when social media use increased [62]. These
findings are consistent with our results, highlighting the need for targeted interventions
focused on social media literacy and self-esteem enhancement. Finally, how participants
perceive their overall level of self-esteem and body satisfaction also influences the scores
of each variable. Contrary to theory, in the studied sample, factors such as age, gender,
nationality, place of residence, educational level, and the purpose of the Instagram account
did not significantly influence the variability in self-esteem and body satisfaction scores.
Unexpectedly, the lack of a significant relationship between Instagram use and self-esteem
suggests potential moderating variables, such as individual differences in social media
engagement. Studies have shown that certain activities on social media, such as selfie
engagement, are associated with increased body objectification and lower self-esteem,
further complicating the relationship between social media use and self-esteem [61,63].

Regarding the first hypothesis (H1), which posited that a greater number of hours
spent on Instagram would correlate with higher levels of body dissatisfaction, sufficient
statistical evidence was found to accept this hypothesis. However, this correlation is weak
(<0.3), which may be related to the small sample size or the limited number of study
variables, so these conclusions should be interpreted with caution. Nonetheless, the study
results align with the established scientific literature by authors such as Uchôa et al. [36]
or Rounsefell et al. [41], who assert that exposure to social networks is a risk factor for
feeling dissatisfied with one’s figure. Similarly, statistically significant differences were also
found regarding Instagram use between subgroups—people with high–moderate body
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satisfaction and people with low–very low body satisfaction—thereby fully supporting
H1. Participants reported viewing a variety of content, predominantly focused on fitness
and lifestyle influencers, which, despite these results, was expected to influence their body
image perceptions. Recent studies have highlighted the significant impact of social media,
particularly platforms like Instagram, on users’ self-esteem and body image. For example,
Vogel et al. [62] conducted a longitudinal study that found that an increased use of social
media during the COVID-19 pandemic was associated with lower self-esteem and greater
body dissatisfaction among adolescents. This study emphasizes that frequent social media
use, particularly in times of crisis, can exacerbate negative self-perceptions and increase
the risk of mental health issues. These findings align with this current study’s results,
suggesting that the more time individuals spend on Instagram, the more likely they are
to experience decreased body satisfaction. This evidence supports the need for targeted
interventions aimed at promoting healthier social media habits and improving digital
literacy to mitigate the negative effects on self-esteem and body image.

As for the second hypothesis (H2), which stated that a greater number of hours spent
on Instagram would correlate with higher levels of low self-esteem, no sufficient statistical
results were found in the sample to accept it, and it had to be rejected. These results differ
from studies such as those by Rizwan et al. [44] or Pop et al. [45], which demonstrated a close
association between Instagram use and low self-esteem. The observed lack of significant
correlation between Instagram use and self-esteem may be influenced by confounding
variables such as baseline self-esteem levels, offline social support systems, and the nature
of Instagram interactions. Furthermore, the Fear of Missing Out (FoMO), which has been
heightened by social media, can also negatively impact self-esteem and increase anxiety, as
highlighted in recent studies [64]. Future research should explore these factors in greater
detail to elucidate their roles.

The third hypothesis (H3) proposed that users with high self-esteem would show
greater body satisfaction, while users with low self-esteem would show lower body sat-
isfaction. The sample results are sufficient to accept this hypothesis, which aligns with
scientific studies by authors such as Baile [24], who establish the relationship between
low self-esteem and body dissatisfaction. These results coincide with Liu et al. [17], who
state that high self-esteem is related to a better self-view in terms of abilities, skills, and
better body perception. On the other hand, Yang et al. [43] determined the relationship
between low body self-esteem and poorer body image satisfaction. Our findings also align
with those of Ryding and Kuss [3], who also observed a significant impact of social media
on body dissatisfaction but not on self-esteem. However, our results diverge from those
of Rizwan et al. [44], who found a strong correlation between social media use and low
self-esteem, highlighting the need for further investigation into contextual factors.

The fourth hypothesis (H4) posited that body dissatisfaction is significantly higher
in females than in males. However, after analyzing the sample results, no significant
differences were found, leading to the rejection of the fourth hypothesis, contrary to what
was established by Cash and Smolak [65], who postulated differences in body dissatisfac-
tion levels by gender. Other authors specify an increase in body dissatisfaction among
women [20,23,57]. However, Marques et al. [25] did not find substantial differences in body
dissatisfaction based on gender.

Finally, the fifth hypothesis (H5) proposed that low self-esteem is significantly higher
in females than in males. Based on the study results, this hypothesis is rejected. Nonetheless,
studies by authors such as Casale [16] and Josephs et al. [15] indicate that men show a
greater tendency than women to have higher self-esteem. Therefore, even though the
hypothesis is rejected, the results coincide with findings from other research [2,66–69].

Our results align with those of Scully et al. [1] regarding social media’s impact on body
image. Novel findings include the weak correlation between Instagram use and self-esteem,
suggesting other mediating factors.
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4.1. Limitations

One of the main limitations of this study was its sample size, as valid information
was obtained from only 95 participants. For studies of this type, it would be advisable to
use larger samples with a normal data distribution, which would allow for the application
of more powerful statistical tests. Also, the purposive sample from a body image work-
shop might have limited generalizability. The selected sample, consisting of individuals
actively engaged in body image discussions, offers valuable insights into a population
that aligns closely with the study’s objectives. This approach effectively targets a group
with shared characteristics relevant to the research questions, as demonstrated in previous
studies employing similar methods [70,71]. By utilizing a convenience sample, this study
increased the likelihood of recruiting participants deeply involved in discussions about
body image—an essential factor for the research. Although convenience sampling limits
generalizability, it was appropriate for the exploratory nature of this study, which sought
to examine specific behaviors within a relevant subgroup [72]. Focusing on individuals
already engaged in body image discussions allows for a more nuanced exploration of
the dynamics between Instagram use, body satisfaction, and self-esteem. This targeted
approach enables a deeper understanding of how these phenomena impact a population
particularly vulnerable to body image concerns. However, we acknowledge that this sam-
pling method has limitations, particularly in reducing the ability to generalize findings to a
broader population. Future research should consider more diverse sampling methods to
mitigate this bias and provide a more representative perspective. Previous studies in the
literature also caution against the risks of using homogenous groups when studying so-
cially sensitive topics [73,74]. Future studies should include more diverse groups. Another
limitation was the gender imbalance, with 73.7% of the sample being women and 25.3%
being men. This imbalance might have influenced and biased the interpretation of the
results. We acknowledge that our sample was drawn from a specific group of individuals
who attended a psychoeducational workshop on body image. While this may appear to
limit the generalizability of our findings, there are several methodological benefits to this
approach. A homogeneous sample group enhanced the internal validity of this study by
controlling for extraneous variables that could confound the results, allowing for a more
precise examination of the relationships between Instagram use, body satisfaction, and self-
esteem within a group actively engaged in body image discussions. The selected sample
is particularly relevant to the research questions, as individuals who attend body image
workshops are likely to have heightened awareness and concern about body image issues,
making them an ideal population for studying the impact of social media on these con-
structs. Furthermore, by using well-established instruments, we can compare our findings
with normative data from broader populations, helping to contextualize our results within
the larger body of research on body image and self-esteem [11,22]. Another limitation was
the use of a few standardized instruments with well-defined correction scales, as well as
the development of ad hoc questions that lack reliability and validity. We also recognize
that the original question used to measure Instagram use in the study was not sufficient
to fully capture screen time and its potential effects on hyper connection. Initially, the
questionnaire asked participants, “How often do you use Instagram per week?” However,
this question did not provide enough detail to accurately assess the extent of Instagram
use. To address this limitation, future iterations of the questionnaire will include more
detailed questions, such as “What is your average daily time spent on Instagram?” This
change will allow for a more accurate measurement of screen time and hyper connection,
providing a better understanding of the relationship between Instagram use and variables
like self-esteem and body satisfaction. Additionally, some variables that could have been
explored in greater depth (e.g., profession) were selected without analyzing aspects related
to different professions (e.g., professions related to image, body, sports centers, fashion, etc.).
Finally, we cannot rule out the possibility that participants committed social desirability
bias when answering the questions, as a significant percentage of the responses obtained
differ significantly from what is indicated in the scientific literature (e.g., when asking
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about the time spent on social media or questions related to their self-esteem and body
satisfaction).

4.2. Prospective Directions

We have outlined several avenues for future research to address the issues identified
in this project. Therefore, for future studies, we propose the following:

• Expand and balance the sample: Increase the sample size and ensure gender balance
to allow for the application of more robust and representative statistical tests.

• Utilize updated instruments: Employ a variety of contemporary instruments to detect
social desirability and body dysmorphia, in addition to collecting detailed data on
Instagram usage and its impact on users.

• Conduct longitudinal studies: Implement a longitudinal study design to examine
changes over time in Instagram usage and its effects on self-esteem and body satisfaction.

• Include control and experimental groups: Consider the inclusion of control and
experimental groups and stratify the analysis by gender and age ranges.

• Investigate the impact on eating and dysmorphic disorders: Explore the impact
of Instagram on eating disorders and body dysmorphic disorders, given the links
between these disorders and self-esteem.

• Develop intervention programs: Create intervention programs aimed at addressing
issues of low self-esteem, body dissatisfaction, and social media addiction to mitigate
the associated distress.

These recommendations are intended to enhance the rigor and depth of future research
in this area, ultimately leading to more comprehensive and actionable insights.

5. Conclusions

The primary objective of this research was to analyze the relationship between In-
stagram use and the levels of self-esteem and body satisfaction in young adults aged 20
to 40 years. Additionally, this study evaluated the impact of gender, sociodemographic
factors, and other explanatory variables on these relationships.

The findings suggest that the number of hours spent on Instagram is significantly
correlated with increased levels of body dissatisfaction, indicating that prolonged use of the
platform may be a risk factor for negative body image. By contrast, the data did not provide
strong evidence that Instagram use directly impacts self-esteem levels, suggesting that other
moderating factors may play a role. This underscores the importance of understanding the
different dimensions of social media use and its varied impacts on psychological well-being.

Moreover, this study observed that individuals with higher self-esteem tend to have
greater body satisfaction, while those with lower self-esteem are more likely to experience
body dissatisfaction. Although gender did not emerge as a significant variable influencing
self-esteem and body satisfaction within this sample, the limitations related to sample
size suggest that further research with larger, more diverse groups is needed to explore
potential gender differences more thoroughly.

The complex interplay between Instagram use, body satisfaction, and self-esteem high-
lights the necessity for comprehensive, multifaceted research approaches. Future research
should consider larger sample sizes to enhance the generalizability and statistical power of
the findings and ensure balanced gender representation. It is also recommended to incorpo-
rate a variety of standardized instruments to increase reliability and validity, include both
control (non-Instagram users) and experimental (Instagram users) groups, and investigate
specific pathways through which Instagram use might influence the development of eating
disorders and body dysmorphic disorders.

Additionally, developing intervention programs that focus on promoting healthy
social media use and improving self-esteem and body satisfaction could be beneficial.
Future studies should employ both quantitative and qualitative methodologies and con-
sider diverse sample groups to capture a more holistic view of social media’s effects on
psychological well-being. These enhancements will contribute to a deeper understanding
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of the nuanced relationships between social media use, self-esteem, and body satisfaction,
ultimately informing more effective prevention and intervention strategies.
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Abstract: Most residents of long-term care facilities (LTCFs) are patients with chronic diseases
requiring long-term care. Unplanned hospitalization of older and frailer residents from LTCFs reduces
their mobility and increases the number of infections, complications, and falls that might lead to severe
disability or death. This study aimed to identify the critical risk factors associated with unplanned
hospitalization among LTCF residents in Taiwan, providing insights that could inform better care
practices in similar settings globally. A retrospective study was conducted using inpatient data from a
medical center in central Taiwan, covering the period from 2011 to 2019. A total of 1220 LTCF residents
were matched with general patients using propensity score matching. Multiple logistic regression
analyses were performed to identify factors associated with unplanned hospitalization, controlling
for relevant variables. LTCF residents had a significantly higher risk of unplanned hospitalization
compared to general patients (OR = 1.44, 95% CI = 1.21–1.73). Key risk factors included advanced
age (≥85 years, OR = 1.25, 95% CI = 1.02–1.54), the presence of comorbidities such as diabetes
(OR = 1.17, 95% CI = 1.03–1.33) and renal failure (OR = 1.63, 95% CI = 1.42–1.86), high fall risk
(OR = 2.67, 95% CI = 2.30–3.10), and being bedridden (OR = 6.55, 95% CI = 5.48–7.85). The presence of
a tracheostomy tube also significantly increased hospitalization risk (OR = 1.73, 95% CI = 1.15–2.59).
LTCF residents are at a higher risk of unplanned hospitalization, particularly those with specific
comorbidities, physical limitations, and indwelling medical devices. These findings underscore the
need for targeted interventions to manage these risks, potentially improving care outcomes for LTCF
residents globally.

Keywords: hospitalization; long-term care; nursing home; residential facilities; risk factors

1. Introduction

Most residents of long-term care facilities (LTCFs) are patients with chronic diseases
requiring long-term care or patients who must continue receiving medical care after being
discharged from the hospital. Unplanned hospitalization of older and frailer residents
from LTCFs reduces their mobility and increases the number of infections, complications,
and falls that might lead to severe disability or death; thus, unplanned hospitalizations
negatively impact the health of residents [1] and serve as a key quality indicator for these
facilities. Reducing their incidence can enhance care quality and lower healthcare costs [2].
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Most of them are older adults with chronic conditions such as hypertension, stroke, and
diabetes, placing them at higher risk for respiratory and heart-related diseases [3]. Studies
show that nearly all residents have multiple comorbidities, and the more severe these are,
the higher the rate of hospitalizations. In addition, severe trauma caused by falls and
indwelling tubes is a common cause of hospitalization [4–6].

Infections are a leading cause of unplanned hospitalizations in these settings [5,7].
Most residents have limited mobility and require prolonged bed rest, which is likely to
cause pressure ulcers and lead to a higher risk of infection [8]. According to several Euro-
pean studies, the incidence of pressure ulcers in LTCFs ranges from 4.03% to 13.4% [9–12],
while in the United States, it is reported between 8.8% and 9.3% [13]. Older adults aged
65 years are at a high risk of developing pressure ulcers as a result of malnutrition, being un-
derweight or overweight, and having diabetes, renal failure, blood disorders (e.g., anemia
or leukemia), or other health problems [12,14–16].

The use of urinary catheters, tracheostomy tubes, and nasogastric tubes further
heightens the risk of hospitalization by increasing susceptibility to infections [17–19].
Tracheostomy and nasogastric tubes are known contributors to pneumonia, a significant
cause of hospital admissions [20,21]. In addition, urinary catheters are a common cause
of urinary tract infections. More severe urinary tract infections can result in bacteremia or
sepsis [22,23].

Related research in Asian countries regarding the aforementioned is rare. An early
study in Hong Kong reported that 9.7% of nursing home residents had at least one emer-
gency department (ED) visit, and 24.8% had at least one hospital admission [24]. A one-year
cohort study on dementia patients residing in Taiwanese nursing homes found an incidence
density of 1722 ED visits per 1000 person-years [25]. Additionally, an investigation of a
nursing home in northern Taiwan revealed that 64.3% of residents experienced at least one
hospital admission [26]. As mentioned above, the issue should be noticed, particularly in
Taiwan, where the incidence is notably high. Few studies have examined this issue, with
a notable lack of large, rigorous investigations. This study analyzes the occurrence and
factors influencing unplanned hospitalization in LTCF residents in Taiwan via a robust
statistical matching method.

2. Materials and Methods

2.1. Data Source

This study conducted a secondary data analysis by using the inpatient data from
2011 to 2019 of a medical center in central Taiwan as raw data. The data information
included the patient’s basic characteristics, comorbidities, physical restraints, fall and
pressure ulcer risk assessment results, and tube placement records.

2.2. Study Subjects

Inpatients from 2011 to 2019 were used as the research population, and they were
divided into LTCF residents and general patients on the basis of whether they were from
an LTCF. The LTCF patients were considered the case group. To prevent deviations in
the research results and selection bias, this study used propensity score matching (PSM)
according to age, sex, diabetes diagnosis, hypertension diagnosis, heart disease diagnosis,
and renal failure diagnosis. The PSM is a statistical matching technique that is available
to reduce potential confounding caused by unbalanced covariates in non-experimental
settings. The propensity score represents the probability calculated through a logistic
regression model. This probability is assigned to LTCF residents based on specific charac-
teristics, and it can help reduce or eliminate selection bias when comparing LTCF residents
with general patients. The PSM was used to establish a control group of general patients
who were matched with LTCF patients for each year at a ratio of 1:5. After the matching
was completed, the data of 1220 LTCF patients were included as the case group and those
of 6100 general patients were included as the control group.
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2.3. Study Design

This study was a retrospective study and set unplanned hospitalization as the de-
pendent variable. Unplanned hospitalization was defined as an unexpected, nonselective
urgent or emergent hospitalization for acute illness or for complications of care in LTCF res-
idents. This study set patient’s basic characteristics (i.e., sex and age), physical assessment
results (i.e., diabetes, hypertension, heart disease, renal failure, other comorbidities, BMI,
state of consciousness, physical restraint, and activities of daily living), fall and pressure
ulcer risk assessment results, and records of tube placement (i.e., nasogastric tube, urinary
catheter, and tracheostomy tube) as the control variables. Consciousness status in this study
was assessed using the Glasgow Coma Scale (GCS) and categorized into three levels: mild
disturbance (scores 13–15), moderate disturbance (scores 9–12), and severe disturbance
(scores 3–8). The STRATIFY risk assessment tool was used to evaluate the fall risk in this
study, with patients scoring greater than 4 being classified as high fall risk.

2.4. Statistical Analysis

SAS 9.4 was used for data processing and a statistical analysis, and p < 0.05 was
considered significant. Descriptive statistics were used to analyze the sex, age, and physical
assessment results (comorbidities, BMI, state of consciousness, physical restraint, and
activities of daily living), fall and pressure ulcer risk assessment results, and tube placement
of the LTCF patients; the distribution, percentage, mean, and standard deviation of the
research samples were determined. Furthermore, the Chi-squared test was conducted to
analyze the variable distribution differences between the LTCF and general patients. After
the relevant variables were controlled, multiple logistic regression in the Enter mode was
used to predict the factors influencing unplanned hospitalization among LTCF residents.

3. Results

3.1. Baseline Characteristics after Matching

Table 1 shows the distributions of baseline characteristics between LTCF and general
patients after matching. In LTCF patients, 55.98% were male, and the average age was
77.82 years. In terms of comorbidities, 40.57% had diabetes, 58.03% had hypertension,
40.49% had heart disease, and 38.69% had renal failure in LTCF patients. As expected, the
characteristics of matching variables were similar between the LTCF and general patients
(p > 0.05), including sex, age, and comorbidities, after matching.

Table 1. Distributions of baseline characteristics after matching.

Variable

Before Matching After Matching

General Patients LTCF Patients
p-Value

General Patients LTCF Patients
p-Value

N % N % N % N %

Total 141,278 100 1220 100 6100 100 1220 100

Gender 1 <0.001 0.992
Female 70,817 50.13 537 44.02 2684 44.00 537 44.02
Male 70,449 49.87 683 55.98 3416 56.00 683 55.98
Missing 12

Age 1 <0.001 1.000
Mean ± SD 52.62 ± 24.43 77.82 ± 15.31 76.07 ± 17.74 77.82 ± 15.31
<65 89,661 63.46 172 14.1 860 14.10 172 14.10
65~74 25,323 17.92 206 16.89 1030 16.89 206 16.89
75~84 16,034 11.35 407 33.36 2035 33.36 407 33.36
≥85 10,260 7.26 435 35.66 2175 35.66 435 35.66

Diabetes 1 <0.001 1.000
No 117,643 83.27 725 59.43 3625 59.43 725 59.43
Yes 23,635 16.73 495 40.57 2475 40.57 495 40.57

Hypertension 1 <0.001 0.916
No 101,128 71.58 512 41.97 2550 41.80 512 41.97
Yes 40,150 28.42 708 58.03 3550 58.20 708 58.03

Heart disease 1 <0.001 0.992
No 120,456 85.26 726 59.51 3631 59.52 726 59.51
Yes 20,822 14.74 494 40.49 2469 40.48 494 40.49
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Table 1. Cont.

Variable

Before Matching After Matching

General Patients LTCF Patients
p-Value

General Patients LTCF Patients
p-Value

N % N % N % N %

Renal failure 1 <0.001 1.000
No 122,784 86.91 748 61.31 3740 61.31 748 61.31
Yes 18,494 13.09 472 38.69 2360 38.69 472 38.69

BMI 14,120 1211 <0.001 6087 1211 <0.001
Mean ± SD 22.94 ± 5.34 21.70 ± 4.43 23.35 ± 4.50 21.70 ± 4.43
Missing 158 9 13 9

Consciousness <0.001 <0.001
Mild disturbance 123,063 87.11 610 50 5216 85.51 610 50.00
Moderate disturbance 4372 3.09 299 24.51 438 7.18 299 24.51
Severe disturbance 13,843 9.8 311 25.49 446 7.31 311 25.49

Physical restraint <0.001 0.011
No 140,297 99.31 1187 97.3 6000 98.36 1187 97.30
Yes 981 0.69 33 2.7 100 1.64 33 2.70

Activity <0.001 <0.001
Can get out of bed 112,365 90.24 385 31.77 4649 78.25 385 31.77
Can’t get out of bed 12,153 9.76 827 68.23 1292 21.75 827 68.23
Missing 16,760 8 159 8

Fall risk <0.001 <0.001
Low risk 89,509 64.89 91 7.67 1710 28.59 91 7.67
High risk 48,438 3511 1095 92.33 4272 71.41 1095 92.33
Missing 3331 34 118 34

Pressure ulcer risk <0.001 <0.001
Low risk 137,579 97.57 812 66.72 5666 93.04 812 66.72
High risk 3421 2.43 405 33.28 424 6.96 405 33.28
Missing 278 3 10 3

Indwelling catheter
Nasogastric tube <0.001 <0.001

No 133,624 94.58 861 70.57 5435 89.10 861 70.57
Yes 7654 5.42 359 29.43 665 10.90 359 29.43

Urinary tube <0.001 <0.001
No 124,717 88.28 928 76.07 5200 85.25 928 76.07
Yes 16,561 11.72 292 23.93 900 14.75 292 23.93

Tracheostomy tube <0.001 0.006
No 138,426 97.98 1158 94.92 5890 96.56 1158 94.92
Yes 2852 2.02 62 5.08 210 3.44 62 5.08

1 Matched variable.

3.2. Incidence of Unplanned Hospitalization

As Table 2 shows, the unplanned hospitalization rate of the LTCF patients was 77.54%,
which was significantly higher than that of the general patients (p < 0.001). Female pa-
tients had a higher incident rate than males (p = 0.019), and the incident rate increased
with the age of the patients (p < 0.001). Patients with comorbidities, including diabetes,
hypertension, heart disease, or renal failure, had higher rates of hospitalization (p < 0.001).
In addition, patients with moderate to severe impairment, physical restraints, bedridden
status, or higher risks of falls and pressure ulcers had significantly higher rates of hospital-
ization (p < 0.001). Patients with tube placement also had a higher incident rate, including
nasogastric, urinary catheter, or tracheostomy tube (p < 0.001).

Table 2. Bivariate analysis of unplanned hospitalization.

Variables

Unplanned Hospitalization

No Yes
p-Value

N % N %

Total 3372 46.07 3948 53.93

Inpatients <0.001
General patients 3098 50.79 3002 49.21
LTCF patients 274 22.46 946 77.54

Gender 0.019
Female 1434 44.52 1787 55.48
Male 1938 47.28 2161 52.72
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Table 2. Cont.

Variables

Unplanned Hospitalization

No Yes
p-Value

N % N %

Age <0.001
Mean ± SD 72.79 ± 18.07 79.41 ± 16.17
<65 635 61.53 397 38.47
65~74 736 59.55 500 40.45
75~84 1133 46.40 1309 53.60
≥85 868 33.26 1742 66.74

Diabetes <0.001
No 2168 49.84 2182 50.16
Yes 1204 40.54 1766 59.46

Hypertension <0.001
No 1553 50.72 1509 49.28
Yes 1819 42.72 2439 57.28

Heart disease <0.001
No 2292 52.61 2065 47.39
Yes 1080 36.45 1883 63.55

Renal failure <0.001
No 2388 53.21 2100 46.79
Yes 984 34.75 1848 65.25

BMI (Mean ± SD) 23.74 ± 4.47 22.51 ± 4.50 <0.001

Consciousness <0.001
Mild disturbance 3031 52.03 2795 47.97
Moderate disturbance 192 26.05 545 73.95
Severe disturbance 149 19.68 608 80.32

Physical restraint <0.001
No 3338 46.44 3849 53.56
Yes 34 25.56 99 74.44

Activity <0.001
Can get out of bed 3014 59.87 2020 40.13
Can’t get out of bed 264 12.46 1855 87.54
Missing 94 73

Fall risk <0.001
Low risk 1311 72.79 490 27.21
High risk 1985 36.99 3382 63.01
Missing 76 76

Pressure ulcer risk <0.001
Low risk 3278 50.60 3200 49.40
High risk 85 10.25 744 89.75
Missing 9 4

Indwelling catheter
Nasogastric tube <0.001

No 3123 49.60 3173 50.40
Yes 249 24.32 775 75.68

Urinary catheter <0.001
No 2939 47.96 3189 52.04
Yes 433 36.33 759 63.67

Tracheostomy tube <0.001
No 3315 47.03 3733 52.97
Yes 57 20.96 215 79.04

3.3. Factors Associated with Unplanned Hospitalization

Table 3 presents the factors influencing the unplanned hospitalization. After the relevant
variables were controlled, LTCF patients had a higher risk of being hospitalized (OR = 1.44,
95% CI = 1.21–1.73), compared with general patients. Patients aged ≥85 years had a 1.25 times
higher risk of being hospitalized than patients aged <65 (95% CI = 1.02–1.54). In terms of co-
morbidities, patients with diabetes (OR = 1.17, 95% CI = 1.03–1.33) and renal failure (OR = 1.63,
95% CI = 1.42–1.86) both had a higher risk of being hospitalized. The risk decreased with
the BMI (OR = 0.97, 95% CI = 0.96–0.98). Fall risk, activity status, pressure ulcer risk, and
tracheostomy tube were factors associated with unplanned hospitalization.
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Table 3. Factors associated with unplanned hospitalization.

Variables

Unplanned Hospitalization

Unadjusted Adjusted Model

OR 95% CI p-Value OR 95% CI p-Value VIF

Inpatients (LTCF vs. General) 3.56 3.09 – 4.11 <0.001 1.44 1.21 – 1.73 <0.001 1.26
Gender (Male vs. Female) 0.90 0.82 – 0.98 0.019 1.06 0.94 – 1.18 0.340 1.03
Age (vs. <65)

1.36
65~74 1.09 0.92 – 1.29 <0.001 0.72 0.58 – 0.90 0.003
75~84 1.85 1.59 – 2.14 <0.001 0.88 0.72 – 1.07 0.205
≥85 3.21 2.76 – 3.73 <0.001 1.25 1.02 – 1.54 0.035

Diabetes (Yes vs. No) 1.46 1.33 – 1.60 <0.001 1.17 1.03 – 1.33 0.019 1.35
Hypertension (Yes vs. No) 1.38 1.26 – 1.52 <0.001 0.84 0.73 – 0.96 0.012 1.45
Heart disease (Yes vs. No) 1.94 1.76 – 2.13 <0.001 1.09 0.95 – 1.25 0.204 1.52
Renal failure (Yes vs. No) 2.14 1.94 – 2.35 <0.001 1.63 1.42 – 1.86 <0.001 1.47
BMI 0.94 0.93 – 0.95 <0.001 0.97 0.96 – 0.98 <0.001 1.10
Consciousness (vs. Mild disturbance)

2.24Moderate disturbance 3.08 2.59 – 3.66 <0.001 0.61 0.48 – 0.77 <0.001
Severe disturbance 4.43 3.67 – 5.33 <0.001 0.74 0.53 – 1.04 0.067

Physical restraint (Yes vs. No) 2.53 1.71 – 3.74 <0.001 1.29 0.81 – 2.04 0.279 1.03
Activity (Can’t get out of bed vs. Can get out of bed) 10.48 9.11 – 12.07 <0.001 6.55 5.48 – 7.85 <0.001 1.74
Fall risk (High risk vs. Low risk) 4.56 4.05 – 5.13 <0.001 2.67 2.30 – 3.10 <0.001 1.36
Pressure ulcer risk (High risk vs. Low risk) 8.97 7.13 – 11.28 <0.001 1.94 1.43 – 2.63 <0.001 1.91
Indwelling Catheter

Nasogastric tube (Yes vs. No) 3.06 2.63 – 3.56 <0.001 1.18 0.94 – 1.48 0.143 1.66
Urinary catheter (Yes vs. No) 1.62 1.42 – 1.84 <0.001 0.84 0.70 – 1.01 0.064 1.39
Tracheostomy tube (Yes vs. No) 3.35 2.49 – 4.50 <0.001 1.73 1.15 – 2.59 0.008 1.33

4. Discussion

Most LTCF residents experience chronic diseases that may be complicated with dis-
ability and dementia. As a result, they must rely on professional caregivers providing them
with long-term and complete nursing care on a daily basis. This study discovered that
compared with general patients, LTCF patients, particularly those who are older and have
comorbidities, have a significantly higher unplanned hospitalization rate; this result aligns
with those presented in the literature [3,5]. Diabetes is a common chronic disease among
older adults and was reported to increase the risk of developing a disabling disease and
severe complications, such as cardiovascular disease, peripheral vascular disease, neuropa-
thy, retinopathy, and renal failure [27]. A study indicated that the elderly living in LTCFs
often have health problems, such as cognitive impairment, depression, physical disability,
nutritional problems, and repeated infection. Most of them require invasive treatment
and care, such as tube placement, hemodialysis, and ventilators, which may affect their
physiological indices (e.g., blood sugar and nutrition) and drug management (e.g., insulin
and other hypoglycemic agents) as well as increase the difficulty of diabetes care and
management. The higher risk of severe diabetes-related complications and multimorbidity
also increases the chance of unplanned hospitalization [28].

The results of the present study demonstrate that the placement of nasogastric tubes,
urinary catheters, and tracheostomy tubes was more common in LTCF patients than in
general inpatients; the differences were significant, and the result concurs with those
of other research [5,18,19,29,30]. Indwelling tubes may increase the risk of unplanned
hospitalization because of the infections and severe complications frequently caused by tube
placement. Patients with indwelling tubes require more medical resources for treatment
and care. When multivariable control was employed, only tracheostomy tube placement
significantly affected unplanned hospitalization (OR = 1.73, p = 0.008). A study discovered
that although tracheostomy tube placement is often used to maintain a patent airway in
LTCFs, a lack of proper care or the state of individual health after the tracheostomy tube
placement can easily lead to life-threatening complications, such as pneumothorax and
hypoxia [31]. Long-term placement of an artificial trachea may lead to pressure-induced
adverse outcomes, such as oral ulceration, vocal cord damage, or difficulty swallowing.
As a result, the risk of nutritional imbalance and wound infection increases [29,30]; the
complexity of their diseases is aggravated; and the risk of unplanned hospitalization
becomes higher [17,21]. To control the rate of unplanned hospitalization, nurses and

33



Healthcare 2024, 12, 2069

nursing assistants of the LTCFs should pay attention to the physiological status and wound
care of the catheterized residents to reduce their risks of infection-related complications.

According to the study results, the risk of pressure ulcers was significantly higher
among LTCF patients than it was among non-LTCF patients. Compared with LTCF pa-
tients with a low pressure ulcer risk, those with a high pressure ulcer risk had a signif-
icantly higher risk of unplanned hospitalization; this result aligns with those of other
research [9–12,29,30]. Repeated infection of pressure ulcers can lead to cellulitis, myeloma,
and other severe symptoms. As a result, the length of hospitalization after admission
may increase, causing the consumption of more medical resources [8]. Pressure ulcers are
preventable injuries. Nutritional supplementation, skincare, regular turning, or assistive
devices can effectively reduce the incidence of pressure ulcers who are at a high risk of
pressure ulcers and can reduce the risk of subsequent infection [8,12,14–16].

In terms of the limitations of this study, only the inpatient data of a medical center
in central Taiwan were used as raw data for the analyses. Because data may vary with
the regions they are obtained from, the study results have tenuous extrapolation and do
not represent the actual situations of all medical institutions. This study also used data
obtained from a database for analysis, which affected the overall data integrity because the
data contained incomplete records and missing values. In addition, this study analyzed
only the impact of LTCF patients’ health, nutritional status, and tube placement on hospital
transfers. Because the LTCF levels, fee schedules, and non-LTCF patients’ personal factors
were not analyzed in this study, the results cannot be used to represent or infer the factors
influencing unplanned hospitalization in all LTCFs.

This study identified the risk factors influencing the acute medical hospitalization of
LTCF residents. LTCF caregivers should obtain an in-depth understanding of the factors
that trigger resident hospitalization and formulate appropriate preventive measures. The
government may use the research results as a reference for formulating long-term care qual-
ity policies and for training professional caregivers in LTCFs. By doing so, the government
can improve the quality of nursing care in LTCFs, reduce the risk of being hospitalized, re-
duce wasteful use of medical resources, lower unnecessary medical expenses, and increase
awareness and affirmation of LTCF care among residents and family members.

5. Conclusions

In the present study, when multivariate statistics were controlled for, the unplanned
hospitalization rate of LTCF residents was higher than that of general patients. In addition,
patients with comorbidities (e.g., diabetes and renal failure) had a higher unplanned hospi-
talization rate. Patients at a high risk of falls and pressure ulcers or who required prolonged
bed rest had higher chances of unplanned hospitalization. Patients with tracheostomy also
had a considerably higher chance of unplanned hospitalization.
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Abstract: Background: As the number of large-scale outbreaks continues to rise worldwide, clinical
trials are increasingly engaging disease-affected peoples within the Minority World (nations with
over 80% poverty rates). Yet global health research inadequately addresses potential ethical issues
of including impoverished, disease-affected populations and their contextual vulnerabilities in
medical research. Objective: This paper presents a mixed-method analysis from our 2022 semi-
structured survey capturing the experiences of Liberian Ebola Virus Disease (EVD) survivors serving
as study participants in the Partnership for Research on Ebola Virus in Liberia (PREVAIL) clinical
trials. Methods: Firstly, we conducted an extensive literature review of the scholarship related
to biomedical research and ethical standards protecting study participants to inform our survey
method and design. Applying a theoretical framework on vulnerability, we then qualitatively
explored the survey responses of 19 EVD survivors’ perceptions and experiences taking part in
PREVAIL, including their expectations, treatment, delivered benefits, and quality of care. We further
quantitatively codified their statements for underlying themes of reported negative experiences
against standard ethical regulations in biomedical research, conducting a statistical analysis to inform
generalizability. Most of the 19 survivors reported facing extreme ongoing vulnerabilities related to
their disease status, including physical impairments, psychosocial stress, and socio-economic inequity.
Results: Initially, the survivors tended to experience a sense of hope and pride in volunteering for
PREVAIL. One in five participants reported benefiting from PREVAIL’s regular medical diagnoses.
However, most of their survey responses indicated prevalent negative shared experiences, including
continually being confused or misinformed of their study participant rights, roles, and benefits; being
burdened by heavy participation transaction costs; and repeated incidents of poor treatment and
discrimination by PREVAIL staff after initial recruitment. PREVAIL participant satisfaction ranking
is negatively correlated with receiving insufficient financial compensation (r = −0.51), extensive time
requirements for each medical visit (−0.40), and being poorly treated by clinical staff (−0.67).

Keywords: clinical trials; Ebola survivors; global health; ethical treatment; medical research

1. Introduction

Human participant research plays an ever more vital role in medical breakthroughs
to combat contagious diseases [1], especially as the number of global epidemiological
threats continues to grow exponentially in recent decades [2]. Large-scale outbreaks can
offer researchers access to rare disease-affected populations, including survivors as human
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participants in clinical trials to aid in medical advancements [1,3,4]. One of the worst pre-
COVID-19 health crises was the 2014–2016 West Africa outbreak, the largest recorded Ebola
epidemic since 1976 [5,6]. Liberia, one of eleven nations affected, experienced 10,678 Ebola
cases with a 55% survival rate [7–9]. At the end of the West African crisis, there was an
estimated 17,000 West African Ebola Virus Disease (EVD) survivors, with approximately
5000 survivors residing in Liberia [10–12].

The global shock of the 2014–2016 West African outbreak quickly led to an exponential
increase in international support and funding for Ebola biomedical research, from USD 3
million/year before 2015 to USD 116 million between 2015 and 2016 [13–17]. In October
2014, the Partnership for Research on Vaccines and Infectious Diseases in Liberia (PREVAIL)
was launched as a large-scale biomedical research initiative, implemented by multiple
stakeholders like the Government of Liberia with sponsorship by the US National Institute
of Allergy and Infectious Diseases (NIAID). Starting in February 2014, PREVAIL recruited
approximately 1500 Liberian survivors and 6000 of their close contacts as human partic-
ipants in randomized vaccination trials, physical and bodily fluid exams, psychosocial
assessments, and natural studies over the next five years [10,18–20]. This study examines
the shared experiences of Liberian EVD survivors as human participants in PREVAIL.

1.1. EVD Survivor Participation in PREVAIL

As demonstrated by various HIV/AIDS studies, human participant involvement can
offer unique opportunities to people negatively impacted by their disease status and re-
lated health impairments to altruistically give of themselves to a greater cause, so that their
suffering and loss may not be in vain [4]. Starting in 2014, in meetings with the Liberian
Ministry of Health (MOH) and the Ebola Survivors’ Network, hundreds of EVD survivors
sought opportunities to contribute to any response or research efforts. They were often
motivated by the hope of finding a sense of purpose to cope with the effects of survivor’s
guilt and a need to feel useful. Others wanted to become part of a team comprised of em-
pathetic survivors like themselves with similar shared experiences [5,21–27]. Additionally,
most volunteer opportunities came with supplemental benefits like financial stipends and
potential for future employment [11,23,27].

In turn, the 2014–2016 outbreak offered medical researchers with the unique prospect
of accessing EVD survivors on a large scale to robustly study the effects of Ebola [15,17,28].
PREVAIL initiated its first clinical trial in 2015, and as financial support continued to
increase, seven staged studies were executed in total, using different methods, target
populations, and sample sizes [10,18–20]. Throughout its various clinical trials, the PRE-
VAIL design included screening all recruited participants for a history of family illness,
conducting a physical exam, and performing blood tests. Some were also provided eye
examinations. Ebola survivors and those who entered an ETU but may not have had Ebola
then were asked to visit a PREVAIL clinic at 3, 6, and 12 months, followed by 6-month visits
over 5 years [10,13,14]. A formal research report on PREVAIL notes its various contributions
to survivors’ longer-term recovery. For instance, the PREVAIL VII clinical trial (evaluating
the persistence of Ebola viral RNA in the eye and response to cataract surgery among EVD
survivors) concluded that “EVD survivors and controls demonstrated significant visual
improvement from cataract surgery” [17] (paragraph 3). Likewise, PREVAIL I, II, IV, and V
are reported to have led to crucial epidemiological advancements, including the provision
of vaccines against the disease [13,14,29] (list of all staged studies and contributions/key
findings summarized in Appendix B). However, there are initial reports of poor imple-
mentation and procedural oversight quality and criticism by EVD survivors pertaining to
PREVAIL [9,15,29–31].

1.2. Ethical Concerns of Biomedical Research and Vulnerable African Populations

In the past 50 years, “the level of oversight on human participants research has
exploded from almost none to what is now an exhaustive system of protections. Still,
these oversights and protections are not uniform throughout the world, and many nations,
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especially poor-resource nations, remain at risk for ethical improprieties” [1] (paragraph 3).
Ethical issues in medical research in the Majority World (countries with at least 80%
poverty rates) continue to gain attention. Cases include McGown’s testing of new drugs
and anesthetics without proper authorization in Zimbabwe in the 1990s to the 1996 Pfizer
American testing of trovafloxacin against ceftriaxone to treat bacterial meningitis killing
eleven Nigerian children [32–36]. Yet despite “documented reports of research abuses in
Africa and poor-resource nations in other parts of the world, the majority of incidences
related to breaches in ethical conduct most likely go unreported” [33] (p. 961). Additional
factors diminishing a person’s quality of life (QoL) (e.g., extreme poverty, gender inequity,
low education) can make them more susceptible to being less informed of their rights
and roles; taken advantage of; and/or inadequately protected from harm, especially
when the ethical standards and procedures of a study do not account for their contextual
needs [36–39].

Survivors entering PREVAIL tended to face a variety of vulnerabilities. Nearly all
Liberian survivors, many of whom came from low-income and low-educational back-
grounds, were made more vulnerable by their disease status. Most adult survivors
continually struggled with long-term EVD-related physical impairments (e.g., blindness,
nerve damage, body pains), poor mental health (e.g., depression, PTSD), and increased
socio-economic hardships (e.g., being fired, abandoned, or evicted due to disease sta-
tus) [23,26,40,41]. PREVAIL further confirmed these vulnerabilities in its third trial, which
“determine[d] the long-term consequences of EVD by comparing health outcomes in sur-
vivors (966 people) and a control group of uninfected household and community contacts
(2350 people)” [42] (p. 1). Yet while there were reports about negative experiences of
EVD survivors in medical research, there are few formal investigations linked to their
vulnerabilities. We aim to address this research gap by examining Liberian EVD survivors’
reported experiences and perspectives as recruited human participants in PREVAIL.

1.3. Rationale and Study Purpose

With this background, our research project applied a mixed method design conducting
our 2022 semi-structured survey of 19 Liberians EVD survivor respondents. Applying a
theoretical framework of vulnerability, we examined two key questions:

• What are potential underlying themes of EVD survivor experiences as human partici-
pants in PREVAIL I–VII?

• To what extent is EVD survivors’ quality of life affected by their experiences with
PREVAIL?

Our research team first conducted a robust literature review related to biomedical
research, human participant involvement, ethics, and Ebola to inform our study design,
method, and research framework. Based on the literature and initial PREVAIL and partner
reports (such as by USAID/CDC), we hypothesized the following:

H1: Ebola survivors’ participation in PREVAIL is linked to improved self-efficacy and
psychosocial health.

H2: Survivor participants gained targeted medical support for their specific disease status
at PREVAIL clinics.

H3: Any negative experiences involving biomedical research ethical standards during
PREVAIL negatively impacts human participants’ quality of life.

This article is presented as follows. We first detail our theoretical framework, materials,
and methods. We then summarize the qualitative results of common shared experiences
reported by 19 EVD survivor respondents of our digital semi-structured survey. Secondly,
we supplement the analysis by codifying open-ended statements related to key threads of
their experiences against ethical standards for protecting human participants in medical

39



Healthcare 2024, 12, 1989

research and then perform a statistical analysis (correlation; bootstrap) to address the gen-
eralizability of their experiences against the larger PREVAIL human participant population.
We elaborate on the survey results in reference to key findings from our literature review in
Section 4 and, lastly, present research implications and recommendations in Section 5.

1.4. Theoretical Framework

This research applied the theoretical framework on vulnerability, which offers both
theoretical and practical foundations for ethical human subject research as presented by
Gordon (2020). Vulnerable participants require extended protections to safeguard their
rights and wellbeing. Vulnerability can be theoretically studied by two approaches; the
categorical approach examines which groups and populations are vulnerable, and the
contextual approach characterizes various vulnerabilities that may affect the individual
person. Study participants in medical research can be made vulnerable in a series of
different ways, which, when aggregated, can negatively impact their involvement in
biomedical interventions [38]. There are six types of vulnerabilities:

• Medical—involving physical impairments, poor mental health, and poor medical
services/access

• Economic—inequitable distribution of social goods and services like financial income
or secure housing

• Social—when an individual falls into an undervalued social group because of their
health status

• Cognitive—diminished capacity or inability to effectively communicate
• Institutional—vulnerability to hierarchical power dynamics
• Deferential—informal hierarchical power dynamics such as those created by gender

or social economic status; imbalances in power dynamics like doctor and patient, or
knowledge like researcher and low-educated participants [38].

Ethical codes of medical research specifically concern the need for proper safeguards
and operational protocols to be put into place to address all study participant and/or
medical patient needs related to their vulnerabilities [37,38,43].

2. Materials and Methods

2.1. Study Design

During January–April 2022, our research team conducted a robust literature review
of 331 top-cited scholarship on Google Scholar and PubMed, using key search terms
including Ebola, biomedical research, PREVAIL, Liberia, ethical standards, participants in
clinical trials, development, and epidemiology to inform the study purpose and design.
We additionally mapped standard ethical regulations in biomedical research and medical
treatment, applying a theoretical framework on vulnerability in healthcare.

In April, the survey was designed by the research team, including being formally
reviewed by a team of Liberian global health experts from the Ministry of Health and
University of Liberia to ensure the instrument was contextually relevant and culturally
sensitive. The primary investigator (PI) worked as an EVD responder with the MOH,
MOG, and ESNL throughout the Liberian crisis. This study builds on some of her previous
research on EVD-affected peoples [5,41]. Additionally, one of the co-investigators is an
EVD survivor with medical training and field survey experience of EVD survivors.

The survey includes open-ended questions, as well as Likert-scaled ranking questions,
capturing both quantitative data and testimonies of their post-EVD-recovery experiences
including participating in PREVAIL, governmental support, and sentiments/motivational
statements related to their disease status (see Appendix A). The survey used both standard
English and Liberian English. A key scale incorporated was the Perceived Psychosocial
Stress Scale, which was widely used during the 2014–2016 EVD outbreak [5,27,41]. It
captures self-reported stressors like anxiety, withdrawal, anger, and flashbacks [44–46].
The survey was pilot tested with alpha testing on Likert scaling (α > 0.65) to verify high
inter-rater reliability. All pilot test data were excluded.
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The survey was launched on Qualtrics (2023, SAP, USA) through May–July 2022 using
a snowball approach on the Liberian Ebola Survivor group and Ebola Information Face-
book pages. Snowball sampling (or chain-referral sampling) is a nonprobability sampling
method in which initial study participants share the study with acquaintances to expand
recruitment. Use of social media in snowballing can be an effective means of facilitating
the distribution of the digital survey to hard-to-reach populations [47–49]. An estimated
three-in-four survivors use Facebook to communicate with other survivors and survivor
information pages [29], thus serving as a strong means of recruiting survey participants.

The digital survey included informed consent that was presented first after clicking on
the survey, which participants read and then clicked on “agree to participate” to continue
with the survey. The nature of the study required participants to have some level of
technology to complete the survey. Eligibility criteria included speaking English; basic
literacy; being a Liberian citizen; having documentation of being a survivor of EVD; and
being aged 18–65. Participation was anonymous.

2.2. Data Collection and Analysis

During data collection, 33 people clicked on the survey link, with 25 completing the
survey on Qualtrics. Six participants’ data were excluded due to the participants not having
consented or being non-survivors. In total, 19 adult survivor testimonials were included
(13 women/6 men, ages 25–49, residing in Montserrado and Margibi (urban/semi-urban
counties)).

The first phase of the data analysis was a literature review of 331 top-cited sources,
which informed the study design, as well as later analysis of the survey data (see Figure 1).
In the second phase, the self-reported responses of the survivors who participated in our
survey were qualitatively explored by the entire research team, facilitated by the PI. We
employed a generic qualitative inquiry approach, commonly used in mixed method psy-
chological studies using a survey design. Unlike a phenomenological approach, generic
qualitative inquiry collects data using semi-structured questions capturing qualitative
statements in which participants share their ideas and experiences of real events [50–52].
Compared to the better-known qualitative approaches like phenomenology, grounded
theory, or ethnography, the generic qualitative inquiry approach “is clearest when it is
defined in the negative: it is research that “is not guided by an explicit or established
set of philosophic assumptions in the form of one of the known [or more established]
qualitative methodologies” [53] (paragraph 9). Generic studies epistemologically apply
a social constructivist lens that explores how participants interpret their personal lived
experiences, conceptualize their world/environment, and give meaning to these experi-
ences [51,54]. Studies using this approach can offer rich descriptions of the phenomenon
being studied and are commonly quite inductive and include open codes, categories, and
thematic analysis [51,55].

We adopt the process recommended by Percy, Kostere, and Kostere (2015)
(pp. 76–84) [50]. Qualitative data (open-ended responses) can then be re-structured quan-
titatively, often converting them into a second binary or categorical variables, based on
noted trends (shared experiences or similar opinions/perspectives) among various partici-
pant statements. Like how ethnographers and field researchers code their field notes, this
approach can allow for a statistical analysis to support qualitative analysis [50–52,56–59].
The purpose of this additional step is to measure the frequency of trends and to assess
findings against the general population, especially in studies with limited sampling (small
N) [50–52,60].
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Figure 1. Data analysis phases.

All participant open-ended responses were assessed for naturally occurring trends
that were later quantitatively codified. From this, we created binary variables indicating
if a person’s statements about their experiences mentioned the following (1 yes; 0 no):
having no medical provision, receiving no financial compensation, feeling/experiencing
poor treatment by PREVAIL staff, experiencing long visits lasting around eight hours
each trip, or feeling they experienced unequal/discriminant opportunities to participate
in specific PREVAIL medical treatments or studies like eye exams. We used statistical
findings, namely Point Biserial correlation analysis and boot-strap modeling, to triangulate
survivor statements. Finally, we explored the relevance of this research, its limitations, and
possible ethical implications for global health policy and research. The PI performed the
statistical analysis in Stata (StataCorp LLC/SE 17/College Station, TX, USA) with data
interpretation support from the research team. Underlying themes are summarized using
both quantitative and qualitative data in the Results section.

2.3. Ethical Approval

This 2022 research involved a snowball survey approach of Liberians who are Ebola
survivors. This project received ethical approval from the University of Texas at Dallas
(IRB#22-528).

3. Results

3.1. Qualitative Analysis

Our literature review indicates that EVD survivors and EVD-affected peoples face
challenges that transcend all categories of vulnerability, including increased financial
hardships, social stigmatization, EVD-related disabilities like blindness, and decreased
mental health (see Table 1). PREVAIL documentation notes many of these vulnerabilities
among their study participants [13–17]. This analysis assesses to what extent steps were
taken to accommodate and safeguard against these vulnerabilities during the seven staged
studies [29,30].

Along with a robust review of the literature, our research team also qualitatively
explored the open-ended responses of the 19 survey participants to better understand their
experiences as human participants in the PREVAIL trials. Overall, there were five main
trends among their statements identified by our research team (summarized in Table 2). We
then codified their qualitative statements to assess the frequencies with which the survivor
participants reported experiencing or commenting on these threads.
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Table 1. Types of vulnerability compared to EVD survivors’ quality-of-life factors.

Type of Vulnerability Relation to EVD Survivors’ Quality of Life

Medical

EVD survivors continue to struggle with long-term poor psychosocial health, which increases over
time [12]. Long-haul physical EVD complications include chronic headaches, cognitive impairment,
body aches, impotency, and infertility. In total, 1 in 100 Liberians had regular access to mental health

services [5,23]

Economic Most survivors lost their jobs or a household breadwinner due to the disease [5,41,61,62].

Social Many female and male survivors were physically attacked, beaten, emotionally abused, shunned,
illegally convicted, and labeled by others as tainted, dangerous, or victims of ill fortune [23,29,63,64]

Cognitive
75–90% of EVD survivors experienced complications for several years after primary symptoms were

resolved [64,65]. EVD-related cognitive, psychiatric, and physical abnormalities led to additional
PREVAIL studies [22,66]

Institutional

Liberia tends to be a society valuing both formal and informal hierarchical structures, including
community elders and traditional leaders with heavy influence over the lives of people in their ethnic
groups [67,68]. Nearly half of adult Liberians would prioritize supporting the decision of traditional

leaders in decision making [69]. Many traditional elders often stigmatized and evicted EVD
survivors from their communities for fear of contagion spread or bad juju affecting others [23,70]

Deferential

Informal and formal hierarchies that create institutional and deferential vulnerabilities can limit a
participant’s true autonomous decision making and place them at risk of exploitation. In low-income

settings with limited healthcare systems, patients have less choice or voice in medical care due to
high demand and low supply. The Liberia Medical and Dental Council (2016) has stated that

Liberia’s medical and health services are low-resourced, and after EVD, there were 298 medical
doctors responsible for the national population (doctor-per-patient ratio of 1:15,000)

Table 2. Summary results of key areas of interest.

Area of Interest Summary Results

Long-haul EVD effects
Less child stigmatization; positive feelings of being heroes; high psychosocial stress; long-term EVD
physical impairments; unemployment and work and discrimination due to disease status; difficulty

receiving medical treatment in public facilities; undervalued social group

Participant experience
with PREVAIL

High satisfaction with medical diagnoses provided; medical and compensation benefits for human
subjects not clearly established, causing confusion and frustration; common misunderstanding of the
trial selection process; diagnosed with medical conditions but many left under the impression that
they would receive medical treatment to improve their help; issues with what was promised in the

recruitment process

Burden on human
participant

Heavy transaction costs falling on impoverished human subjects; issues of inadequate or inconsistent
financial support and provisions; time costs to participants appearing greatly miscalculated

(estimated 8 h long visits plus transportation time)

Unethical treatment of
human subjects

Instances of discriminant or improper treatment by PREVAIL team members; 52% of survey
testimonies include at least one negative experience; rumors of unethical practices including coercion

and sexual assault

Statistical implications
Significant negative association between PREVAIL participant satisfaction ranking and receiving
insufficient financial compensation (r = −0.51), extensive time requirements for each medical visit

(−0.40), and being poorly treated by clinical staff (−0.67)

3.1.1. Meeting Survivor’s Long-Term EVD-Related Needs

One of the major topics that the 19 study participants brought up in their responses was
their experiences of receiving specialized treatment (or the hope of it) for their long-term
physical impairments resulting from suffering EVD. On the one hand, there is recognition
of the medical benefits of being a study participant in PREVAIL. All 19 survey respondents
mention how PREVAIL offered free diagnostic benefits to all EVD human participants. The
diagnostics were linked to baseline and ongoing monitoring of their physical health but
were tailored to their special symptoms and needs. They received detailed diagnosis by
PREVAIL medical staff, familiar with EVD and its effects on the human body. In total, 10 out
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of the 19 survey participants (52%) provided statements indicating satisfaction with the
free medical diagnoses they received at PREVAIL clinics. This supports the first hypothesis
that survivor participants gained targeted medical support for their specific disease status
at PREVAIL clinics.

“When I was in prevail it was fine for me because after Ebola I never knew of any
sickness prevail was able diagnose me of being ill and also give us food to eat
each time we visit and transported us”—49-year-old female EVD survivor

“I [completed] ended the prevail study, even when I was pregnant I was referred
for treatment, the study was good for me”—28-year-old female EVD survivor

PREVAIL often offered diagnoses of physical and mental ailments caused by EVD that
may have been difficult to receive in normal public health facilities. Additionally, PREVAIL
offered supplemental support to pregnant women to safely deliver healthy babies, after
many experienced recurrent miscarriages just after recovering from Ebola. A WHO 2015
report implies that “[m]ost pregnant woman infected with EVD will lose the unborn child
sometime during the course of the disease. Women who recover from EVD with an intact
pregnancy (no rupture of membranes or labour) require comprehensive IPC precautions to
prevent exposure to intrauterine contents (i.e., amniotic fluid, placenta and fetus) during
childbirth or complication management” [71] (p. 15). Thus, having access to specialized
prenatal care because of PREVAIL appeared to offer great relief and was deeply appreciated
by pregnant survivors.

Additionally, nearly all 19 survivors indicated that they felt like heroes by participating
in EVD response work and PREVAIL. They felt a sense of giving back to a greater good.
The statistical analysis indicates that, on average, the 19 survivors reported suffering from
5.25 of a total 7 psychosocial stressors (95%CI 4.65–5.85), or 75% aggregated PSS, as a direct
result of their EVD status in 2022. The stressors include anger, withdrawal, sadness, poor
sleep and eating habits, flashbacks, and anxiety. The most frequent stressors that they
reported facing included anger (94.4%, 95%CI 82.7–99.9%), flashbacks (94.1%, 81.6–99.8%),
and anxiety (88.2%, 71.2–98.9%). Yet those who felt like Ebola heroes tended to exhibit
less PSS (r = −0.54, p < 0.001), thus offering support for the positive effects that human
participant volunteering can provide. This long-haul stress is elaborated on in a sister
publication focused on general experiences of survivors [72]. This finding supports our
second hypothesis that Ebola survivors’ participation (when positive) in PREVAIL is linked
to improved self-efficacy and psychosocial health. Yet these positive effects appeared to
wash out when human participants faced negative PREVAIL incidences.

“Prevail had a good start welcome us with smile and great respect, snacks as
breakfast and later lunch as times goes back no snacks was out and we started to
overstay. . . the rumors was about after the five years study we could have benefit
(medicine, operations, stipends) . . .My concern is prevail ended with no benefit
for survivors after five years of study”—40-year-old man

“Prevail has been good. . . help us to know our health status; my issue is pre-
vail ended the study without any [medical or financial] benefit for survivors”
—28-year-old woman

“[T]he [PREVAIL] study didn’t favor us survivors even when [we went] to
protest. . .since than no action. . . my eyes are having problems and I told the
study but no solution had been taking towards that [when promised]”—40-year-
old male

Comparatively, our analysis of the survey statements indicates a disconnection be-
tween what PREVAIL truly provided to participants compared to what the 19 participants
were led to believe that they would receive. Most provided statements implying that they
were not made adequately aware of their role, mainly as a human participant in biomedical
research versus being included as a medical patient, and the benefits that they were guar-
anteed. Nearly half of the survey participants made statements of not receiving medical
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treatment beyond an initial diagnosis, and continually going to clinical appointments in
anticipation of receiving medical procedures that would cure their ailments, therapy for
mental health issues, or provision of free medication.

Major health research institutions acknowledge the importance of how adults being
able to voluntarily consent may be compromised by certain circumstances including “eco-
nomic or educational disadvantage, and physical handicap” [73] (paragraph 11). Because
the source of the problem seemingly lies in their role as participants, we felt it important to
specifically map the differences between biomedical research and clinical medicine. We
visually present the confusion that the survey participants presented as experiences against
this mapping (see Figure 2).

Figure 2. Surveyed Ebola survivors’ aggregate PREVAIL experiences compared to standard IRB
participant roles and beneficial and statements in biomedical research verses clinical medicine.

While clinical trials can offer medical treatment directly to human participants, there
is a standard divide between the specific roles and benefits of the human participant that
ethical standards repeatedly assert must be stated clearly in ethical approval documents,
including IRB consent forms. Typically, clinical medicine holds the patient as the direct
beneficiary of the treatment, with the assumption that, while the effects of treatment may
still not be known, the intent is that any benefits will impact the wellbeing of the patient.
Comparatively, biomedical research implies that the participant is a needed source of
medical information, which will not necessarily benefit the participant but offer knowledge
benefiting greater society and future vulnerable populations. These distinctions can be
noted in commonly standardized IRB consent forms, in which benefits and compensation
are specified. For instance, if a participant will or may be randomly selected for treatment,
the potential benefits are specified while highlighting the fact that their effect is yet to be
scientifically proven [38,73–75]. Yet in clinical trials or human subject research with no
direct benefits, statements like those presented in the Figure need to be stated [73,75]. Our
study, however, finds that one in four of the nineteen participants report dropping out of
PREVAIL mainly due to negative experiences.
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3.1.2. Lack of Clarity of the Participant Role and Selection for Medical Benefits

A review of PREVAIL documents indicates that they clearly define the role of EVD survivors
as study participants, with no mention of them as medical patients [14–16,18,28,29,76]. Yet to
what extent the 19 survivors understood this role versus what they came to understand it
to be (expected or led to believe) appears questionable. Firstly, many of the 19 survivors
appeared to have not been made adequately aware of the selection process for some of
the randomized trials. Nearly all PREVAIL participants received an initial eye screening,
but only specific survivors received more extensive treatment for eye problems [17,77].
Yet in reading the 19 survivors’ comments on eyecare treatment, most expected to have
the chance at receiving direct medical treatment like uveitis treatment, as a patient would.
Statements like those below indicate a high level of confusion and frustration in the eye
examination and treatment selection process.

“[M]y eyes are having problems and I told the study but no solution had been
taking towards that”—36-year-old female

“My concern is prevail took people to the America for eye, since the first group
came we have not heard when the other will go America for their eye”—30-year-
old female survivor

It also seems that they did not realize that they were study participants with the sole
medical benefit of receiving a diagnosis. There was also confusion among survivors about
the selection process for randomized control trials, which appeared to have never been fully
cleared up by PREVAIL. Many participants anticipated receiving more robust treatment,
including being brought to the United States for uveitis studies, of which only a small
number ultimately were, causing disappointment and anger among those not selected.
With 30% of survivors with uveitis issues going blind [17,77], we posit that many more
PREVAIL participants were just as desperate for medical remedies beyond diagnosis.

Secondly, there are also indications that randomized selection processes were compro-
mised by corrupt practices. There were no prompts for issues of corruption, so this finding
was surprising. Survivor statements refer to rumors of being able to bribe a staffer for
placement in a treatment group instead of the control. There were also rumors of unethical
practices including coercion and sexual exploitation.

“[S]paces [for eye treatment in the US] were sold if you don’t have the money,
then you end up having sexual abuse with anyone that is in charge”—31-year-old
female survivor

“[S]urvivors could go America for eye and lost [loss] of membrane, but those
spaces were sold. . .”—31-year-old female survivor

There must be a clear distinction between gossip and actual reported facts. The
reliability and accuracy of data are often based on the quality of the source [59,60]. However,
these statements appear to be more than general gossip but instead secondary-sourced
evidence. Several survivors reported directly hearing and knowing an individual person
who was victimized by these practices but did not formally come forth to report their
experience for fear of retribution.

Thirdly, while diagnoses and prescriptions for ailments were provided, typically the
program did not cover costs for medical treatment outside of diagnosis, including any
needed hospitalization or medication purchases. Instead, prescriptions were provided by
PREVAIL medical staff to individual survivors, unless the person was participating in an
experimental trial [14,17]. A total of 21% of the 19 individuals reported feeling let down
that PREVAIL did not provide medical care, pay for additional medical treatment, or cover
medicines for ailments. These statements indicate an additional ethical concern that these
provisions were not concretely communicated and assessed by PREVAIL to all the study
participants despite their ongoing financial difficulties and obvious desperation for any
support with their ongoing physical and mental health complications.
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“I started 2016, and the was no benefit for survivors, to the extend that PREVAIL
will diagnose a[n] illness and give you the update without a treatment, if you
the survivors don’t have means of getting treatment at a hospital, and that could
cause death than you made die from that illness that also was the cause of low
enrollment at the study”—31-year-old female survivor

3.1.3. Burden on Study Participants

Initially we hypothesized that participants would receive some financial benefit, such
as the provision of stipends and food for attending each clinical appointment, based on
reports by PREVAIL. Yet there appears to be heavy transaction costs that fell on some
study participants, which appear to be insufficiently addressed by PREVAIL. Most Liberian
households are vulnerable to conditions of poverty, and 80% of Liberians have inconsistent
work and live on less than USD 1.25/day [78]. All 19 Liberian participants in our study
previously had a job before Ebola, yet 7 of the 19 participants (36%) report ongoing issues
with unemployment as a direct result of their Ebola status.

“No money. I’m a single mother that hustling to get food for the kids (4) even
finding meals at times is difficult for me so means of sending them to school”
—40-year-old female survivor

“No support being a single mother I can only afford meal for the kids not even
regularly a week my kids eat, things actually gone bad for my family”—42-year-
old female survivor

PREVAIL reportedly offered varied compensation to participants throughout its dif-
ferent phases. Transportation stipends were provided (around USD 10–20/trip), and,
eventually, meals including breakfasts and lunches were also given (at an estimated cost of
USD 2/participant per day) [18,29]. But these provisions seemingly changed over time.

Statements like these below imply issues of inadequate or inconsistent financial sup-
port and provisions:

“Prevail had a good start welcome us with smile and great respect, snacks as
breakfast and later lunch as times goes back no snacks was out”—40-year-old
male survivor

“[W]hen you go to the study no water to even drink and you have to over stay
before getting meal”—36-year-old female survivor

The transaction costs reported by the 19 survivors to be able to participate in the
PREVAIL study appear extensive, especially for impoverished, single-parent households
(see Figure 3). PREVAIL offered travel stipends based on the distance from clinic sites,
with guidelines that each visit would require approximately one to two hours per appoint-
ment [20,79,80]. For instance, a recruitment ad for PREVAIL III specifies the following:

“Participants will have 1 clinic visit. They will have a physical exam. Their vital
signs will be measured. They will also have a neurological checkup. The exam
will assess their mental status. Their senses, reflexes, and coordination will be
tested. They will be observed while walking to assess their gait. This exam will
take about 1 h. Participants will have an interview. They will answer questions
about any symptoms they have that may be affecting the brain or nervous system.
This will take about 1 h” [81] (p. 2).

By contrast, nearly all the survivors in our survey stated that the travel stipend was
insufficient, as it only paid for participants, and most visits required up to eight hours a day.
Based on the estimates that they provided, we gauge that a single clinical visit could have
equated up to USD 20 in transportation per person (often needing to travel with child(ren));
one day’s wages for extended examinations over the promised hour time-length; and up
to 3 days of wages if transporting from another county, plus accommodations, meals, and
potentially family care. PREVAIL’s protocols of time and financial costs to participants
appear miscalculated, at least for these survivors.
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Figure 3. Average transaction costs of Liberian EVD survivors in the PREVAIL study.

“I was able to end the study, the study started with snacks morning hours and
little lunch follow noon hours, but all changes we arrive by 8:00 am and stay
till 4:00 for only lunch than change of attitude of prevail staff towards survivors
became too harsh”—45-year-old female survivor

PREVAIL offered basic financial compensation, which may have contributed to higher
stress among participants. Furthermore, nearly all of the 19 survivors made statements re-
flecting a misunderstanding or poorly communicated information about their contribution
being in-kind and not monetarily compensated beyond the general participant stipend. In
total, 58% gave statements reflecting sentiments of frustration at perceived broken promises
about direct benefits if they completed the full trial(s).

“I heard that after the studies survivors was going to benefit and nothing was
giving to us from prevail”—43-year-old male survivor

“[T]he rumors was the end of prevail study survivors was going to have benefit
and that was false”—42-year-old female survivor

The literature review could find no documentation by PREVAIL identifying these
financial issues in its reports.

3.1.4. Unethical Treatment of Study Participants

Another unanticipated implication of this 2022 study was the magnitude of study
participants who reported instances of experiencing discriminant or improper treatment by
PREVAIL team members. In total, 52% of written testimonies include at least one negative
interaction.

“I participate in the study and the beginning was fine but later the staffs started
using harsh words on us their interest for survivors decrease and cause dissatis-
faction for me”—35-year-old male survivor

“Prevail never treat me well”—27-year-old female survivor

“[There was a] change of attitude of prevail staff towards survivors became too
harsh”—45-year-old female survivor

“[P]revail [staff] said we survivors are trouble makers”—43-year-old male survivor

“I want prevail to come back to tell us about out benefits, because the study didn’t
favor us and survivors even when to protest [to the ESNL and MOH]”—36-year-
old female survivor
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Statements like these reflect that at first the interactions with PREVAIL staff were
pleasant, but as the study continued, the quality of care and treatment of many of the
human participants diminished. The next section examines how poor treatment and dis-
criminant experiences impacted their psychosocial health and satisfaction in participating
in PREVAIL.

3.2. Statistical Analysis

A correlation analysis triangulated many of these key finds. There is a significant
negative association between PREVAIL participant satisfaction ranking and receiving in-
sufficient financial compensation (r = −0.51), extensive time requirements for each medical
visit (−0.40), and being poorly treated by clinical staff (−0.67) (see Table 3). Medical treat-
ment provision, unequal treatment opportunities, financial insecurity due to disease status,
and major demographics appear non-significant. Those who dropped out of PREVAIL
tended to have significantly lower PSS levels than those who stayed until the end (r = −0.45,
p < 0.05).

Table 3. Point-biserial correlation analysis of PREVAIL experiences among Ebola survivors.

No Medicine
Provision

No Financial
Compensation

Treated Poorly
by Staff

Long Visits
(around 8 h)

Unequal
Treatment

Opportunities

Satisfaction with PREVAIL
(1 low, 3 high) −0.36 −0.51 ** −0.67 *** −0.40 * −0.18

Financial insecurity due to
Ebola −0.13 −0.45 ** −0.15 −0.04 −0.21

Sex (female 1, male 2) −0.31 −0.21 0.09 −0.15 −0.27
County (Montserrado 1,

Margibi 2) −0.17 −0.05 −0.02 −0.23 0.05

Note: * p < 0.05, ** p < 0.01, *** p < 0.001.

There were approximately 1500 Liberian EVD participants and 6000 close contacts
including family members who participated in PREVAIL’s various trials. Our study’s small
sample size (n = 19) limits the causal generalizability of findings to larger populations.
Thus, we addressed this statistical limitation by applying bootstrap regression modeling.
We noted that the modeling appeared significant (replications = 999). We conducted
nonparametric bootstrapping that involved randomized sampling with replacement. This
method excludes any assumptions concerning underlying population distribution. It
serves as an alternative for hypothesis-testing in small-N studies. By conducting bootstrap
regression modeling, we could assess the model parameters’ variability and, more so, the
extent of random variation within each coefficient related to incremental changes in data
values [82–84].

Despite the limited and non-randomized sampling, bootstrap modeling indicated
that some findings might be statistically significant. In Table 4, if a survivor experienced
poor treatment as a study participant by PREVAIL staff, their overall satisfaction would
predictably be 31.67% percent lower (0.95 points out of a total of 3 (high)) than peers
who did not (p < 0.001). Yet the effects of feeling they had unequal access to additional
medical services like sight treatment, along with experiencing long clinic visits, were
limited (p > 0.05).

Moreover, the EVD survivors self-reported their stress symptoms that they continued
to experience as a direct result of their disease status five years after recovery. An addi-
tional bootstrap model indicated that those who stated experiencing an incident of being
poorly treated or feeling discriminated by PREVAIL staff appeared to have an 18 percent
(1.27 points) higher rate of psychosocial stress (SE = 0.63, bias = 0.10, normal CI (0.05–2.50);
number of observations = 13; replications = 632, Adj. R2 = 0.59, Wald χ2 = 66.48, p = 0.00).
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Table 4. Statistics for bootstrapped regression modeling of 2022 Liberian EVD survivors’ satisfaction
as study participants in PREVAIL.

Coefficient

Constant
Poor Treatment by

PREVAIL Staff
(1—yes; 0—no)

Unreasonably Long
Clinic Visits

(1—yes; 0—no)

Unequal Medical
Treatment Access

(1—yes; 0—no)

Avg. bootstrap estimate 2.43 *** −0.95 *** −0.48 0.31
Bootstrap SE 0.22 0.30 0.42 0.36

Bias 0.02 −0.04 0.01 −0.02
Normal CI (1.99–2.87) (−1.54–−0.36) (−1.31–0.34) (−0.65–0.72)

Percentile CI (1.98–2.87) (−1.56–−0.35) (−1.25–0.36) (−0.62–0.74)
Bias-corrected CI (1.85–2.80) (−1.44–−0.27) (−1.26–0.32) (−0.63–0.74)

Notes: Conducting nonparametric bootstrapping involves randomized sampling with replacement, excluding
any assumptions concerning underlying population distribution; serves as an alternative for hypothesis testing in
small-N studies; and involves assessing the model parameters’ variability and extent of random variation within
each coefficient related to incremental changes in data values [82–84]. Two bootstrap confidence intervals (CIs)
are shown for each coefficient. Standard error = SE. *** p < 0.01. Number of observations = 19; replications = 999.
Adj. R2 = 0.43, Wald χ2 = 19.11, p = 0.00.

4. Discussion

Both the qualitative analysis of key literature review findings and the open-ended
responses to survey questions, along with the statistical analysis, imply that survivors who
participated in PREVAIL experienced some benefits, at least initially. The survivors reported
benefiting from free medical diagnoses and an initial sense of purpose for the greater good,
including feeling like heroes. However, we question if the benefits of participating in
medical trials outweigh the burdens and negative experiences that appear to be commonly
shared experiences. The anticipated benefits of participating, often informed by their
dire impoverished state and physical impairments because of surviving EVD, were not
consistently met. The transaction costs often negatively impacted the survivors’ experiences.
Likewise, there appear to be critical issues concerning the specific benefits survivors could
expect, along with the treatment that they would receive, and what was provided. Often,
it seemed to be an issue of the “carrot on the stick”, in which misinterpretations of the
roles of participants as human subjects rather than medical patients went unchecked, and
inconsistent messaging led to rumors of corruption. The participants mostly appeared
to have had a positive experience in the beginning of their engagement in PREVAIL, but,
over time, their experiences in general worsened. The treatment of participants diminished
over time, leading some to experience significantly more psychosocial stress and negative
feelings like resentment.

The experiences shared by these 19 survivors provide some initial insights into PRE-
VAIL’s operations, as well as the meaning of hardship among study participants as a shared
experience. The data from our literature review of 331 sources, combined with the mixed
method analysis of the survey data from the 19 Ebola survivors, indicate that this disease-
affected population was likely highly vulnerable before PREVAIL was launched. Such
scenarios can probably inform contextual vulnerability that can impair a person’s ability to
fully consent or fully understand the details of clinical research participation without being
influenced by these negative factors [6,18,34,37]. Any medical research initiative engaging
in recruitment of a vulnerable population should consider how to address their vulner-
abilities, including monitoring and evaluating potential unanticipated implementation
problems [27,28,37,38].

There are some important factors that the literature review reveals about PREVAIL’s
ethical preparedness for working with survivors. PREVAIL’s timeline appears hurried
for protocol development and launch. For example, PREVAIL II’s protocol development
started in late November 2014, with NIH IRB approval granted on 29 January 2015, the
approval of the Liberia National Research Ethics Board (NREB) granted on 13 February,
and the “first patient” (only document referring to EVD survivors with this term) examined
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on 22 March [18]. Standard ethical approval for clinical trials by ethics institutions tend
to be longer [37,39,47,56]. The NIH’s digital instructions for IRB approval of clinical trials
with human participants in international countries “often take a long time” [22]. Moreover,
a key document reveals that “there was a great deal of disagreement among researchers
over how clinical trials should be designed during the Ebola epidemic, particularly over
whether trials should use randomization and concurrent control groups” [57]. PREVAIL
was launched after eventual consensus was reached that it would be unethical to deprive
patients of a treatment that could possibly prevent or treat Ebola.

PREVAIL studies and documents mention very few of the vulnerabilities that sur-
vivors faced in relation to ethical considerations. Instead, most documents include dic-
tion like “rapidly appraise”, “making progress”, and “rapid ethics and regulatory re-
view” [18,20,31,32], possibly reflecting a lack of proper attention before implementation.
In general, satisfaction with PREVAIL varied among the 19 survivors, statistically linked
to implementation issues like being treated poorly by staff. While some volunteered to
help inform the understanding of EVD and to benefit from medical diagnoses, in general
most were motivated by desperation for medical service provision, mainly in the hope of
some relief from their physical, mental, and socio-economic hardships [6,9,28,34,58]. We
do not know the extent to which PREVAIL monitored and evaluated the experiences of
its study participants. The comments indicate that at some point, EVD survivors formally
protested issues of dissatisfaction, compensation, and medical treatment to GOL and ESNL.
Ethical protocols in any EVD-related program that assess for potential negative unintended
consequences could play a vital role in better safeguarding participants [6,26,28,59]. As
our study implies, EVD survivor participant experiences with recruitment, retention, and
treatment varied widely. We posit that implementation standards may have been too loose
and inconsistent throughout the different PREVAIL trials, leading these 19 EVD survivors,
at least, to feel confused about benefits, their roles as participants, and what to expect.

The survivors’ feedback highlights additional vulnerabilities because of their ex-
periences with PREVAIL. Employment with PREVAIL was promised, but most of the
participants remarked that few survivors were hired. Stipends and the provision of meals
were inconsistent, and there was the likelihood that participating in PREVAIL economically
burdened many households. Survivors faced added forms of social vulnerability, as well as
deferential vulnerability, in that many of them felt discriminated against, poorly treated by,
or lied to by PREVAIL staff, likely damaging their emotional health.

Likewise, their medical vulnerability due to ongoing health issues and the institutional
vulnerability of a sick population being targeted repeatedly to volunteer for the study
further highlight ethical concerns. Many survivor testimonies reflect the participants’
impressions that PREVAIL was designed to provide medical support (even treatment) that
would help their own physical health ailments. Only a few appeared to have understood
that while there might have been a randomized chance to receive specific treatments
like eyecare or vaccines, for the most part, their roles were as sources of data on Ebola.
Their blood, statements, and physical exams would inform research contributing mainly to
generating collective knowledge that would benefit others in the future. It is questionable to
suppose that patients mainly enroll in medical trials solely to support advancing collective
knowledge and the benefit of future generations, especially when facing life-threatening
diseases. Most EVD survivors were motivated by their personal needs and wellbeing, not
altruism. The survivor participants appeared to have felt coerced to participate in the hopes
of receiving a direct benefit if they completed the trial. Some indicated that there were
issues of corruption and abuse in their dealings with PREVAIL staff, including bribes and
trading sexual favors to be placed on prioritization lists for care.

As Salhia and Olaiyaand (2020) indicate, “[t]oday, clinical trials are one of the most
heavily regulated practices in the world, and yet still not all people are provided the same
oversights and protections, with improprieties disproportionately affecting poor-resource
nations and vulnerable populations” [1] (paragraph 1). The ethical hardships that the
survey participants report facing as PREVAIL participants highlights the need for the
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global health community to revisit how we conduct biomedical research in low-income
countries, where participants are first made vulnerable due to impoverished circumstances
and a lack of healthcare access and then see these compounded by the negative life factors
and health impairments that they face after surviving a deadly disease. The NIH and other
federal agencies are obligated to adhere to standards of conduct and ethical standards
prominent in Western research cultures. Yet high ethical standards and practices can be
compromised or hard to ensure in crisis environments, as demands tend to be intense, with
limited resourcing, and thus “corners are cut” [3] (paragraph 13). The same factors may
also linger even in post-outbreak and recovery phases, living clinical trials open to issues
of ethically protecting highly vulnerable research participants in regions like Africa.

Limitations

This study applied a mixed methods approach, merging quantitative analysis with
the qualitative exploration of survivors’ experiences and the intrinsic meaning behind their
experiences as human participants. The main objective of collecting open-ended answers
was to capture narratives that explore the essence behind their individual EVD-related
experiences [59,60,85]. The generalizability of the statistical findings is limited by the small
sample size. This research study (like other small-N studies) tended to provide simplified
statistical analyses, establishing correlation patterns but not necessarily causal mechanisms
beyond associated relationships. [86–88]. However, as we discussed above, bootstrapping
may better inform generalizability, but this has its limitations [59,82,84,85,89]. Future larger-
scale and/or randomized control trial studies may better inform the generalizability of
these results to the general EVD population.

5. Conclusions

This research reminds the health field of the importance of the unique contextual
factors and ethical risks that medical research can have on human participants when
implemented in low-income settings beset by poverty-based vulnerabilities. Medical pro-
fessionals and partners must carefully weigh the benefits of the research against the burdens
on participants, many of whom live in extreme poverty and are marginalized due to their
disease status. Medical research on hemorrhagic diseases like Ebola plays a critical role in
providing deeper understanding of less-known contagions, life-saving vaccinations, and
opportunities for those affected by the disease to benefit through participation. PREVAIL
led to massive gains in medical knowledge not previously afforded, including vaccination
against EVD. PREVAIL also offered survivors targeted medical evaluations and individual-
ized care. Yet the burdens for many EVD survivor participants appear to have outweighed
the benefits, leading to increased psychosocial stress, financial hardships, and, in some
cases, participant mistreatment.

Ebola biomedical research garnered large international support around the outbreak,
including significant increases in funding. Yet when engaging a vulnerable disease-affected
population, research must be cautious against rushing the ethical approval process and
set up proper measures to safeguard study participants. Likewise, clinical research in
low-income settings like Liberia must be careful to clearly communicate the roles, benefits,
and processes that participants will undergo, to avoid needless confusion and the sense of
being misled. Research and medical interventions like PREVAIL may have been designed
with good intentions but were ultimately poorly implemented and at times did not prove
adequate to fulfill survivors’ needs. The sheer volume of vulnerabilities EVD survivors
endured after discharge from ETUs should have served as a clear warning to PREVAIL of
participants’ desperation to seek any potential solutions to their problems—medically or
otherwise. In these circumstances, health organizations must take precautions to clearly
understand, articulate, and communicate the different roles, benefits, and needs of partici-
pants of vulnerable populations in biomedical research verses medical interventions. They
must also consider putting in place frameworks that monitor and safeguard against ethical
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misconduct and undue burdens on survivor participants, many of whom may have less
awareness and resources to protect them.
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Appendix A. Semi-Structured Survey

Q1 Do you consent to participate in this study? Yes, I consent (1); No, I do not (0)
Q2 Have you ever had Ebola? Yes (1) No (0)
Q3 How old are you? (participants must be between 18–65)
Q4 Where do you currently live? (county name)
Q5 What is your gender? Male (1) Female (2) Other (3)
Q6 When did you have (first get infected with) Ebola? What month and year?
Q7 Do you continue to suffer today from any of the following symptoms or nega-

tive experiences because of surviving (having) Ebola? (Yes-1, No-0 for all below—Anger,
withdrawal, sleeping issues, eating problems (eating too much or too little), anxiety, sad-
ness (sad most days of the week), flashbacks, stigma from others, financial issues or not
enough work

Q8 Did you receive assistance (stipend, food stuff, etc.) after being discharged from
the ETU? Yes (1) No (0)

Q9 What years did you receive this assistance? Select all years that apply: 2014–2016 (1);
2017–2019 (2), 2020–2021 (3), today (4)

Q10 How satisfied were you with this assistance, on a scale of unhappy face (not at
all 1) to smily face (extremely satisfied 5)?

Q11 Did you and/or a family member in your household participate in PREVAIL
(Partnership for Resaerch on Ebola Vaccines in Liberia) study? If so, what years? 2014–2017

Q12 (a) If so, did you ever stop participating? Yes (1) No (0) (b) Why? (please explain
your experiences with the study, the program, and the quality of care, and any issues
you had)

Q13 Did you hear any rumors about PREVAIL that concerned you? Yes (1) No (0), if
so, what were the rumors?

Q14 Did you have any other concerns of comments about the PREVAIL study? Yes (1)
No (0) Explain
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Q15 How much has the government policies supporting Ebola survivors helped you,
or not? Did not help at all (1) Somewhat helped (2) Helped a lot (3) Explain

Q16 Were there any promised policies programs for Ebola survivors that were not
offered or the quality was very poor? Please explain

Q17 What assistance do you need most today because of being an Ebola survivor?
Q18 Click on the statements that you agree with: I feel like the world has forgotten

about Ebola survivors (1); Ebola has changed my life forever (2); Being an Ebola survivor
makes me a hero (3)

Q19 Do you have any biological/born or adopted children you care for? Yes (1) No (0)
Q20 If you have children you are responsible for, do they currently go to school? Yes (1)

No (0)
Q21 If yes, Is the student welcomed and treated fairly, or do they face issues with

stigmatization because they come from an Ebola-affected home?
Q22 If you have kids who are not going to schook, what are the reasons they are not

in school?
Q23 Were you working before you got sick with Ebola? Yes (1) No (0)
Q24 Have you had any trouble finding work since, because you are an Ebola survivor?

Yes (1) No (0)
Q25 Please explain your work experiences since Ebola ended.

Appendix B

Table A1. PREVAIL Staged Studies and Contributions.

PREVAIL Study Key Examples of Reported Results

PREVAIL I Double-blind,
placebo-controlled RCT of an

Ebola vaccine

Among 650 close contacts and contacts of close contacts of EVD cases, 210 (32%) consented and were
vaccinated with rVSVAG-ZEBOV-GP. Of those vaccinated, 189 (90%) attended the 1-month follow-up

visit; 166 (79%) attended the 6-month visit. No serious adverse events were reported. Among
88 participants without an elevated antibody level at baseline, 77.3% (95% confidence interval,

68.5–86.1) had an antibody response at 1 month [88]

PREVAIL II RCT of the experimental
treatment ZMapp

Of the 71 patients who could be evaluated, 21 died, representing an overall case fatality rate of 30%.
Death occurred in 13 of 35 patients (37%) who received the current standard of care alone and in 8 of

36 patients (22%) who received the current standard of care plus ZMapp; although the estimated effect
of ZMapp appeared to be beneficial, the result did not meet the prespecified statistical threshold for

efficacy [85]

PREVAIL III Observational natural
history study of Ebola survivors and

their close contacts

The stigma questions were administered to 859 EVD survivors at initial visit and 741 (86%) survivors at
follow-up. While 63% of survivors reported any stigma at the initial visit, only 5% reported any stigma

at follow-up. Over the 18-month period, there was a significant decrease in stigma among EVD
survivors (Adjusted Odds Ratio [AOR], 0.02; 95% Confidence Interval [CI], 0.01–0.04) [89]

PREVAIL III Sub-studies:
Birth cohort Evaluation of children born

to EVD-survivor participants
CYTOF Detailed immunological analysis

in select survivors and close contacts;
Neurology Longitudinal follow-up

study of neuropsychological sequelae of
EVD; Ophthalmology Longitudinal
ophthalmologic (eyecare) follow-up
study of a subset of survivors and

close contacts;
Viral persistence in semen; Assessment
of the persistence of Ebola virus in the
semen of adult male participants after

acute illness
Viral persistence in the CNS Assessment
of the persistence of Ebola virus in the
central nervous system (CNS) of adult

participants after resolution of the
acute illness

“Most pregnant woman infected with EVD will lose the unborn child sometime during the course of
the disease. Women who recover from EVD with an intact pregnancy (no rupture of membranes or
labour) require comprehensive IPC precautions to prevent exposure to intrauterine contents (i.e.,
amniotic fluid, placenta and fetus) during childbirth or complication management” [71] (p. 15).
“Neurologic abnormalities following Ebola virus disease involved subcortical structures, cerebellar
pathways, and sensory peripheral nerves and were present in most survivors” [90] (p. 2).
Recruitment Ad—PREVAIL III: “Participants will have 1 clinic visit. They will have a physical exam.
Their vital signs will be measured. They will also have a neurological checkup. The exam will assess
their mental status. Their senses, reflexes, and coordination will be tested. They will be observed while
walking to assess their gait. This exam will take about 1 h. Participants will have an interview. They
will answer questions about any symptoms they have that may be affecting the brain or nervous
system. This will take about 1 h” [78] (para. 5).
“Signs of uveitis were present in at least 24% of Ebola survivors. . .Optic nerve changes, such as nerve
swelling, were present in 10% of survivors and 5% of controls (p = 0.03), with color vision deficits
occurring in 39% of survivors vs. 13% of controls (p < 0.001)” [91] (para. 3).
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Table A1. Cont.

PREVAIL Study Key Examples of Reported Results

PREVAIL IV Double-blind, two-phase,
two-arm trial RCT of GS-5734 among
male Ebola survivors with persistent

Ebola virus RNA in their semen

“38 men from July 2016 through June 2018. The mean treatment phase ANRs were 85% (standard
deviation [SD] = 24%) and 76% (SD = 30%) in the remdesivir and placebo arms, respectively (p = 0.270).
The mean follow-up phase ANRs were 96% (SD = 10%) and 81% (SD = 29%) in the remdesivir and
placebo arms, respectively (p = 0.041). The 5-day remdesivir regimen was well tolerated with no safety
concerns. . . this small trial, remdesivir 100 mg/day for 5 days safely reduced the presence of Ebola
virus RNA in the semen of Ebola survivors 2 to 6 months after administration” [16] (para. 3-4).

PREVAIL V (PREVAC) Quadruple blind,
placebo-controlled RCT of two Ebola

vaccines

“Of the 4789 participants, 2560 (53%) were adults and 2229 (47%) were children. Those < 18 years of age
included 549 (12%) aged 1 to 4 years, 750 (16%) 5 to 11 years, and 930 (19%) aged 12–17 years. At
baseline, the median (25th, 75th percentile) antibody titer to Ebola virus glycoprotein for
1090 participants was 72 (50, 116) EU/mL” [22] (p. 2). (Involves VSVdeltaG-ZEBOV vaccine and
ChAd3-EBO Z vaccine and placebo (later given option to have treatment))

PREVAIL VI Observational study of the
genetic factors underlying Ebola risk

and response

Some participants will have their blood tested for the infection syphilis and HIV, the virus that causes
AIDS. Participants will be told the results and will receive help finding care, if necessary. “The death
rate among those with HIV was 12.3% compared to 1.9% in HIV-negative individuals (adjusted odds

ratio of 6.87)” [92] (para. 3).

PREVAIL VII Clinical trial to evaluate
the persistence of Ebola viral RNA in the
eyes and assess the response to cataract

surgery of Ebola survivors

“Twenty-two eyes of 22 survivors and 12 eyes of eight controls underwent cataract surgery. All of the
aqueous samples tested negative for Ebola viral RNA. Median visual acuity improved from 20/200 at
baseline to 20/25 at 1 year in survivors and from count fingers to 20/50 in controls (overall, p < 0.001;
between groups, p = 0.07). After a 1-month course of topical corticosteroids, 55% of survivors and 67%
of controls demonstrated at least 1+ anterior chamber cell. Twelve months after surgery, optical
coherence tomography revealed a median increase in macular central subfield thickness of 42 μm
compared with baseline (overall, p = 0.029; between groups, p = 0.995) EVD survivors and controls
demonstrated significant visual improvement from cataract surgery” [17] (para. 3).
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Abstract: Perceived health and distresses are associated with the practice of lifestyle modifications,
which increases the risk of diabetes and hypertension-related complications. This study aimed to
define the characteristics and distribution of perceived health and distresses across the states between
people with diabetes and hypertension. Data were derived from a national survey of US adults
aged ≥18 years who were interviewed via phone call. Perceived health and distresses were assessed
through corresponding questions. An amount of 333,316 respondents (43,911 with diabetes and
130,960 with hypertension) were included in the analysis; 61.8% of people with diabetes and 74.5% of
people with hypertension reported having good or better health, while residents in the Southwest
region perceived poor health statuses and more distresses. Education level (diabetes: odds ratio
[OR] = 0.47–0.79, hypertension: OR = 0.42–0.76), employment status level (diabetes: OR = 1.40–2.22,
hypertension: OR = 1.56–2.49), and household income (diabetes: OR = 0.22–0.65, hypertension:
OR = 0.15–0.78) were significant factors associated with poorly perceived health among people with
diabetes and hypertension, and the use of technology and strategies for policymakers are suggested
to improve the perceived health status in this regard.

Keywords: diabetes; hypertension; population surveillance; quality of life

1. Introduction

The World Health Organization (WHO) reported that noncommunicable diseases ac-
counted for 74% of deaths worldwide in 2019 [1], while hypertension and diabetes were the
first and the third leading risk factors to cause disease burden globally [2]. Hyperten-sion
and diabetes are also major risk factors in various health problems, such as heart diseases,
stroke, and kidney diseases [1]. In addition, hypertension and diabetes increase the health
expenditure worldwide [3,4]. Different types of pharmacological and non-pharmacological
interventions have been developed to manage hypertension and diabetes [5–7]; however,
numerous side effects were reported on the use of pharmacological interventions [8],
and so non-pharmacological interventions are highly recommended. Among the non-
pharmacological interventions, adopting healthy lifestyles is recommended by the WHO
to reduce risk of noncommunicable diseases, and different international organizations
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provide guidelines for management of hypertension and diabetes to reduce risk of com-
plications [5–7,9]. However, a national study of 278,064 individuals found that people
with hypertension and diabetes were the least likely to practice healthy lifestyles (odds
ratio [OR] = 0.48–0.51) [10], also revealing that people with perceived good or better health
were more likely to practice healthy lifestyles (OR = 1.59) [10]. A study of 5123 individuals
indicated that people perceived a poor health status when they had physical and mental
distress [11]. Another study suggested that perceived health status was related to the
practice of healthy lifestyles, physical distress, and mental distress [12].

The mental distress among people with diabetes has been widely discussed in recent
years. A systematic review of 55 studies (including 36,998 individuals) found that the
prevalence of mental distress among people with diabetes was 36% [13]. A high level of
mental distress could lead to poor glycemia control, resulting in an increase in complications
and mortality [14]. However, the mental distress among people with hypertension has been
less discussed, and the low prevalence (3.2%) might be a possible reason [15]. On the other
hand, physical distress could limit people’s daily activity [16], but physical distress among
people with diabetes and hypertension has not been extensively investigated. Hence, the
findings of this study provide valuable information to develop interventions targeted at
improving perceived health and reducing physical and mental distress among people with
diabetes and hypertension.

Aims

This study aimed to (1) define the characteristics of people with diabetes and
hyper-tension, (2) illustrate the distribution of perceived health and distresses across the
states, and (3) determine the factors associated with perceived health and distresses at a
national level.

2. Materials and Methods

This cross-sectional study was reported in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology guideline [17]. The data were de-
identified and publicly available from the US Centers for Disease Control. No institutional
review board approval or patient informed consent was required.

2.1. Data Sources

The data from the 2021 Behavioral Risk Factor Surveillance System (BRFSS) survey
were used [18]. The survey investigated health-related behaviors and health conditions of
noninstitutionalized US adults aged 18 years and above. The surveyor used the random-
digit-dialing technique to generate random phone numbers for telephone and mobile
phone interviews across all states in the United States. Data collection was conducted
throughout the entire year of 2021, while some states continued data collection into early
2022 [18]. Florida was excluded in this annual survey because the data collection time did
not fulfil the minimum requirements for inclusion. The median response rate was 44% [18].

2.2. Study Population

Cases for which data regarding sociodemographic variables or health conditions were
missing and individuals who refused to answer questions were excluded from the study.
We included 333,316/438,693 (75.9%) individuals from the 2021 BRFSS survey.

2.3. Outcome Variables
2.3.1. Sociodemographic Variables

Following a previous study [10], serval sociodemographic variables were extracted
from the BRFSS survey. Employment status was recategorized, while the rest of the
variables followed the categorizations from the survey.
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2.3.2. Perceived Health and Distresses

Related items from the BRFSS survey were extracted to assess individual perceived
health and distress. Individuals selected appropriate responses, including ‘excellent’,
‘very good’, ‘good’, ‘fair’, and ‘poor’, to indicate their perceived health status. The
responses were categorized as ‘fair or poor’ (including the rating of fair and poor) and
‘good or better’ (including the ratings of good, very good, and excellent) in regression
analysis. Further, perceived distress was assessed by asking individuals about the number
of unhealthy days caused by physical distress (related to physical illness and injury) or
mental distress (related to stress, depression, and problems with emotions) over the
previous 30 days. The number of days of daily activity limitation caused by physical or
mental distress was also assessed.

2.4. Data Analysis and Visualization

Data were analyzed using the R statistical software, v. 4.3.2 (R Foundation for Statistical
Computing). Logistic regression analysis was used to investigate which sociodemographic
characteristics (independent variables) were associated with perceived health status and
distresses (dependent variables). All statistical tests were two-tailed, and variables were
considered significant at a significance level of <0.05.

The distribution of health status and distresses among people with diabetes and
hypertension in different states was visualized using the Geographic Heat Map add-
in featured in Excel 2019, v. 16. The blue color was for diabetes, while green was for
hypertension. The color would be lighter if the condition was better.

3. Results

We analyzed 333,316 respondents, and 43,911 (13.2%) and 130,960 (39.3%) were diag-
nosed with diabetes and hypertension, respectively (Table 1). Over 50% of people with
diabetes and hypertension were older adults (aged 65 years and older) and retired or unable
to work. Regarding the health status, 83.6% (n = 278,783) of individuals were perceived
to have good or better health; however, only 61.8% (n = 27,142) and 74.5% (n = 97,534)
of people with diabetes and hypertension were reported to have good or better health.
Additionally, people with diabetes and hypertension were reported to have more distresses,
and people with diabetes reported 7.25 ± 11.05 days and 4.79 ± 9.05 days of physical
distress and mental distress in a month, respectively. These distresses could limit their
daily activity by 7.89 ± 10.96 days in a month. People with hypertension also reported
more distresses than the general population, but the level was less severe than people with
diabetes (Table 1).

Table 1. Individual characteristics and health status.

All Diabetes Hypertension

N = 333,316 N = 43,911 N = 130,960

Sex
Male 159,355 (47.8%) 22,400 (51.0%) 66,956 (51.1%)
Female 173,961 (52.2%) 21,511 (49.0%) 64,004 (48.9%)

Age range (years)
18 to 24 17,124 (5.1%) 198 (0.5%) 1343 (1.0%)
25 to 34 38,404 (11.6%) 820 (1.9%) 4825 (3.7%)
35 to 44 48,309 (14.5%) 2466 (5.6%) 10,172 (7.8%)
45 to 54 51,345 (15.4%) 5704 (13.0%) 17,084 (13.0%)
55 to 64 65,719 (19.7%) 11,186 (25.4%) 30,378 (23.2%)
65 to 74 67,757 (20.3%) 14,141 (32.2%) 38,704 (29.6%)
75 up 44,658 (13.4%) 9396 (21.4%) 28,454 (21.7%)
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Table 1. Cont.

All Diabetes Hypertension

N = 333,316 N = 43,911 N = 130,960

Residential area
Urban 284,944 (85.5%) 36,604 (83.4%) 109,565 (83.7%)
Rural 48,372 (14.5%) 7307 (16.6%) 21,395 (16.3%)

Education level
Attended high school or less 17,652 (5.3%) 3551 (8.1%) 7930 (6.1%)
Graduated from high school 81,692 (24.5%) 12,715 (29.0%) 35,861 (27.4%)
Attended college or above 93,203 (28.0%) 13,622 (31.0%) 38,598 (29.5%)
Graduated from college or

above
140,769 (42.2%) 14,023 (31.9%) 48,571 (37.0%)

Employment status
Employed 182,528 (54.7%) 14,453 (32.9%) 52,282 (39.9%)
Unemployed 34,854 (10.5%) 3320 (7.6%) 9778 (7.5%)
Retired or unable to work 115,934 (34.8%) 26,138 (59.5%) 68,900 (52.6%)

Household income (US dollars)
Less than 15,000 20,616 (6.2%) 4580 (10.4%) 10,088 (7.7%)
15,000 to <25,000 34,237 (10.3%) 6825 (15.5%) 16,730 (12.8%)
25,000 to <35,000 42,321 (12.7%) 7040 (16.0%) 18,492 (14.2%)
35,000 to <50,000 46,834 (14.1%) 6919 (15.8%) 20,089 (15.3%)
50,000 to <100,000 104,756 (31.4%) 12,077 (27.5%) 39,664 (30.3%)
100,000 to <200,000 66,017 (19.8%) 5430 (12.4%) 20,995 (16.0%)
200,000 or more 18,535 (5.5%) 1040 (2.4%) 4902 (3.7%)

Perceived health
Excellent 58,798 (17.6%) 1656 (3.8%) 10,722 (8.2%)
Very good 116,103 (34.8%) 8400 (19.1%) 38,373 (29.3%)
Good 103,882 (31.2%) 17,086 (38.9%) 48,439 (37.0%)
Fair 40,593 (12.2%) 11,867 (27.0%) 24,242 (18.5%)
Poor 13,940 (4.2%) 4902 (11.2%) 9184 (7.0%)

Perceived unhealthy day, mean
(SD)

Physical distress 3.80 (8.32) 7.25 (11.05) 5.37 (9.79)
Mental distress 4.23 (8.20) 4.79 (9.05) 4.28 (8.52)
Daily activity limitation 5.18 (8.94) 7.89 (10.96) 6.52 (10.12)

3.1. Perceived Health and Distresses in Different States

The distributions of perceived health and distresses among people with diabetes and
hypertension were similar (Figures 1 and 2). People with diabetes and hypertension in
the Midwest region were perceived to have the best health statuses and least distresses,
while those residing in the Southwest region had the worst perceived health statuses.
Attention was required in California, Nevada, Kentucky, and West Virginia, since people
with diabetes and hypertension perceived poorer health statuses and more distresses than
other states.
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Figure 1. Percentage of perceived good or better health status (a), mean days of perceived physical
distress (b), mental distress (c), and daily activity limitation (d) among people with diabetes.

Figure 2. Percentage of perceived good or better health status (a), mean days of perceived physical
distress (b), mental distress (c), and daily activity limitation (d) among people with hypertension.
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3.2. Factors Associated with Perceived Health and Distress

For people with diabetes aged 35–64 years (OR = 0.61–0.72), lower education levels
(OR = 0.47–0.79), and household incomes of less than 100,000 (OR = 0.22–0.65) were
significant factors in reducing the likelihood of perceived good or better health (Table 2).
These factors increased their physical distress significantly. With the exception of lower
household income, men (Beta = −1.30) and aging (Beta = −9.09–−1.40) were factors with
significantly reduced mental distress among people with diabetes. Compared to those
retired or unable to work, people with diabetes and able to work perceived a better health
status (OR = 1.40–2.22) with reduced distresses (physical: Beta = −5.04–−2.41, mental:
Beta = −2.44–−0.60) and daily activity limitations (Beta = −6.34–−2.06).

Table 2. Factors associated with health status among people with diabetes.

Perceived Good or
Better Health a Physical Distress b Mental Distress b Daily Activity

Limitation b

Odds Ratio
(95% CI)

Beta
(95% CI)

Beta
(95% CI)

Beta
(95% CI)

Sex: male 0.97
(0.93, 1.01)

0.01
(−0.19, 0.22)

−1.30
(−1.47, −1.14) *

0.69
(0.43, 0.95) *

Age range (years)
18 to 24 Reference Reference Reference Reference

25 to 34
0.78 1.14 −1.40 0.95

(0.55, 1.10) (−0.51, 2.80) (−2.75, −0.06) * (−0.88, 2.78)

35 to 44
0.61 2.83 −2.27 1.10

(0.44, 0.85) * (1.28, 4.37) * (−3.52, −1.01) * (−0.60, 2.81)

45 to 54
0.63 3.27 −3.47 1.14

(0.46, 0.87) * (1.76, 4.78) * (−4.70, −2.24) * (−0.53, 2.80)

55 to 64
0.72 3.00 −5.09 0.74

(0.52, 0.98) * (1.50, 4.50) * (−6.31, −3.87) * (−0.91, 2.40)

65 to 74
1.13 0.07 −7.93 −2.29

(0.82, 1.69) (−1.44, 1.57) (−9.16, −6.71) * (−3.95, −0.63)

75 up 1.23 −0.36 −9.09 −2.99
(0.89, 1.69) (−1.88, 1.15) (−10.33, −7.86) * (−4.67, −1.32)

Residence in urban areas
1.06 −0.09 0.29 −0.20

(1.01, 1.12) * (−0.36, 0.18) (0.07, 0.50) * (−0.54, 0.14)

Education level

Attended high school or less 0.47 0.87 −0.22 0.54
(0.43, 0.51) * (0.44, 1.30) * (−0.57, 0.12) (0.02, 1.06) *

Graduated from high school 0.73 0.46 −0.24 0.23
(0.69, 0.77) * (0.19, 0.74) * (−0.47, −0.02) * (−0.12, 0.59)

Attended college or above 0.79 0.76 0.34 0.42
(0.75, 0.84) * (0.50, 1.02) * (0.13, 0.55) * (0.08, 0.75) *

Graduated from college or above Reference Reference Reference Reference

Employment status

Employed 2.22 −5.04 −2.44 −6.34
(2.09, 2.35) * (−5.31, −4.76) * (−2.66, −2.21) * (−6.69, −5.99) *

Unemployed 1.40 −2.41 −0.60 −2.06
(1.30, 1.52) * (−2.82, −2.01) * (−0.93, −0.27) * (−2.54, −1.58) *

Retired or unable to work Reference Reference Reference Reference

Household income (US dollars)

Less than 15,000
0.22 6.21 4.84 4.78

(0.19, 0.27) * (5.46, 6.97) * (4.22, 5.46) * (3.72, 5.83) *

15,000 to <25,000 0.29 4.47 2.97 3.15
(0.25, 0.35) * (3.74, 5.19) * (2.37, 3.56) * (2.12, 4.18) *

25,000 to <35,000 0.37 3.15 2.01 2.08
(0.31, 0.44) * (2.43, 3.86) * (1.43, 2.60) * (1.06, 3.10) *

35,000 to <50,000 0.46 1.95 1.50 1.36
(0.39, 0.55) * (1.25, 2.66) * (0.92, 2.08) * (0.34, 2.38) *

50,000 to <100,000 0.65 1.07 0.61 0.54
(0.54, 0.77) * (0.39, 1.75) * (0.06, 1.17) * (−0.45, 1.53)

100,000 to <200,000 0.86 0.07 0.01 0.21
(0.71, 1.02) (−0.64, 0.77) (−0.56, 0.59) (−0.82, 1.24)

200,000 or more Reference Reference Reference Reference

a Logistic regression. b Linear regression. * Statistical significance, p < 0.05.
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Table 3 shows the factors associated with health status among people with hyper-
tension. Men (OR = 0.90) aged 25–64 years (OR = 0.48–0.71) with lower education levels
(OR = 0.42–0.76) and a household income less than 200,000 (OR = 0.15–0.78) had signifi-
cantly reduced odds of perceived good or better health. People with hypertension and aged
75 years and above reported less physical distress and daily activity limitations than young
adults. Men (Beta = −1.15) and aging (Beta = −8.12–−1.70) were alleviating factors, while
lower household income increased the mental distress among people with hypertension
(Beta = 0.30–5.48). Those aged 65 years and above (Beta = −3.03–−2.30) and able to work
(Beta = −5.51–−2.27) reported less daily activity limitations. No adjustment was made for
the regression analyses.

Table 3. Factors associated with health status among people with hypertension.

Perceived Good or
Better Health a Physical Distress b Mental Distress b Daily Activity

Limitation b

Odds Ratio
(95% CI)

Beta
(95% CI)

Beta
(95% CI)

Beta
(95% CI)

Sex: male
0.97 0.01 −1.30 0.69

(0.93, 1.01) (−0.19, 0.22) (−1.47, −1.14) * (0.43, 0.95) *

Age range (years)
18 to 24 Reference Reference Reference Reference

25 to 34
0.78 1.14 −1.40 0.95

(0.55, 1.10) (−0.51, 2.80) (−2.75, −0.06) * (−0.88, 2.78)

35 to 44
0.61 2.83 −2.27 1.10

(0.44, 0.85) * (1.28, 4.37) * (−3.52, −1.01) * (−0.60, 2.81)

45 to 54
0.63 3.27 −3.47 1.14

(0.46, 0.87) * (1.76, 4.78) * (−4.70, −2.24) * (−0.53, 2.80)

55 to 64
0.72 3.00 −5.09 0.74

(0.52, 0.98) * (1.50, 4.50) * (−6.31, −3.87) * (−0.91, 2.40)

65 to 74
1.13 0.07 −7.93 −2.29

(0.82, 1.69) (−1.44, 1.57) (−9.16, −6.71) * (−3.95, −0.63) *

75 up 1.23 −0.36 −9.09 −2.99
(0.89, 1.69) (−1.88, 1.15) (−10.33, −7.86) * (−4.67, −1.32) *

Residence in urban areas
1.06 −0.09 0.29 −0.20

(1.01, 1.12) * (−0.36, 0.18) (0.07, 0.50) * (−0.54, 0.14)

Education level

Attended high school or less 0.47 0.87 −0.22 0.54
(0.43, 0.51) * (0.44, 1.30) * (−0.57, 0.12) (0.02, 1.06) *

Graduated from high school 0.73 0.46 −0.24 0.23
(0.69, 0.77) * (0.19, 0.74) * (−0.47, −0.02) * (−0.12, 0.59)

Attended college or above 0.79 0.76 0.34 0.42
(0.75, 0.84) * (0.50, 1.02) * (0.13, 0.55) * (0.08, 0.75) *

Graduated from college or above Reference Reference Reference Reference

Employment status

Employed 2.22 −5.04 −2.44 −6.34
(2.09, 2.35) * (−5.31, −4.76) * (−2.66, −2.21) * (−6.69, −5.99) *

Unemployed 1.40 −2.41 −0.60 −2.06
(1.30, 1.52) * (−2.82, −2.01) * (−0.93, −0.27) * (−2.54, −1.58) *

Retired or unable to work Reference Reference Reference Reference

Household income (US dollars)

Less than 15,000
0.22 6.21 4.84 4.78

(0.19, 0.27) * (5.46, 6.97) * (4.22, 5.46) * (3.72, 5.83) *

15,000 to <25,000 0.29 4.47 2.97 3.15
(0.25, 0.35) * (3.74, 5.19) * (2.37, 3.56) * (2.12, 4.18) *

25,000 to <35,000 0.37 3.15 2.01 2.08
(0.31, 0.44) * (2.43, 3.86) * (1.43, 2.60) * (1.06, 3.10) *

35,000 to <50,000 0.46 1.95 1.50 1.36
(0.39, 0.55) * (1.25, 2.66) * (0.92, 2.08) * (0.34, 2.38) *

50,000 to <100,000 0.65 1.07 0.61 0.54
(0.54, 0.77) * (0.39, 1.75) * (0.06, 1.17) * (−0.45, 1.53)

100,000 to <200,000 0.86 0.07 0.01 0.21
(0.71, 1.02) (22120.64, 0.77) (−0.56, 0.59) (−0.82, 1.24)

200,000 or more Reference Reference Reference Reference

a Logistic regression. b Linear regression. * Statistical significance, p < 0.05.

65



Healthcare 2024, 12, 844

4. Discussion

This study assessed the factors associated with perceived health, distresses, and
limitations at the national level using 2021 BRFSS survey data. People with diabetes and
hypertension were reported to perceive less good health and more distresses and limitations
than the general population. Geographic variations were noted, with more residents in
the Southwest region (and some states) reporting poorer health and more physical and
mental distresses than other regions and states. In the regression analysis, education level,
employment status, and household income were the factors associated most with perceived
poor health, distresses, and limitations.

A previous national study showed that people with diabetes were the least likely to
practice a healthy lifestyle [10], with this study identifying the association of sociodemo-
graphic variables on perceived health. Future interventions can target these variables to
improve their perceived health, aiming to increase the practice of healthy lifestyle and
eventually reduce the risk of developing complications [19]. The interventions may be
suitable for patients with hypertension, as the associated sociodemographic variables on
perceived health were similar to those with diabetes.

A special pattern was noted when people with diabetes and hypertension became
older. Compared to those aged 18–24 years, people with diabetes and hypertension re-
ported having the most physical distress and daily activity limitations at age 45–54 years
(Tables 2 and 3); however, their physical distress and daily activity limitations were im-
proved when they were aged 65 years and older. The pattern might indicate that the needs
of older adults were addressed appropriately at a community level. In 2018, the WHO
reported the achievements and outlined the strategies to promote age-friendly cities and
communities [20]. A recent review of 27 studies found that the age-friendly community
interventions were mainly focused on the improvement of physical and mental health [21];
therefore, our analysis found that older adults with diabetes and hypertension reported
less physical and mental distresses than young adults.

Our findings showed that the mean day of having mental distress was similar between
the general population and people with hypertension, while those with diabetes were
reported to have more mental distress. The linear regression showed that people of an
older age reported less mental distress. Some interventions, such as acceptance-based
interventions, were reviewed to effectively improve the mental distress among people
with diabetes, but most of the participants of the included studies in the reviews were
aged 50 years and older [22,23]. The mental distress among young adults with diabetes
was concerning, and further studies are suggested to ascertain if the interventions are also
effective for them.

Employment status and household income were essential factors in health status
among people with diabetes and hypertension. In this study, people who were employed
would perceive good or better health and less physical and mental distresses than those
unemployed. The findings were in line with a previous study indicating that employment
status influenced the perceived health status [24]. Although employed people were per-
ceived to have better health, they were less likely to practice healthy lifestyles, resulting in
an increased risk of physical health problems [10], and so workplace-based interventions
are suggested. Zhou et al. used a propensity score matching technique to examine the
effectiveness of a workplace-based hypertension management program among 12,240 peo-
ple with hypertension [25]. Participants in the intervention group showed a decreased
systolic blood pressure during follow-ups in the 2nd, 4th, 6th, 8th, and 10th years, and
the control group showed a decrease only in the 2nd and 4th years. A systematic review
of 24 studies showed that workplace-based interventions could significantly reduce body
weight [26]. On the other hand, this study found that 67.1% and 60.1% of people with
diabetes and hypertension were not working, respectively, indicating that this might be
a reason for the low household incomes. In turn, people with low household incomes
might spend more time increasing their income by working, paying less attention to their
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physical health conditions, eventually perceiving a poor health status and more physical
and mental distresses.

Since the data collection of this study was conducted during the COVID-19 pandemic,
the findings of high physical distress might support that people with diabetes and hyper-
tension were associated with poor outcomes in COVID-19 infection [27]. In turn, the high
physical distress might also indicate the outcomes of long COVID among such individ-
uals [28]. With the broad range of symptoms of long COVID, people with diabetes and
hypertension might require specific supports that are different from other populations.

4.1. Implications

Our study findings have strong implications for clinical practice, research, and policy
making. Geographic variations in perceived health and distresses highlight the need for
reviewing current practices at the state level. Although the questions asked in the BRFSS
survey to assess physical distress and mental distress are general, the findings of this study
provide insights for future studies that may utilize more specific assessments to investigate
the physical and psychological needs among people with diabetes and hypertension. On
the other hand, uneven distribution of primary care workforces between states could
hinder the health promotion for those with chronic health conditions, such as diabetes
and hypertension [29,30]. With the rapid increase in smartphone ownership [31], digital
interventions, such as webpages and mobile applications, can be integrated into current
practice to reduce both physical and mental distresses [32,33]. Also, the use of digital
interventions can reduce the influence of uneven distribution of primary care workforces
in healthcare services. However, the government should develop strategies to reduce the
difference of uneven distribution of primary care workforces between states, and increased
training and payment of locum relief may help in this regard [34].

People with diabetes and hypertension aged 45–54 years reported the most physical
distress and daily activity limitations; further studies are suggested to investigate their
needs and develop specific interventions that reduce physical distress among such individu-
als. Physical distress caused by long COVID among people with diabetes and hypertension
requires further investigation to develop appropriate interventions. On the other hand, we
found that young adults with diabetes and hypertension experienced more mental distress.
A future study is suggested to explore their source of stressors, such as newly diagnosed
health conditions and workplace−family issues, to develop appropriate interventions for
them. For example, daily diabetes management may increase mental distress among young
adults with diabetes, and so an educational program with psychological components could
reduce their mental distress and improve their glycemic control [35].

Although the unemployed rate among people with diabetes and hypertension was
lower than that of the general population in this study, an employed status could improve
their physical and mental health; therefore, the government needs to take action to reduce
the unemployment rates. Tax deduction can be considered to reinforce the companies to
provide regular health promotion activities for their employees. On the other hand, people
with low household incomes reported poorer health and more distresses, and barriers to
health care access might be a possible reason [36]. Notably, 12.6% of adults did not have
health insurance in 2021 [37], and the government can engage with non-governmental
organizations to increase health insurance coverage [38]. Employment and health insurance
coverage might reduce health expenditures caused by complications with hypertension
and diabetes [3,4].

4.2. Limitations

The variables in the secondary analysis were limited to the data set used. For example,
the majority of people with diabetes and hypertension were older adults, and statistical
adjustments to their age in regard to outcome variables were not feasible, as the age is
provided in categories in the dataset. All variables were reported by individuals via
phone call, which might lead to a reporting bias arising from recollections coming from
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memory. Data collection was conducted during the COVID-19 pandemic, which may have
influenced the respondents of this survey; however, the use of a national data set enhanced
the generalizability of our findings.

5. Conclusions

The analysis of the national data set indicated that people with chronic illness were
perceived to have poorer health statuses and more physical and mental distresses than the
general population, especially those with diabetes. Geographic variations in perceived
health and distresses were noted. More attention is suggested to be given to the people with
diabetes and hypertension living in the Southwest region. Through regression analysis,
some sociodemographic variables, such as age and education level, were identified as
significant factors influencing their perceived health and distress. In addition to physical
health conditions, several interventions were suggested to strengthen current practice,
while policy makers have important roles in addressing several influencing variables.
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Abstract: Background: The study aimed to examine the impact of stem cell treatment on quality of life
(QoL) and sexual functioning in women with androgenetic alopecia (AGA). Methods: Twenty-three
women underwent a single session of autologous cellular micrografts (ACMs). The World Health
Organization Quality of Life Brief Version (WHOQOL-BREF) and Female Sexual Function Index
(FSFI) were used before and after 6 months. Results: The AGA severity decreased by an average
of 1 point on the Ludwig scale (p = 0.004) after treatment. FSFI scores indicated sexual dysfunction
in over half of the women at baseline, but they improved significantly post-treatment for arousal
[median (IQR): 4.8 (1.5) vs. 5.10 (0.9); p = 0.035] and satisfaction [4.4 (1.4) vs. 4.8 (1.8); p = 0.025]. QoL
scores improved after treatment in psychological health (57.96 ± 19.0 vs. 69.35 ± 14.0; p = 0.031)
and environment (72.96 ± 13.4 vs. 81.09 ± 12.6; p = 0.007), but not in physical health and social
relationships. No associations were found between the WHOQOL-BREF or FSFI domains versus age
and AGA severity. Conclusions: AGA reduces QoL and impacts sexual functioning in women with
AGA. The high treatment burden arises from the chronic and progressive nature of AGA, coupled
with limited treatment effectiveness. Effective treatments for AGA, like ACM, are urgently needed to
enhance patient-reported outcomes along with clinical results.

Keywords: stem cell therapy; regenerative therapy; androgenetic alopecia; quality of life; female
sexual function

1. Introduction

Androgenetic alopecia (AGA) is a condition characterized by gradual and ongoing
hair loss with an unpredictable pattern of progression [1]. A female pattern of hair loss can
cause various psychological problems that reduce quality of life. The loss of self-confidence
and decreases in self-esteem are common reactions to hair loss, especially in women [2]. The
World Health Organization (WHO) explains that quality of life is a subjective assessment
of the perception of reality through the lens of culture and the value system observed by
its targets [3,4]. In European culture, physical appearance is highly valued, which is why
AGA is such a significant problem [5].

In several studies, alopecia has been shown to have a psychosocial impact on both men
and women, but the effects can be more severe and devastating on women [6]. Concerning
the male population, the disease affects social functioning and emotional well-being, with
pronounced detrimental effects observed among young men [7]. Camacho et al. [8] deduced
that depression in the course of AGA was more common in women than in men and was
most often described as a “minor”. Moreover, Russo et al. [9] concluded that women with
AGA are characterized by greater social anxiety and social phobia compared to men with
this disease. AGA is usually considered a benign process, mainly cosmetic, but numerous
studies confirm that AGA can be a complication and manifestation of underlying systemic
diseases, which further increases the patient’s anxiety [10]. Gonul et al. [2] examined and
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compared the quality of life in patients with AGA and alopecia areata using the Hairdex,
an instrument developed to assess the quality of life in patients with hair loss. The results
are very interesting and surprising, because, among people with AGA, hair loss had a
more adverse impact on their emotions, functioning, and symptoms, compared to those
with alopecia areata. A similar study was conducted by Jun et al. [11], who used the Hair
Specific Skindex-29 to examine quality of life in patients with AGA and alopecia areata,
identifying risk factors associated with its deterioration. Patients with AGA were more
likely to report a symptomatic decline in quality of life (p = 0.033), while patients with
alopecia areata showed significantly worse functional quality of life than AGA patients
(p = 0.013).

Hair has been a significant aspect of identity and image for decades, holding socio-
logical and psychological importance for a person’s appearance and personality [12,13].
Sexual health encompasses the physical, emotional, and mental well-being associated with
sexuality, while impaired sexual health may have a significant impact on quality of life [14].
Sexual functions are closely linked to other aspects of behavior and cannot be considered
independent phenomena. Sexuality has attracted considerable attention throughout human
civilization and exerts a significant impact on people’s quality of life [13,15]. Quality of life
and sexual health are multidimensional and share a bidirectional relationship.

AGA is a hair loss disorder mediated by dihydrotestosterone, which induces the
miniaturization of hair follicles and transforms the final hair into vellus hair [16]. The
pathogenesis of this condition also involves oxidative stress and microinflammation occur-
ring around the hair follicles [17]. In women with AGA, hair loss can manifest clinically in
a variety of ways. The two most common patterns are diffuse hair loss in the central front
and posterior regions (Ludwig type—severity is evaluated on the Ludwig scale in three
steps) or hair loss in the central part of the front scalp (Olson type), also known as front
accentuation or “Christmas tree type” patterns [18–20]. Yu et al. [21] showed that the way
people with AGA perceive their disease has a significant impact on health outcomes of
other diseases. They also found that all patients considered alopecia to be a major concern
with a considerable emotional impact. Patients reported relatively poor control over the
disorder and its treatment, as well as a limited understanding of its course.

Minoxidil (topical administration) for female and male pattern hair loss and finasteride
(oral administration) only for male pattern hair loss are the two drugs approved by the U.S.
Food and Drug Administration (FDA) for the treatment of AGA [22]. Iamsumang et al. [23]
reviewed studies involving oral and topical finasteride used in women. Although there are
few studies available, their analysis concluded that finasteride was effective and safe for the
treatment of female pattern hair loss. However, larger studies are needed to further validate
these findings. The literature reports on the efficacy and safety of numerous other therapies,
including platelet-rich plasma, dutasteride (systemic administration) (not approved by the
FDA for alopecia), hair transplants, oral minoxidil, and low-level laser therapy [22].

Recently, regenerative medicine therapies have been gaining popularity. The goal of
regenerative medicine is to restore the normal function of cells and organs by replacing
and regenerating damaged cells or organs. Stem cells, cytokines, growth factors from either
stem cells or hematopoietic tissues, and gene therapies are used for this purpose. Stem cells
possess unique abilities such as self-renewal and the ability to exhibit anti-inflammatory and
immunomodulatory effects. These characteristics make them applicable in the treatment
of alopecia [24]. For the treatment of AGA, most reports focus on adipose-derived stem
cells and hair follicle stem cells, while only a few studies are available on the use of bone
marrow stem cells and Wharton’s jelly stem cells [25].

In this study, we aimed to investigate whether the stem cell treatment of AGA affects
quality of life and sex life. Additionally, we sought to examine the correlation between
sexual functioning and the quality of life among women with AGA after treatment.
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2. Materials and Methods

2.1. Participants

This study was conducted through face-to-face surveys at the Clinic of Dermatology,
Venerology and Allergology of Wroclaw Medical University, during which, participants
completed questionnaires. Twenty-three female patients aged between 18 and 65 (mean
40 ± 12) years and diagnosed with AGA were included in the study.

Inclusion criteria were determined through clinical examination by dermatologists
and assessed using the Ludwig scale. The distribution of the patients according to Lud-
wig’s female pattern hair loss classification showed that patients were classified as follows:
Grade I—60.9%; Grade II—30.4%; and Grade III—8.8%. The primary exclusion criteria for
this study included immunosuppression, cancer, severe chronic disease, pregnancy, breast-
feeding, age under 18 years, hormonal contraception, hyperprolactinemia, hypothyroidism,
active inflammation of the scalp, coagulation disorders, lignocaine allergy, and unstable
emotional state. Patients with a positive antinuclear antibody (ANA) 3 test were also
excluded. Additionally, patients who had received oral (finasteride, dutasteride, minoxidil,
antiandrogens) or topical (minoxidil, prostaglandin analogs, corticosteroids) AGA-targeted
treatment in the past 6 months were excluded. The study did not include patients who
had used medical devices such as low-level laser therapy or undergone procedures such as
platelet-rich plasma injections or micro-needling.

The patients received a single session of autologous cellular micrografting (ACM)
obtained with the Regenera Activa® device (Human Brain Wave SRL, Turin, Italy). Before
and 6 months after the therapy, all participants completed two questionnaires: the World
Health Organization Quality of Life Brief Version (WHOQOL-BREF) and the Female Sexual
Function Index (FSFI). We used validated Polish versions of the FSFI and WHOQOL-
BREF questionnaires. Both the FSFI and WHOQOL-BREF have a 4-week recall period.
All participants provided written, informed consent prior to the enrollment and received
instructions on how to complete the study questionnaires. The study was approved by
the Bioethics Committee of Wroclaw Medical University (KB-1074/2021, approval date:
3 January 2022).

2.2. ACM Procedure

Under local anesthesia, five 2.5 mm diameter punch biopsies were collected from the
scalp skin behind the patient’s ear. The collected samples were placed in medical devices
(Class I, Rigneracons CE certified; Human Brain Wave SRL, Turin, Italy) and coated with
2 mL of sterile physiological solution. Then, the cell suspension was produced by turning
the Rigeneracons at 80 RPM for 2 min. The suspension was then diluted with an additional
2 mL of sterile physiological solution. The resulting solution was injected into the scalp
hair area using a 1 mL syringe and 30 mm needles. A volume of 0.1 mL was injected per
point, with about 1 cm intervals between the needles.

2.3. Instruments
2.3.1. World Health Organization Quality of Life Brief Version (WHOQOL-BREF)

The WHOQOL-BREF [26,27] is a self-report questionnaire that assesses quality of
life in four domains: physical health (7 elements), psychological health (6 elements),
social relationships (3 elements), and environment (8 elements). Each item is scored on a
1–5 Likert scale. After collecting filled questionnaires, the domain scores were transformed
to a scale of 0 to 100, where higher scores indicate a higher quality of life. The recall period
for this questionnaire is 4 weeks.

2.3.2. Female Sexual Function Index (FSFI)

The FSFI is a 19-element measure, composed of six different areas of female sexual
function, namely: desire (2 items), arousal (4 items), lubrication (4 items), orgasm (3 items),
satisfaction (3 items), and pain (3 items). Total FSFI scores range from 2 (lowest possible
score) to 36 (highest score) [28]. This scale is widely used as both a screening and outcome
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measurement tool for female sexual function, with a 4-week recall period [29]. The FSFI
has a clinical cutoff score of 26.55 points total, as proposed by Wiegel et al. [30]. This
score currently serves as the clinical standard for differentiating between patients with
and without sexual dysfunction. In individual domains, scores below the median were
considered indicative of dysfunction for that particular domain, i.e., for desire ≤ 3.6,
for arousal ≤ 4.8, for lubrication ≤ 5.1, for orgasm ≤ 4.4, for satisfaction ≤ 4.4, and for
pain ≤ 5.6.

2.4. Data Analysis

Variables with normal distributions were presented as mean ± standard deviation
(SD), and those without normal distribution were presented as medians with the interquar-
tile range (IQR) in parentheses. Box plots were used to illustrate the distribution of different
domains of the WHOQOL-BREF and FSFI among patients. To investigate the differences
in patients before and after treatment, paired t-tests (for WHOQOL-BREF domains) or
Wilcoxon signed rank tests (for FSFI domains) were performed depending on the distri-
bution of the variables, which was checked with the Shapiro–Wilk test. The correlation
between WHOQOL-BREF and FSFI was assessed with Spearman’s correlation coefficients.
The effect size was calculated as described by Cohen [31]. For variables that underwent
a paired t-test with Cohen’s d statistic, d = (M1 − M2)/SDpooled, where M1 and M2 are
the means of the compared groups and SDpooled is a pooled standard deviation of the two
groups (SDpooled =

√
[(SD1

2 + SD2
2)/2]. For variables that underwent Wilcoxon signed

rank tests, effect size was calculated with r, defined as r = z/
√

n, where z is a z-score and n
is a sum of the grouped sizes. All calculations were performed using SigmaPlot 14.5 (Systat,
Software Inc., San Jose, CA, USA).

3. Results

The results included data from all 23 patients with AGA. Table 1 presents the character-
istics of the study patients. Following the ACM treatment, the severity of AGA significantly
decreased by an average of 1 point on the Ludwig scale (p = 0.004). We did not detect any
association between the WHOQOL-BREF or FSFI domains and age or AGA severity.

Table 1. Age and androgenetic alopecia severity in patients.

Age N Mean (SD)

<30 years 9 28 (2)
>30 years 14 47 (10)

Androgenetic alopecia
severity

N Before N After

Ludwig score 1 7 15
Ludwig score 2 14 7
Ludwig score 3 2 1

Before treatment, 11 patients had scores below 26.55, indicating sexual dysfunction,
and this number decreased to 6 patients with sexual dysfunction after 6 months following
the ACM session. At baseline, the majority of the patients experienced sexual dysfunction
in specific domains, with 65% of patients reporting below the median for desire and arousal,
61% below the median in lubrication and pain, and 57% below the median with regard
to orgasm and satisfaction. The FSFI results are summarized in Figure 1. After ACM
treatment, patients reported significantly higher arousal with a median of 4.8 (1.5) before
and 5.10 (0.9) after treatment (p = 0.035, effect size r = −0.31, indicating medium effect), as
well as satisfaction with a median of 4.4 (1.4) before and 4.8 (1.8) after treatment (p = 0.025,
effect size r = −0.324) as measured by the FSFI. The total FSFI score, as well as the desire,
lubrication, orgasm, and pain indexes, did not differ significantly between study points.
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Figure 1. Female Sexual Satisfaction Index scores. Domains (A,B) and total score (C). * p < 0.05;
values from Wilcoxon Signed Rank test; ACM, autologous cellular micrograft procedure.

Among the WHOQOL-BREF domains (summarized in Figure 2), the AGA patients
reported the lowest quality of life in the physical health domain. The assessment with
WHOQOL-BREF showed that 6 months after the ACM procedure, the patients experienced
higher quality of life in psychological health (mean before 57.96 ± 19.0 vs. mean after
69.35 ± 14.0; p = 0.031, the effect size measured by Cohen’s d was d = 0.68, indicating a
medium effect) and environment (mean before 72.96 ± 13.4 vs. mean after 81.09 ± 12.6;
p = 0.007, Cohen’s d was 0.63). There were no significant changes in reported physical
health and social relationships.

Figure 2. WHOQOL-BREF scores. * p < 0.05 from two-tailed t test; ACM, autologous cellular
micrograft procedure.

The analysis of correlations between WHOQOL-BREF scores and FSFI results revealed
that, across all domains, overall quality of life and sexual health were moderately to
strongly positively correlated (Table 2). The strongest associations (above 0.7 Spearman’s
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rho) were found between FSFI arousal and social relationships and FSFI satisfaction and
social relationships.

Table 2. Correlations between sexual health and quality and life domains.

Physical Health
Psychological

Health
Social

Relationships
Environment

Desire 0.26 0.46 * 0.56 ** 0.28
Arousal 0.53 ** 0.48 ** 0.71 ** 0.52 **

Lubrication 0.34 * 0.55 ** 0.69 ** 0.47 **
Orgasm 0.48 ** 0.47 * 0.63 ** 0.40 *

Satisfaction 0.54 ** 0.46 * 0.76 ** 0.35 *
Pain 0.33 * 0.52 ** 0.59 ** 0.44 *

Shown are Spearman’s correlation coefficients. * p < 0.05, ** p < 0.001.

4. Discussion

Our analyses indicated that female patients with AGA had a reduced quality of life in
the physical health domain, which, however, was not dependent on ACM treatment. The
applied therapy significantly improved patients’ quality of life in the mental health and
environmental domains.

Researchers emphasize that women with AGA experience reduced quality of life, a
finding consistent with our study. Moorthy et al. [32] also employed the WHO-BREF scale
to assess quality of life, using a similar approach employed in our study. Additionally, they
used the Hairdex questionnaire, a hair- and scalp-specific measurement tool designed to
assess the specific effects of hair loss on the quality of life of patients. This questionnaire
consists of 48 items categorized into five domains: symptoms, functions, emotions, self-
confidence, and stigma. Their study included 170 patients with AGA of both sexes. The
study found that in women under 30, the physical health and mental health domains
were most impaired. Among singles, the symptom and emotion domains were affected,
while those with less education exhibited impairment in all domains except physical health.
Another study conducted by Reid et al. [33] discovered that patients often view their
hair loss as more distressing in terms of quality of life than dermatologists perceive it to
be. While physician and patient ratings of clinical severity align, the study found that
clinical severity alone does not predict the impact of the disease on a patient’s quality
of life, hence the importance of employing additional validated tools to assess quality of
life and using advanced devices to monitor disease progression. In a recent systematic
review, Aukerman and Jafferany [5] investigated the psychosocial consequences of AGA
and concluded that female patients experience severe dissatisfaction with their hair, leading
to a decline in overall body image. Furthermore, dissatisfaction with one’s body image
significantly contributes to reduced desire and arousal [34]. In the present study, desire
was the most affected area of sexual function at baseline, and it did not improve after
therapy. However, we observed significant improvements in the domains of arousal and
satisfaction, suggesting that ACM treatment has a positive effect on the sexual health of
female AGA patients. These two FSFI domains exhibited the strongest association with the
social relationships domain of WHOQOL-BREF. The latter did show some improvement
after ACM treatment, although it was not statistically significant. Van der Donk et al. [35],
based on their study on a group of 58 women, concluded that women with AGA often
feel less attractive. Positive perceptions of one’s attractiveness are associated with higher
sexual satisfaction, higher sexual frequency, and more sexual partners [36]. Improving AGA
through treatment and enhancing patients’ appearance can boost their self-esteem, thereby
influencing their sex lives. Our analysis of the associations between sexual health scores
and quality of life indices also suggests that improvements in physical, and psychological
health, as well as social relationships and environmental factors, are all linked with better
sexual function. Biondo et al. [37], similarly to Reid et al. [33], hypothesized that women
with AGA often rate their condition as more severe than their physicians do. However,
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their study, which examined disparities in perceptions of hair loss severity between patients
and clinicians, revealed that women seeking treatment for AGA often underestimate the
severity of their disease. Therefore, the findings of Biondo et al. suggest that it can
be worthwhile to raise awareness among patients about alopecia and initiate effective
treatment, as untreated AGA can progress and negatively affect both quality of life and
sexual function. Tas et al. [38] used the ASEX scale, a tool designed to assess the sexual
functioning of patients with AGA according to the severity of the disease. This scale
assesses five domains: drive, arousal, penile erection/vaginal lubrication, ability to reach
orgasm, and orgasmic satisfaction. Their analysis showed that the likelihood of patients
developing psychosexual disorders increases with disease progression. Consequently,
patients with AGA, especially those in advanced stages, should be referred to psychological
or sexology counseling. While mental status becomes improved, the pain domain of the
FSFI does not change in response to AGA treatment. Dyspareunia, defined as pain during
sexual intercourse, has a complex etiology [39]. Leeners et al. [40] showed that dyspareunia
often occurs alongside other psychiatric disorders, with depression being the most common.
Depression is an illness frequently associated with AGA, implying a possible overlap of
these conditions within our study group.

The availability of studies examining the effect of a specific therapeutic method in
relation to the quality of life in women with AGA is limited. While most studies have
focused on quality of life in the AGA population, it seems interesting to explore the impact
of specific treatments on both quality of life and sexual functioning. Due to limited FDA-
approved treatments, experimental and off-label treatments are commonly explored for
this condition.

Pharmacotherapy is often used for treating AGA in women; however, many of the
agents have not been approved by the FDA for this specific indication. Zhuang et al. [41]
conducted a study involving 31 patients diagnosed with AGA to assess the impact on
quality of life and clinical improvement after 12 months of using 2% topical minoxidil. They
used the Visual Analog Scale (VAS) and the Dermatologic Quality of Life Index (DLQI).
The results indicated that hair loss is significantly associated with a reduced quality of life,
and the use of topical minoxidil was observed to improve this condition. In another study,
Yamazaki et al. [42] investigated how 1 mg of oral finasteride taken for 6 months affected
the quality of life of 27 men with AGA aged between 19 and 76 years. They used WHOQOL-
BREF, the DLQI, the State–Trait Anxiety Inventory (STAI), and VAS scales. The comparison
of WHOQOL-BREF scores before and after the administration of 1 mg of finasteride
showed an overall improvement in the quality of life in the study group, although the
improvement in individual domains was not statistically significant. It is worth noting that
while finasteride treatment is well established in men, only a small number of studies focus
on the use of 5 α-reductase inhibitors in female pattern hair loss, which is considered as an
off-label treatment. Seale et al. [43] emphasized the potential side effects that 5 α-reductase
inhibitors may cause in women when used as an oral treatment for female pattern hair loss
and frontal fibrosing alopecia. However, the frequency of sexual function impairment after
the administration of dutasteride or finasteride in the identified studies varied. Two studies
reported that the daily administration of 5 mg of finasteride contributed to treatment
discontinuation due to decreased libido. The occurrence of post-finasteride syndrome in
women was not determined in that review. However, post-finasteride syndrome, which
includes, among other adverse side effects, sexual dysfunction secondary to 5 α-reductase
inhibitors, is well described among male patients and includes the loss of libido and
erectile dysfunction [44]. Although finasteride is not yet FDA-approved for female patients,
its potential as an alternative treatment is being considered [23]. To date, the limited
data available seem to indicate very few side effects of 5 α-reductase inhibitors on sexual
function in women [43]. To our knowledge, there are no published studies evaluating
the effect of AGA treatment on women’s sexual functioning, and the available data on
the association of AGA and impaired sexual function are contradictory. Sancak et al. [14]
evaluated the correlations between female sexual dysfunction and AGA in premenopausal
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women, finding that the presence of AGA significantly impaired their sexual function.
Conversely, Eyada et al. [45] found no correlation between the incidence of sexual function
impairment and AGA.

Topical preparations for AGA are characterized by a lower frequency of side effects,
but their high treatment burden limits patient adherence and, consequently, effectiveness. In
a study by Zac and da Costa [46], quality of life, treatment satisfaction, and dermatoscopic
criteria were evaluated among female patients with AGA undergoing treatment with
topical 5% minoxidil. The study concluded that treatment with 5% minoxidil had positive
psychological benefits. Interestingly, patient satisfaction and quality of life were not found
to be related to age, alopecia severity, or hair shaft reduction per follicle unit. Another
study conducted by Moorthy et al. [32] on 170 women with AGA showed that female
AGA was associated with significantly reduced quality of life, particularly among young,
less educated, and single women. This suggests that the potential benefits of treatment
could be age-dependent. In our analysis, we considered the association between age
and found no correlation between improvements in quality of life after treatment with
hair follicle stem cells and the age of the patients. Vastarella et al. [47] retrospectively
studied the effect of oral minoxidil at a dose of 0.5 mg to 2 mg daily in women diagnosed
with AGA. The study group consisted of 12 women with AGA (Ludwig scale I-3-III)
with a mean age of 36.7 ± 18.8 years. The Women with Androgenetic Alopecia Quality of
Life Questionnaire (WAA-QoL) was used to assess quality of life, showing a statistically
significant improvement after 24 weeks compared to baseline. The median WAA-QoL score
was 70.33 at baseline and decreased to 25.58 at 24 weeks (p < 0.01).

There are only a few studies that have investigated quality of life among women with
AGA treated with platelet-rich plasma. Meyers et al. [48] conducted a study examining the
effect of platelet-rich plasma treatments on the quality of life of 92 female and male patients
with pattern hair loss. Using the Hairdex 48 scale, they found that this type of treatment
is effective in improving the overall quality of life. The study also revealed a decrease in
the domains of symptoms, emotions, and functioning, with improvements demonstrated
in the domains of stigma and self-confidence. A study conducted by Bruce et al. [49]
was a randomized, controlled pilot trial investigating the efficacy of platelet-rich plasma
in comparison to topical minoxidil foam for the treatment of AGA among women. The
secondary outcome of this study included the measurement of quality of life using a 16-item
questionnaire administered at baseline and after the 12-week treatment period. Notably, no
improvements were observed after minoxidil treatment, whereas the platelet-rich plasma
group demonstrated significant improvement in aspects such as self-consciousness about
people looking at their hair, feelings of jealousy, ability to socialize with people, and
satisfaction with overall hair appearance.

Hair transplants involve the surgical transplantation of hair follicles from a donor area,
typically the back or sides of the scalp, to areas with hair loss. This procedure is invasive
and expensive but effective, providing natural-looking results. Nilforoushzadeh et al. [50]
conducted a survey involving 35 men to assess quality of life and self-esteem before and
after hair transplant surgery. They used the Rosenberg Self-Esteem Scale (RSES) and the
DLQI and demonstrated a statistically significant difference in self-esteem and quality of
life before and after the restoration surgery. Additionally, the study revealed a statistically
significant relationship between educational achievement and quality of life. This study
suggests that as self-esteem improves, patients’ quality of life also improves, emphasizing
the close connection between self-esteem and a satisfying physical appearance. Xiao
et al. [51] investigated health utility measures among patients with AGA after a hair
transplant. They compared 31 patients with alopecia with 237 otherwise healthy people.
After the hair transplant, the improvement in time trade-off—a technique used to measure
the experienced quality of life for economic analyses—was significantly greater for patients
with AGA (+0.08 ± 0.12 vs. +0.02 ± 0.09; p = 0.0070) and significantly more often exceeded
the minimal clinically important difference (45.2% vs. 16.9%; p = 0.0006).
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A limitation of our study is undoubtedly the small sample size and the lack of a
placebo group. A major challenge is to find women with AGA who are willing to abstain
from other types of treatment for 6 months. In the future, we aim to investigate how stem
cell therapy affects quality of life and sexual functioning in men affected by the disease. It
also seems interesting to compare this therapy with others, especially with FDA-approved
drugs, in terms of their impact on quality of life. Another important limitation of our
study is that the quality of life of our female patients may be affected by factors other
than AGA, which were not controlled for. We lacked sufficient information to account
for factors that could influence quality of life, such as socialized frequency and marital
status. Certainly, collaboration with psychiatrists and psychotherapists, who would be
able to professionally assess the mental state of the patients, could have ruled out other
potential causes of lowered mood or dissatisfaction with sexual life. Another limitation
of our work is the inability to interpret the interesting and surprising result of improved
quality of life in the environmental domain. Unfortunately, due to the lack of information
about the demographics of the patients, we were not able to interpret its reliably. This area
requires further research.

5. Conclusions

Dermatologists need to recognize the tremendous impact that AGA has on the quality
of life and sexual functioning of women affected by the condition. The assessment of
quality of life and sexual functioning in women with AGA is increasingly important for
assessing the effects of the disease on patients and the required treatment. The chronic and
progressive nature of AGA, coupled with limited treatment effectiveness, contributes to
substantial suffering for those affected. Therefore, there is a pressing need for novel and
effective treatments for AGA. Highlighting the potential advantages of a multidisciplinary
approach that includes dermatologists, endocrinologists, and psychologists, this study
offers optimism regarding the ability of new stem cell treatments to diminish the severity of
AGA. This, in turn, holds the promise of enhancing the overall quality of life for individuals
affected by the condition.
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Abstract: We aimed to explore the link between social support and various patient-reported out-
come measures (PROMs) in primary care patients with COPD. This was a cross-sectional study
with 168 patients with COPD from six primary care centers in Crete, Greece. We collected data on
sociodemographic characteristics, medical history, disease-specific quality of life, the COPD Assess-
ment Test (CAT), fatigue, the Fatigue Severity Scale (FSS), phycological parameters, Patient Health
Questionnaire-9, General Anxiety Disorder-7, sleep complaints, the Pittsburg Sleep Quality Index, the
Athens Insomnia scale (AIS), and the Epworth Sleepiness Scale. Social support was measured using
the Multidimensional Scale of Perceived Social Support (MSPSS). Out of 168 patients with COPD, 114
(68.9%) exhibited low levels of social support. Low social support (MSPSS total ≤ 5) was positively
associated with COPD symptoms (CAT score ≥ 10) (OR = 3.97, 95%CI:1.86–8.44; p < 0.01), fatigue
(FSS ≥ 36) (OR = 2.74, 95%CI:1.31–5.74; p = 0.01), and insomnia symptoms (AIS ≥ 6) (OR = 5.17
95%CI:2.23–12.01; p < 0.01), while the association with depressive symptoms (PHQ-9 ≥ 10) was
marginally significant (OR = 3.1, 95%CI:0.93–10.36; p = 0.07). Our results suggest that lower levels of
social support are positively associated with PROMs in patients with COPD. Therefore, our findings
show an additional way to improve the overall health of patients with COPD in primary care by
putting social support at the epicenter of actions.

Keywords: social support; PROMs; COPD; primary care

1. Introduction

Chronic obstructive pulmonary disease (COPD) is a highly prevalent and progressive
respiratory disease, resulting in substantial morbidity and mortality [1–3]. The worldwide
prevalence of COPD is approximately 10.3%, but this number may increase as smoking
becomes more common in low- and middle-income countries and as the population ages
in high-income countries [4]. In Greece, it has been approximated that around 8.4–10.6%
of the Greek population is affected by COPD, with a particularly pronounced impact on
the elderly and those residing in rural regions [5,6]. This is important, since COPD is
characterized by severe symptoms such as coughing, breathlessness, increased sputum
production, and reduced physical activity [7,8]. Additionally, symptoms such as persistent
fatigue, unintentional weight loss, and disrupted sleep patterns, including insomnia, can
further exacerbate their emotional well-being [9–11].

Sleep disturbances are a relatively common symptom of COPD that can have detri-
mental effects on the quality of life of the patients [12]. For example, chronic insomnia is
frequently reported, with up to half of the patients indicating difficulties in initiating sleep,
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maintaining sleep, or achieving restorative sleep [13]. The significant impact of these sleep
disturbances further increases the already heightened risk of anxiety and depression, dou-
bling the likelihood of experiencing them [14]. In addition, the combination of depression
and sleep disturbances in patients with COPD leads to a five-fold increase in the likelihood
of hospitalization [14]. All these symptoms significantly affect the emotional well-being
of patients and elicit feelings of anxiety and depression that ultimately lead to a sense of
social isolation [11]. Despite the aforementioned, an assessment of sleep disturbances is
not a standard practice in patients with COPD [14].

Healthcare professionals assess the symptoms of patients with COPD by utilizing
patient-reported outcome measures (PROMs) during clinical practice [15–19]. These stan-
dardized questionnaires provide valuable insights into patients’ perceptions of their health
and disease [20]. Furthermore, by utilizing PROMs, healthcare professionals can gain
a better understanding of a patient’s health status and where to intervene when neces-
sary [18]. This understanding allows healthcare professionals to address the multiple
aspects of COPD, such as physical, emotional, and social, and thus deliver better quality
care to their patients. However, despite the fact that PROMs are highly valuable, they do
not fully capture the important aspects of COPD, such as social support [21], which seems
to be positively associated with mental health, quality of life, and self-efficacy in these
patients [17].

The concept of social support refers to the expectation that one’s social network
is readily available to offer both emotional and practical assistance when needed [22].
Additionally, it involves providing emotional, informational, and practical assistance to
individuals through social networks, including family, friends, peers, healthcare profes-
sionals, and community organizations [23]. The available evidence indicates that social
support has the potential to enhance stress management and self-esteem, foster medication
adherence [22,24], and affect and improve the efficacy of therapeutic interventions [25],
quality of life [26], and the well-being of patients with COPD [27]. Furthermore, social
support seems to improve the patients’ physical health, alleviate symptoms of depression
and anxiety, and reduce hospitalization and mortality rates [28,29]. This could mean that
social support has the potential to influence PROMs, given its association with all these
aspects and symptoms of COPD, including the sleep disturbances [21,30,31]. Considering
the potential influence of adequate social support on patients with COPD [32], it is logical
to assume that higher levels of perceived social support could positively impact a range
of PROMs for these patients [32]. Nevertheless, there is a lack of comprehensive studies
in the literature that sufficiently explore the association between perceived social support
and self-reported health in patients with COPD using PROMs, particularly in primary care
settings [33]. Therefore, our study aimed to explore the link between social support and
various PROMs among patients with COPD in primary care settings.

2. Materials and Methods

2.1. Design and Sample

The present cross-sectional study invited patients with COPD from six primary care
centers in Crete, Greece. To be eligible for inclusion, patients were required to meet
the following criteria: (a) be 40 years of age or older and have a physician-diagnosed
COPD confirmed with spirometry, (b) have an educational background beyond elementary
school, and (c) provide written informed consent. We excluded patients who had severe
neurological or mental disorders, were pregnant, experienced a recent exacerbation of
COPD, demonstrated limited comprehension of the Greek language, or did not wish
to participate.

2.2. Procedure

During their visit, patients with COPD were provided with information regarding the
objectives of the study. Following their agreement to participate, they proceeded to submit
written consent and anonymously completed the questionnaires. To mitigate the influence
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of social desirability bias, the participants were instructed to deposit their study materials
in an opaque container that was placed outside the office.

The study adhered to the guidelines specified in the Declaration of Helsinki and
received approval from the University of Crete Research Ethics Committee (REC-UOC)
(Protocol Number: 183/13.12.2022).

2.3. Data Collection

A comprehensive evaluation of the participants was conducted, which assessed vari-
ous demographic parameters, such as age, gender, BMI, exercise habits, tobacco and alcohol
use, educational status, and comorbidities. COPD-specific quality of life was assessed
using the COPD Assessment Test (CAT). The assessment of fatigue involved the use of the
Fatigue Severity Scale, while psychological factors were measured using the Patient Health
Questionnaire-9 and General Anxiety Disorder-7 questionnaire. Subjective sleep quality
and sleep-related complaints were evaluated using the Pittsburgh Sleep Quality Index, the
Athens Insomnia Scale, and the Epworth Sleepiness Scale. The multidimensional scale
of perceived social support was used to quantify social support. The evaluation for each
participant lasted approximately 20–30 min.

2.4. Study Tools and Outcomes
2.4.1. Multidimensional Scale of Perceived Social Support (MSPSS)

The MSPSS is a widely used tool designed to assess an individual’s perception of the
availability of social support [34]. This scale measures the extent of support received from
three specific sources: family, friends, and a significant other. It is comprised of twelve
items and three subscales. The total mean scores range from 1 to 7. Higher scores indicate a
higher level of perceived social support. The present study employed the total mean score
and a cutoff point of 5 or below to determine the presence of low social support [35]. The
MSPSS exhibits a high level of internal consistency reliability, as indicated by a Cronbach’s
alpha of 0.85–0.91 [36]. The questionnaire has been translated and culturally adapted into
Greek [37], and our study has achieved excellent internal consistency with a Cronbach’s
alpha of 0.96.

2.4.2. COPD Assessment Test (CAT) Questionnaire

The CAT is a simple-to-complete questionnaire that assesses the self-reported impact
of COPD on health status. The CAT consists of eight items (cough, phlegm, chest tightness,
breathlessness, limited activities, confidence in leaving home, sleeplessness, and energy),
that the patient rates on a scale of 0 to 5 [16]. The score ranges from 0 to 40, with higher
values indicating poorer health status. A cutoff point of 10 or above is used to determine
the presence of poor health status. It has been also validated in Greek [38] and exhibited a
Cronbach’s alpha of 0.78 in our study population.

2.4.3. Patient Health Questionnaire (PHQ-9)

PHQ-9 is a self-report questionnaire that consists of nine items. These items reflect the
criteria used in diagnosing depressive disorder according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM) 4th edition (DSM-IV) [39] but are theoretically in line
with the 5th version of the DSM (DSM-5) [40]. The PHQ-9 has a score range of 0 to 27,
with higher scores indicating more severe depressive symptoms. The cutoffs of 5, 10, 15,
and 20 correspond to mild, moderate, moderately severe, and severe depressive disorders,
respectively. The present study employed a cutoff point of 10 or above to determine the
presence of depressive symptoms. The initial validation study of the PHQ-9 showed high
reliability in a large sample of primary care patients, with a Cronbach’s alpha coefficient
of 0.89 [39]. Subsequent studies in various populations have demonstrated an adequate
internal consistency (α = 0.70–0.93) [41–46]. It has also been validated in Greek [47] and
exhibited a Cronbach’s alpha of 0.86 in our study population.
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2.4.4. General Anxiety Disorder (GAD-7)

The GAD-7 is a validated instrument that evaluates seven symptoms related to gen-
eralized anxiety disorder, as described in the DSM-IV [48]. The total score ranges from
0 to 21, with higher values indicating greater disturbance. Scores of 5, 10, 15, or higher
represent mild, moderate, or severe impairment, respectively. In our study, we considered
a threshold above 10 to be a marker for the presence of GAD, indicating the existence of
anxiety symptoms at moderate and severe levels. The GAD-7 has been found to have
good-to-excellent reliability in different populations, with Cronbach’s α values ranging
from 0.8 to 0.97 [49–55]. The Greek version of the GAD-7 [56] was employed in the current
study and yielded a Cronbach’s alpha of 0.93.

2.4.5. Pittsburgh Sleep Quality Index (PSQI)

The PSQI is a widely recognized questionnaire for its ability to distinguish between
poor and good sleep quality. The PSQI is a nineteen-item self-rated questionnaire used to
evaluate subjective sleep quality and quantity, sleep habits associated with quality, and
the occurrence of sleep disturbances among adults within a one-month interval [57]. The
score range is 0 to 21. The higher the score, the more pronounced the adverse effects on the
sleep quality. A global score of ≥6 indicates poor sleep quality. Additionally, it has been
translated and validated in Greek and used for assessing sleep quality in a Greek sample [58,
59]. Previous studies have demonstrated satisfactory levels of internal consistency, with
Cronbach’s alphas ranging from 0.70 to 0.83 [59–63]. Our study population achieved an
acceptable [64] Cronbach’s alpha of 0.67.

2.4.6. Athens Insomnia Scale (AIS)

The AIS is a Greek questionnaire and was designed as a standardized assessment
tool to measure the level of sleep difficulty, following the guidelines of the International
Classification of Diseases-10 edition (ICD-10). It is a self-assessment psychometric tool
comprising eight items. The total score ranges from 0 to 24, and a score equal to or greater
than 6 indicates the likelihood of insomnia [65]. In both clinical and community samples,
the AIS exhibited exceptional internal consistency, with Cronbach’s alphas ranging from
0.81 to 0.86, thereby confirming its efficacy in measuring insomnia symptoms [66]. For our
population, Cronbach’s alpha was 0.85.

2.4.7. Epworth Sleepiness Scale (ESS)

The ESS is presently the most extensively employed subjective assessment tool for
measuring daytime sleepiness in clinical settings [67]. The scale ranges from 0 to 24, and
anything below 10 is considered to be within the normal range. The Cronbach’s alpha
values of previously published studies on ESS were analyzed using reliability generalization
meta-analysis, and the cumulative Cronbach’s α ranged from 0.80 to 0.83, indicating a high
level of reliability. In our study, the Greek version of the ESS was utilized [68], yielding a
Cronbach’s α of 0.75 for this particular population.

2.4.8. Fatigue Severity Scale (FSS)

The FSS is used by providing individuals with nine statements concerning the severity,
frequency, and impact of fatigue on daily life (physical functioning, exercise and work, and
family or social life) and asking them to rate their agreement. The FSS score is obtained
by finding the average of the scores given to each item, with higher scores reflecting
more severe fatigue. Scores < 36 were considered normal. A score that surpasses the
specified threshold (≥36) indicates a substantial detrimental impact of fatigue on daily life
activities (maximum score of 63) [69]. The FSS has been translated and culturally adapted
to Greek [70]. Furthermore, the FSS has been validated in various populations, and the
findings suggest that it has satisfactory concurrent validity and internal consistency, with
Cronbach’s alphas ranging from 0.89 to 0.96. The Cronbach’s alpha for our population
was 0.99.
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2.5. Statistical Analysis

Participants who had completed the MSPSS questionnaire (N = 168) were included
in our analysis. For all continuous variables with a normal distribution, the results are
reported as the mean ± standard deviation (SD), whereas for variables without a nor-
mal distribution, the median (25–75th percentile) is presented. Categorical variables are
presented in terms of the absolute numerical value and the corresponding percentage.
To conduct comparisons between groups, we utilized a two-tailed t-test for independent
samples (when data followed a normal distribution) or a Mann–Whitney U-test (when data
did not follow a normal distribution) for continuous variables. Furthermore, the Chi-square
test was employed for categorical variables. Continuous scales were correlated using the
Pearson’s correlation coefficient.

In order to assess the associations between the MSPSS and the studied PROMs, we
employed linear regression for the continuous MSPSS scales and logistic regression for
the dichotomized MSPSS scales. Each PROM was then fitted into a separate model. In
each model, we also included factors that were associated (p < 0.05) with both the MSPSS
and PROMs. Thus, all models were adjusted for age, gender, marital status, and level
of education. We further adjusted for obesity and the presence of any other chronic
diseases in a sensitivity analysis. Multicollinearity among the predictors was assessed
using collinearity statistics to ensure that the collinearity between the predictor variables
was within the acceptable range, as indicated by the tolerance value variance inflation
factor (VIF < 3 for each model). The results were deemed significant if the p-values were
less than 0.05. Data were analyzed using the Stata software (version 13).

3. Results

3.1. Patient Characteristics

A total of 191 patients with COPD were initially invited to participate in the study;
however, 170 patients (89%) agreed to participate. Moreover, the study questionnaires were
completed by 168 patients, yielding an effective response rate of 88%. The average age of
the patients included in the study was 68 years (range 41–90 years). Among the participants,
68% were male, 41% were obese (BMI ≥ 30 kg/m2), and 40% were married. A significant
portion of the participants exhibited a low level of education (48%), a slightly smaller
percentage had a middle education (35%), and only 17% had a high level of education. In
terms of smoking habits, 46% of the participants were actively smoking during the survey,
whereas 44% had quit smoking. At least one chronic disease was present in 89% of the
patients. The sociodemographic characteristics and health status of the 168 participants are
provided in Table 1.

Table 1. Demographic characteristics of the participants (n = 168) according to social support status.

Characteristics Overall
High Support

MSPPS > 5
Low Support
MSPPS ≤ 5

p-Value

N = 168
(100%)

N = 54
(32.1%)

N = 114
(68.9%)

Age (years) 68.4 ± 9.0 66.3 ± 8.1 69.4 ± 9.3 0.040
Age group 40–50 years 8 (4.8) 3 (5.6) 5 (4.4)

0.175Age group 51–64 years 53 (31.5) 22 (40.7) 31 (27.2)
Age group ≥ 65 years 107 (63.7) 29 (53.7) 78 (68.4)
Gender
Male 114 (67.9) 39 (72.2) 75 (65.8)

0.404Female 54 (32.1) 15 (27.8) 39 (34.2)
BMI 29.8 ±6.1 29.6 ±4.9 29.8 ±6.7 0.841
BMI ≥ 30 69 (41.1) 20 (37.0) 49 (43.0) 0.464
Have a spouse
Yes 40 (23.8) 8 (14.8) 32 (28.1)

0.060No 128 (76.2) 46 (85.2) 82 (71.9)
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Table 1. Cont.

Characteristics Overall
High Support

MSPPS > 5
Low Support
MSPPS ≤ 5

p-Value

N = 168
(100%)

N = 54
(32.1%)

N = 114
(68.9%)

Smoking
Active 76 (45.5) 21 (38.9) 55 (48.7)

0.395Former 74 (44.3) 28 (51.9) 46 (40.7)
Never 17 (10.2) 5 (9.3) 12 (10.6)
Pack Years 65.1 ±37.2 60.7 ±39.4 67.3 ±36.1 0.309
Alcohol (units/week) 0.0 (0.0, 7.0) 2.0 (0.0, 10.0) 0.0 (0.0, 7.0) 0.137
Physical Exercise (min/week) 0.0 (0.0, 210.0) 0.0 (0.0, 210.0) 0.0 (0.0, 200.0) 0.276
Education level
Primary level 78 (47.9) 22 (41.5) 56 (50.9)

0.009Secondary level 57 (35.0) 15 (28.3) 42 (38.2)
Higher level 28 (17.2) 16 (30.2) 12 (10.9)
Comorbidities
Asthma 29 (17.3) 20 (17.5) 9 (16.7) 0.888
Arterial Hypertension 89 (53.0) 25 (46.3) 64 (56.1) 0.233
CVD 54 (32.1) 21 (38.9) 33 (28.9) 0.198
Diabetes type 2 49 (29.2) 18 (33.3) 31 (27.2) 0.413
Hyperlipidemia 59 (51.8) 33 (61.1) 92 (54.8) 0.255
Obstructive Sleep Apnea 24 (14.3) 10 (18.5) 14 (12.3) 0.281
Osteoporosis 21 (12.5) 2 (3.7) 19 (16.7) 0.018
Cancer 21 (12.5) 7 (13.0) 14 (12.3) 0.901
Depression 22 (13.1) 6 (11.1) 16 (14.0) 0.600
Anxiety Disorder 8 (4.8) 1 (1.9) 7 (6.1) 0.223

Comorbidities ≥ 1 149 (88.7) 48 (88.9) 101 (88.6) 0.955

Data are presented as N (%) for categorical variables and mean values ± SD or median (25th–75th percentile) for
continuous variables; BMI: Body Mass Index; CVD: cardiovascular diseases.

Table 2 displays the distribution of patients into the GOLD groups based on the CAT
categorization. The majority of participants (52.4%) were classified in the GOLD group B,
whereas group E accounted for less than 17%, according to the GOLD 2023 classification.
In the 12-month period prior to the study, the majority (85%) of patients did not suffer from
COPD exacerbations or had just one, whereas 14.9% experienced two or more exacerbations
and 4.8% required hospitalization. The mMRC scores are also presented in Table 2.

Regarding social support, the mean (SD) values of the MSPSS are presented in Table 3.
The highest score was observed in the domain of family support, followed closely by the
“significant other” domain. The three subscales are highly correlated to each other and to
the total social support scale. The highest correlation was observed between the “significant
other” subscale and the “family” subscale (rho = 0.887, p < 0.001) and the lowest between
the “family” and the “friends” subscale (rho = 0.685, p < 0.001). Also, the correlations
with the total scale were strong and highly significant, ranging from 0.898 for the “friends”
subscale to 0.921 for the “significant other subscale” (all p-values < 0.001). The “significant
other” and the “family” subscales accounted for 86% of the variance in the total social
support scale, and this percentage for the “friends” subscale was 80%.

87



Healthcare 2024, 12, 544

Table 2. Patient disease characteristics (n = 168).

Characteristics Overall
High Support

MSPPS > 5
Low Support
MSPPS ≤ 5

p-Value

N = 168
(100%)

N = 54
(32.1%)

N = 114
(68.9%)

CAT score 12.1 ±5.7 9.2 ±5.1 13.4 ±5.4 <0.001
CAT score ≥ 10 112 (66.7) 24 (44.4) 88 (77.2) <0.001
mMRC * 0.001
0 28 (16.8) 18 (15.8) 10 (18.9)
1 101 (60.5) 61 (53.5) 40 (75.5)
2 37 (22.2) 34 (29.8) 3 (5.7)
3 1 (0.6) 1 (0.9) 0 (0.0)
Exacerbations in the past year, n(%)
≤1 143 (85.1) 49 (90.7) 94 (82.5) 0.159
≥2 25 (14.9) 5 (9.3) 20 (17.5)
≥1 hospitalization 8 (4.8) 2 (3.7) 6 (5.3) 0.658
GOLD groups (n%)
A 52 (31) 27 (50) 25 (21.9)
B 88 (52.4) 22 (40.7) 66 (57.9) <0.001
E 28 (16.7) 5 (9.3) 23 (20.2)

Data are presented as mean values ± SD or median (25th–75th percentile), unless otherwise indicated; CAT:
COPD Assessment Test; GOLD: Global Initiative for Chronic Obstructive Lung Disease (GOLD 2023).* None of
the patients had an mMRC score of 4.

Table 3. Descriptive statistics of the MSPSS questionnaire.

Mean ± SD
High Support

MSPPS > 5
N = 54 (32.1%)

Low Support
MSPPS ≤ 5

N = 114 (68.9%)

Min–
Max

25th–75th
Percentile

MSPSS “significant other” 4.6 (0.9) 76 (45.2) 92 (54.8) 1–7 4.3–5
MSPSS “family” 4.7 (0.9) 95 (56.5) 73 (43.5) 1–7 4.3–5
MSPSS “friends” 4.0 (1.3) 59 (35.1) 109 (64.9) 1–7 3–5

MSPSS total 4.4 (1.0) 54 (32.1) 114 (67.9) 1–7 3.8–5

3.2. Differences in Clinical Characteristics of Patients with COPD with High and Low Social Support

The application of an MPSS ≤ 5 cutoff to define low social support led to the iden-
tification of 32.1% of patients with high social support and 68.9% of patients with low
social support. The clinical variables of the two groups are summarized in Tables 1 and 2.
No significant differences were found in the anthropometrics and comorbidities between
the groups. However, patients with lower social support had lower educational levels,
were slightly older, and had worse COPD health status based on the CAT score and
GOLD classification.

3.3. Correlation of Social Support with PROMs

With regard to PROMs, it is important to highlight that a substantial proportion
of patients displayed elevated levels of fatigue and nighttime symptoms, as assessed
using the AIS and PSQI. Furthermore, patients lacking social support exhibited the most
severe functional impairments, with statistical significance observed across nearly all the
questionnaires (Table 4). It is evident that individuals who lacked adequate social support
experienced heightened levels of fatigue, depression, anxiety, symptoms of insomnia, and
a poorer quality of sleep compared to those with high support. The ESS score did not differ
between the groups. However, the mean ESS score for the entire sample was relatively low,
and most of the patients who reported an ESS score > 10 were in the low social support
group. Nevertheless, these differences were not statistically significant.
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Table 4. Questionnaire (PROMs) scores of the 168 patients according to their social support status.

Symptoms Overall
High Support

MSPPS > 5
Low Support
MSPPS ≤ 5

p-Value

N = 168
(100%)

N = 54
(32.1%)

N = 114
(68.9%)

Daytime symptoms
Fatigue
FSS 39.5 (27.0, 48.0) 32.0 (18.0, 43.0) 45.0 (27.0, 54.0) <0.001
FSS ≥ 36 107 (64.5) 26 (49.1) 81 (71.7) 0.005
Daytime sleepiness
ESS 3.0 (3.0, 9.0) 3.0 (1.5, 8.0) 3.0 (3.0, 9.0) 0.081
ESS ≥ 11 26 (15.8) 7 (13.5) 19 (16.8) 0.583
Depressive symptoms
PHQ-9 4.0 (2.5, 8.0) 3.0 (1.0, 5.0) 5.0 (3.0, 8.0) <0.001
PHQ-9 ≥ 10 26 (15.5) 4 (7.4) 22 (19.3) 0.047
Anxiety symptoms
GAD-7 7.0 (3.3, 8.0) 5.0 (3.0, 7.0) 7.0 (4.0, 9.0) 0.005
GAD-7 ≥ 10 29 (17.3) 5 (9.3) 24 (21.1) 0.059
Nighttime symptoms
PSQI 7.2 (2.9) 6.1 (2.8) 7.6 (2.8) 0.017
PSQI > 5 80 (69.0) 15 (51.7) 65 (74.7) 0.020
Insomnia symptoms
Athens Insomnia Scale Score 8.2 (4.1) 6.2 (4.3) 9.2 (3.6) <0.001
Athens Insomnia Scale Score ≥ 6 123 (75.5) 29 (54.7) 94 (85.5) <0.001

After adjusting for age, gender, marital status, and level of education, it was observed
that not only the total score of the MPSSP but also its individual domains displayed an
inverse relationship with the CAT, FSS, PHQ-9, GAD-7, and AIS scores (Table 5). Moreover,
the presence of low social support was still found to be independently associated with
COPD symptoms (CAT score ≥ 10) (OR = 3.97, 95% CI 1.86–8.44; p < 0.01), fatigue (FSS ≥ 36)
(OR = 2.74, 95% CI 1.31–5.74; p = 0.01), and insomnia symptoms (AIS ≥ 6) (OR = 5.17 (2.23,
12.01, 95% CI 2.23–12.01; p < 0.01) (Table 6). The association between low social support and
the presence of depressive symptoms was close to being statistically significant (OR = 3.1,
95% CI 0.93–10.36; p = 0.07), possibly due to the low number of patients with a PHQ-9 score
≥10. The same principle applies to the correlation between symptoms of anxiety and a lack
of social support (OR = 2.57, 95% CI 0.82–8.12; p = 0.11). Further adjustments for obesity
and the presence of any other chronic disease resulted in similar results (Tables S1 and S2).

89



Healthcare 2024, 12, 544

T
a

b
le

5
.

A
dj

us
te

d
as

so
ci

at
io

ns
be

tw
ee

n
pe

rc
ei

ve
d

so
ci

al
su

pp
or

t(
co

nt
in

uo
us

sc
al

es
)a

nd
PR

O
M

s,
es

ti
m

at
ed

by
lin

ea
r

re
gr

es
si

on
m

od
el

s.

S
y

m
p

to
m

s
N a

M
S

P
S

S
“

S
ig

n
ifi

ca
n

t
O

th
e

r”
(R

a
n

g
e

1
–

7
)

M
S

P
S

S
“

F
a

m
il

y
”

(R
a

n
g

e
1

–
7

)
M

S
P

S
S

“
F

ri
e

n
d

s”
(R

a
n

g
e

1
–

7
)

M
S

P
S

S
T

o
ta

l
(R

a
n

g
e

1
–

7
)

B
e

ta
(9

5
%

C
I)

p-
V

a
lu

e
B

e
ta

(9
5

%
C

I)
p-

V
a

lu
e

B
e

ta
(9

5
%

C
I)

p-
V

a
lu

e
B

e
ta

(9
5

%
C

I)
p-

V
a

lu
e

C
A

T
sc

o
re

16
3

−0
.0

3
(−

0.
06

,
−0

.0
1)

0.
01

−0
.0

3
(−

0.
05

,
−0

.0
1)

0.
01

−0
.0

3
(−

0.
06

,0
.0

1)
0.

10
−0

.0
3

(−
0.

06
,

−0
.0

1)
0.

02

C
A

T
sc

or
e
≥

10
16

3
−0

.3
3

(−
0.

63
,

−0
.0

3)
0.

03
−0

.3
2

(−
0.

61
,

−0
.0

2)
0.

04
−0

.2
3

(−
0.

65
,0

.2
)

0.
29

−0
.2

9
(−

0.
6,

0.
01

)
0.

06

m
M

R
C

16
2

1
vs

.0
0.

14
(−

0.
26

,0
.5

3)
0.

49
6

0.
07

(−
0.

32
,0

.4
6)

0.
73

8
0.

18
(−

0.
36

,0
.7

3)
0.

50
7

0.
13

(−
0.

27
,0

.5
3)

0.
52

6
2

or
3

vs
.0

−0
.2

0
(−

0.
66

,0
.2

6)
0.

39
7

−0
.1

1
(−

0.
56

,0
.3

5)
0.

64
4

−0
.1

8
(−

0.
82

,0
.4

7)
0.

59
0

−0
.1

6
(−

0.
63

,0
.3

1)
0.

50
1

D
a

y
ti

m
e

sy
m

p
to

m
s

F
a

ti
g

u
e

FS
S

(r
an

ge
9–

63
)

16
1

−0
.0

1
(−

0.
02

,0
,0

0)
0.

02
−0

.0
1

(−
0.

02
,0

,0
0)

0.
02

−0
.0

2
(−

0.
03

,0
.0

0)
0.

03
−0

.0
1

(−
0.

02
,0

,0
0)

0.
01

FS
S
≥

36
16

1
−0

.1
2

(−
0.

41
,0

.1
8)

0.
43

−0
.1

9
(−

0.
48

,0
.1

1)
0.

21
−0

.1
1

(−
0.

52
,0

.3
0)

0.
60

−0
.1

4
(−

0.
44

,0
.1

6)
0.

37
D

a
y

ti
m

e
sl

e
e

p
in

e
ss

ES
S

(r
an

ge
0–

24
)

16
0

−0
.0

2
(−

0.
05

,0
.0

1)
0.

24
−0

.0
2

(−
0.

05
,0

.0
1)

0.
19

−0
.0

4
(−

0.
08

,0
.0

1)
0.

1
−0

.0
3

(−
0.

06
,0

.0
1)

0.
12

ES
S
≥

11
16

0
−0

.1
7

(−
0.

58
,0

.2
4)

0.
41

−0
.2

3
(−

0.
63

,0
.1

7)
0.

26
−0

.3
6

(−
0.

92
,0

.2
1)

0.
22

−0
.2

5
(−

0.
67

,0
.1

6)
0.

23
D

e
p

re
ss

iv
e

sy
m

p
to

m
s

PH
Q

-9
(r

an
ge

0–
27

)
16

3
−0

.0
5

(−
0.

08
,

−0
.0

2)
<0

.0
1

−0
.0

6
(−

0.
09

,
−0

.0
3)

<0
.0

1
−0

.0
7

(−
0.

12
,

−0
.0

2)
<0

.0
1

−0
.0

6
(−

0.
09

,
−0

.0
3)

<0
.0

1

PH
Q

-9
≥

10
16

3
−0

.5
2

(−
0.

9,
−0

.1
5)

0.
01

−0
.7

8
(−

1.
13

,
−0

.4
2)

<0
.0

1
−0

.6
7

(−
1.

19
,

−0
.1

5)
0.

01
−0

.6
6

(−
1.

03
,

−0
.2

8)
<0

.0
1

A
n

x
ie

ty
sy

m
p

to
m

s

G
A

D
-7

(r
an

ge
0–

21
)

16
3

−0
.0

5
(−

0.
09

,
−0

.0
2)

<0
.0

1
−0

.0
6

(−
0.

09
,

−0
.0

2)
<0

.0
1

−0
.0

7
(−

0.
12

,
−0

.0
2)

0.
01

−0
.0

6
(−

0.
1,
−0

.0
2)

<0
.0

1

G
A

D
-7

≥
10

16
3

−0
.4

4
(−

0.
83

,
−0

.0
5)

0.
03

−0
.4

(−
0.

78
,−

0.
02

)
0.

04
−0

.6
(−

1.
14

,−
0.

06
)

0.
03

−0
.4

8
(−

0.
87

,
−0

.0
9)

0.
02

N
ig

h
tt

im
e

sy
m

p
to

m
s

PS
Q

I(
ra

ng
e

0–
21

)
11

2
−0

.0
1

(−
0.

07
,0

.0
5)

0.
78

−0
.0

3
(−

0.
09

,0
.0

4)
0.

37
−0

.0
2

(−
0.

11
,0

.0
6)

0.
59

−0
.0

2
(−

0.
09

,0
.0

4)
0.

52
PS

Q
I>

5
11

2
−0

.0
9

(−
0.

5,
0.

32
)

0.
67

−0
.1

7
(−

0.
59

,0
.2

5)
0.

42
0.

04
(−

0.
51

,0
.5

9)
0.

88
−0

.0
7

(−
0.

48
,0

.3
4)

0.
73

In
so

m
n

ia
sy

m
p

to
m

s
A

th
en

s
In

so
m

ni
a

Sc
al

e
Sc

or
e

(r
an

ge
0–

24
)

15
8

−0
.0

5
(−

0.
08

,
−0

.0
1)

0.
01

−0
.0

5
(−

0.
08

,
−0

.0
1)

0.
01

−0
.0

7
(−

0.
11

,
−0

.0
2)

0.
01

−0
.0

5
(−

0.
09

,
−0

.0
2)

<0
.0

1

A
th

en
s

In
so

m
ni

a
Sc

al
e

Sc
or

e
≥

6
15

8
−0

.5
3

(−
0.

85
,−

0.
2)

<0
.0

1
−0

.4
7

(−
0.

8,
−0

.1
5)

<0
.0

1
−0

.7
4

(−
1.

2,
−0

.2
9)

<0
.0

1
−0

.5
8

(−
0.

91
,

−0
.2

5)
<0

.0
1

E
ff

ec
te

st
im

at
es

ar
e

ex
p

re
ss

ed
fo

r
a

1-
u

ni
ti

nc
re

as
e

in
ea

ch
of

th
e

co
nt

in
u

ou
s

sc
al

es
.

A
ll

m
od

el
s

w
er

e
ad

ju
st

ed
fo

r
th

e
p

ar
ti

ci
p

an
ts

’a
ge

,s
ex

,e
d

u
ca

ti
on

,a
nd

m
ar

it
al

st
at

us
.a

N
re

pr
es

en
ts

th
e

nu
m

be
r

of
pa

rt
ic

ip
an

ts
th

at
ha

d
av

ai
la

bl
e

PR
O

M
da

ta
an

d
w

er
e

in
cl

ud
ed

in
ea

ch
m

od
el

.

90



Healthcare 2024, 12, 544

T
a

b
le

6
.

A
d

ju
st

ed
as

so
ci

at
io

ns
be

tw
ee

n
p

er
ce

iv
ed

lo
w

so
ci

al
su

p
p

or
t

(b
in

ar
y

va
ri

ab
le

,h
ig

h
su

p
p

or
t

w
as

se
t

as
th

e
re

fe
re

nt
ca

te
go

ry
)

an
d

PR
O

M
s,

es
ti

m
at

ed
by

lo
gi

st
ic

re
gr

es
si

on
m

od
el

s.

S
y

m
p

to
m

s
N a

M
S

P
S

S
“

S
ig

n
ifi

ca
n

t
O

th
e

r”
≤

5
N

=
9

2
(5

4
.8

%
)

M
S

P
S

S
“

F
a

m
il

y
”
≤

5
N

=
7

3
(4

3
.5

%
)

M
S

P
S

S
“

F
ri

e
n

d
s”

≤
5

N
=

1
0

9
(6

4
.9

%
)

M
S

P
S

S
T

o
ta

l
≤

5
N

=
1

1
4

(6
7

.9
%

)

O
R

(9
5

%
C

I)
p-

V
a

lu
e

O
R

(9
5

%
C

I)
p-

V
a

lu
e

O
R

(9
5

%
C

I)
p-

V
a

lu
e

O
R

(9
5

%
C

I)
p-

V
a

lu
e

C
A

T
sc

o
re

16
3

1.
15

(1
.0

7,
1.

23
)

<0
.0

1
1.

08
(1

.0
2,

1.
15

)
<0

.0
1

1.
11

(1
.0

4,
1.

2)
0.

01
1.

17
(1

.0
8,

1.
27

)
<0

.0
1

C
A

T
sc

or
e
≥

10
16

3
3.

88
(1

.8
6,

8.
08

)
<0

.0
1

3.
44

(1
.5

5,
7.

61
)

<0
.0

1
2.

96
(1

.4
,6

.2
6)

0.
01

3.
97

(1
.8

6,
8.

44
)

<0
.0

1
m

M
R

C
16

2
1

vs
.0

1.
05

(0
.4

3,
2.

59
)

0.
91

2
0.

70
(0

.2
7,

1.
77

)
0.

44
9

0.
80

(0
.3

1,
2.

11
)

0.
80

(0
.3

1,
2.

09
)

0.
65

1
2

or
3

vs
.0

2.
53

(0
.8

5,
7.

54
)

0.
09

5
0.

96
(0

.3
2,

2.
82

)
0.

93
5

2.
58

(0
.7

3,
9.

09
)

0.
14

1
5.

61
(1

.2
8,

24
.6

)
0.

02
2

D
a

y
ti

m
e

sy
m

p
to

m
s

F
a

ti
g

u
e

FS
S

(r
an

ge
9–

63
)

16
1

1.
04

(1
.0

1,
1.

06
)

0.
01

1.
04

(1
.0

1,
1.

07
)

0.
01

1.
06

(1
.0

3,
1.

09
)

<0
.0

1
1.

06
(1

.0
3,

1.
09

)
<0

.0
1

FS
S
≥

36
16

1
1.

66
(0

.8
4,

3.
27

)
0.

15
2.

05
(0

.9
8,

4.
26

)
0.

06
2.

4
(1

.1
5,

5.
02

)
0.

02
2.

74
(1

.3
1,

5.
74

)
0.

01
D

a
y

ti
m

e
sl

e
e

p
in

e
ss

ES
S

(r
an

ge
0–

24
)

16
0

1.
07

(0
.9

9,
1.

16
)

0.
07

1.
11

(1
.0

2,
1.

2)
0.

01
1.

12
(1

.0
2,

1.
22

)
0.

01
1.

08
(0

.9
9,

1.
17

)
0.

08
ES

S
≥

11
16

0
1.

71
(0

.6
5,

4.
46

)
0.

28
2.

68
(1

.0
1,

7.
12

)
0.

05
2.

57
(0

.8
2,

8.
09

)
0.

11
1.

94
(0

.6
4,

5.
84

)
0.

24
D

e
p

re
ss

iv
e

sy
m

p
to

m
s

PH
Q

-9
(r

an
ge

0–
27

)
16

3
1.

11
(1

.0
2,

1.
21

)
0.

02
1.

15
(1

.0
5,

1.
26

)
<0

.0
1

1.
17

(1
.0

5,
1.

3)
<0

.0
1

1.
19

(1
.0

7,
1.

34
)

<0
.0

1
PH

Q
-9

≥
10

16
3

1.
64

(0
.6

6,
4.

1)
0.

29
3.

00
(1

.1
8,

7.
6)

0.
02

1.
92

(0
.6

6,
5.

61
)

0.
23

3.
1

(0
.9

3,
10

.3
6)

0.
07

A
n

x
ie

ty
sy

m
p

to
m

s
G

A
D

-7
(r

an
ge

0–
21

)
16

3
1.

1
(1

.0
1,

1.
21

)
0.

03
1.

13
(1

.0
3,

1.
23

)
0.

01
1.

13
(1

.0
3,

1.
25

)
0.

01
1.

12
(1

.0
2,

1.
23

)
0.

02
G

A
D

-7
≥

10
16

3
1.

7
(0

.6
7,

4.
34

)
0.

26
2.

5
(0

.9
9,

6.
31

)
0.

05
3.

09
(0

.9
6,

9.
94

)
0.

06
2.

57
(0

.8
2,

8.
12

)
0.

11
N

ig
h

tt
im

e
sy

m
p

to
m

s
PS

Q
I(

ra
ng

e
0–

21
)

11
2

1.
08

(0
.9

3,
1.

25
)

0.
31

1.
1

(0
.9

5,
1.

27
)

0.
21

1.
2

(1
,1

.4
5)

0.
05

1.
19

(1
,1

.4
3)

0.
06

PS
Q

I>
5

11
2

1.
42

(0
.5

8,
3.

51
)

0.
45

1.
18

(0
.4

7,
2.

92
)

0.
73

1.
94

(0
.7

1,
5.

26
)

0.
19

2.
09

(0
.7

8,
5.

64
)

0.
14

In
so

m
n

ia
sy

m
p

to
m

s
A

th
en

s
In

so
m

ni
a

Sc
al

e
Sc

or
e

(r
an

ge
0–

24
)

15
8

1.
18

(1
.0

7,
1.

29
)

<0
.0

1
1.

14
(1

.0
4,

1.
25

)
<0

.0
1

1.
21

(1
.0

9,
1.

34
)

<0
.0

1
1.

22
(1

.1
,1

.3
6)

<0
.0

1

A
th

en
s

In
so

m
ni

a
Sc

al
e

Sc
or

e
≥

6
15

8
4.

72
(2

.0
4,

10
.9

3)
<0

.0
1

5.
39

(2
,1

4.
51

)
<0

.0
1

4.
81

(2
.0

6,
11

.2
5)

<0
.0

1
5.

17
(2

.2
3,

12
.0

1)
<0

.0
1

E
ff

ec
te

st
im

at
es

ar
e

ex
p

re
ss

ed
fo

r
a

1-
u

ni
ti

nc
re

as
e

in
ea

ch
of

th
e

co
nt

in
u

ou
s

sc
al

es
.

A
ll

m
od

el
s

w
er

e
ad

ju
st

ed
fo

r
th

e
p

ar
ti

ci
p

an
ts

’a
ge

,s
ex

,e
d

u
ca

ti
on

,a
nd

m
ar

it
al

st
at

us
.a

N
re

pr
es

en
ts

th
e

nu
m

be
r

of
pa

rt
ic

ip
an

ts
th

at
ha

d
av

ai
la

bl
e

PR
O

M
da

ta
an

d
w

er
e

in
cl

ud
ed

in
ea

ch
m

od
el

.

91



Healthcare 2024, 12, 544

4. Discussion

In the present study, we explored the link between social support and various PROMs
among patients with COPD in primary care settings. Our findings indicated that a signifi-
cant proportion of patients with COPD exhibited low levels of social support. Furthermore,
lower levels of social support were positively associated with worse health status, increased
fatigue, depression, anxiety, and symptoms of insomnia in these patients, independently of
participants’ age, sex, obesity, presence of chronic diseases, education, and marital status.

The average level of social support within our population, as measured by MSPSS, was
4.4, indicating a relatively lower level of support compared to the average of 5.1–5.7 among
mixed COPD populations including patients with COPD [71,72] or populations with COPD
and with comorbid heart failure [73] and/or other diseases [74,75]. On the other hand,
our findings were similar (4.2) to a recent study focusing on COPD populations [76]. In
our study, the majority of the patients with COPD lacked sufficient social support. This
supports previous research showing that among those with COPD, roughly one in six
patients underwent social isolation and one in five experienced feelings of loneliness [77].
Fear of being judged and experiencing social stigmatization due to visible symptoms of
their disease, such as coughing and the presence of phlegm, are potential contributing
factors [78]. Another important point to consider is the findings of a previous study that
highlighted that patients with COPD are less likely to have a partner than non-COPD
subjects [79]. Furthermore, even among COPD patients who do have a partner, they are
less likely to feel “very satisfied” with the daily support provided by their partner [79].
In contrast, our analysis revealed that perceived social support from family members,
the domain of family support, received the highest rating score, indicating a higher level
of familial support, which is a common trait in interpersonal relationships within Greek
society, particularly within Greek families [80]. After all, the Greek family is known for its
strong bonds and often serves as the primary source of support and feedback, as well as
acting as a protective shield during challenging times [80].

Research has indicated that social support has a significant positive effect on health-
related PROMs in individuals with COPD [33]. This was also the case in our study, wherein
social support exhibited a notable influence on PROMs encompassing COPD-specific health
status, fatigue, mental health, and sleep health. The COPD health status of our population
was characterized by a mean CAT score of 12.1, indicating a moderate impact of COPD
on health. Additionally, individuals with less social support exhibited a poorer health
status related to COPD, as indicated by their higher CAT scores and a greater proportion
of individuals falling into GOLD classification groups B and E. These results are in line
with previous studies indicating that patients with COPD with high CAT scores (worse
health status) had significantly lower scores on social support scales, as evaluated by the
Social Provision Scale (SPS) [81] and Social/Family Well-Being domain of the self-reported
Functional Assessment of Chronic Illness Therapy-Fatigue questionnaire [82]. This is
further corroborated by a recent study conducted in primary care settings, which revealed
a positive correlation between CAT scores and low social support [83]. One possible
explanation for this finding could be that social support might influence the psychological
and physiological mechanisms related to health outcomes [84–87]. For example, it has
been suggested that higher levels of social support in conjunction with the presence of the
neuropeptide oxytocin could increase the cortisol levels of patients with COPD in stressful
situations, such as exacerbations [84–86]. On the other hand, by reducing cortisol levels,
these factors may contribute to heightened feelings of calmness and decreased anxiety
during stressful situations related to COPD [84–86]. Therefore, our results indicate that
respiratory-specific quality of life (as measured by the CAT) is positively linked to perceived
social support.

Another crucial clinical indicator of health status among patients with COPD is fatigue,
which is a complex symptom [88], influencing both physical and mental functioning,
quality of life, and perceived control over life [89]. This symptom is highly prevalent,
as in a previous study, it was found in nearly half of the patients diagnosed with stable,
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moderate-to-severe COPD [90], with a range of 17–95% in a recent review [91]. Our study’s
participants also exhibited a high prevalence of fatigue, with 65% of participants reporting
this symptom. Moreover, individuals who reported symptoms of fatigue were 2.74 times
more likely to have low social support. Although the literature does not provide sufficient
evidence, previous studies have indicated that patients who have a partner experience
less fatigue, whereas widowed individuals tend to experience more severe fatigue than
both married and unmarried individuals [92,93]. However, fatigue is linked to more than
just social support; it also affects social functioning, leading to social isolation, loneliness,
and increased mental burden [89]. This finding could be explained through the social
exchange theory [94]. This theory suggests that social interactions can have both positive
and negative outcomes, including health-related ones [95–98]. In this case, patients with
COPD could experience some of their symptoms (such as fatigue, depression, and anxiety)
more intensely as a result of negative social interactions and possibly a lack of social
support [82,96,99]. Therefore, more consideration should be given to social support in
future research and clinical practice.

Our study found a relatively lower prevalence of depressive (15.5%) and anxiety
symptoms (17.7%), thus highlighting the possibility of mental disorders being overlooked
in these individuals. It is well known that individuals with COPD often experience men-
tal health issues such as anxiety and depression, which greatly affect their overall well-
being [100–102]. It is estimated that approximately 30% of people diagnosed with COPD
also experience depression, and between 10% and 50% have coexisting anxiety [100,101].
More importantly, the prevalence of depression (19.3%) and anxiety (21.1%) symptoms
was higher in participants with lower social support. Additionally, the higher PHQ-9 and
GAD-7 scores (indicating more depressive and anxiety symptoms) showed a significant
positive correlation with the presence of low social support. A possible explanation for
these findings could be that social support may have the potential to augment the coping
skills of patients with COPD by strengthening their ability to solve problems, stimulat-
ing greater motivation to take appropriate actions [103], and promoting their adherence
to medication [24]. Consequently, our findings suggest that higher levels of social sup-
port could have a beneficial effect on mental health, particularly in patients with COPD,
by helping them to better cope with their symptoms and aspects of the disease [24,103],
and thus reducing the symptoms of depression and anxiety and improving their overall
psychological well-being [82,104–109].

Research on the association between social support and sleep disturbances in patients
with COPD is lacking, despite the extensive research conducted on the prevalence of
poor sleep quality in these patients [9,14,110]. Sleep disturbances are prevalent in these
patients and have been found to be associated with unfavorable clinical outcomes and
reduced quality of life [14]. The results of our study indicated a high prevalence of poor
sleep quality (69%) and symptoms of insomnia (75.5%), mirroring findings from prior
studies [9,13,111–114]. Our study also revealed a higher prevalence of poor sleep quality
and insomnia symptoms in patients with lower social support. The presence of low social
support was strongly associated with insomnia symptoms, with a significant odds ratio of
5.17, even after accounting for potential confounders. However, this was not the case for
sleep quality, although there was a borderline association between PSQI and MSPSS scores.
Unfortunately, there is a scarcity of relevant studies supporting these results, with only
one previous study demonstrating an association between being married and poor sleep
quality, as assessed by PSQI [115]. Nevertheless, considering the potential importance of
sleep patterns in managing COPD and overall well-being [116], there is a need for more
targeted research on how social support affects sleep quality and insomnia symptoms in
individuals with COPD. Conversely, our study also found a low prevalence of sleepiness in
our sample, which is consistent with previous research [117–119]. In addition, we did not
find any association between social support and daytime sleepiness; however, this could
be explained by the small number of patients who reported sleepiness. Moreover, these
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findings suggest the need for further research to determine the role of social support in
daytime sleepiness among these patients.

Our findings could help improve the management of patients with COPD and the
development of interventions for these patients. Based on our analyses, it is evident that
insufficient social support is associated with worse health outcomes, as explored using
various PROMs. This could have a significant impact on the overall quality of life and
well-being of patients with COPD. Especially in primary care settings where healthcare
professionals have greater face-to-face interaction with patients, they have the opportunity
to utilize PROMs and implement interventions that improve social support.

To the best of our knowledge, this is the first study in Greece that examines the link
between social support and different PROMs, including sleep health. Moreover, to date,
this study is the first to simultaneously assess all these PROMs and their relationship
with the perceived social support of patients with COPD in primary care. However, our
study had a few limitations. First, we utilized a cross-sectional research approach, which
prevented us from establishing causal relationships between social support and PROMs.
Despite the limitations in providing conclusive evidence, cross-sectional studies provide
important insights into the relationships between different variables and could aid in
the design of future prospective studies. Therefore, future research should employ a
longitudinal approach that includes additional important measures, such as mortality rates
and hospitalizations resulting from exacerbations, and overall quality of life. Second, the
findings cannot be generalized due to the limited study sample, which consisted of only
patients with COPD from six primary healthcare centers in Southern Greece, Crete. Third,
it is difficult to compare our results with other studies that have used different methods to
assess social support. Finally, the majority of the patients included in our study fell into
categories A and B of the GOLD classification, while only a small number belonged to
group E. This limited the applicability of our findings to populations with more severe
COPD populations.

5. Conclusions

In conclusion, lower levels of social support were positively linked with several
PROMs, such as worse health status, increased fatigue, depression, anxiety, and insomnia
symptoms. Therefore, lower levels or a lack of social support could contribute to lower
overall health among these patients. Policymakers and healthcare professionals could
utilize our findings by implementing the evaluation of social support and not only the
various PROMs to everyday clinical practice. Implementing this holistic approach to
evaluate and improve COPD management has the potential to enhance the overall health
of patients, especially in primary care settings.
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Abstract: The assessment of health-related quality of life (HRQoL) in thalassemia offers a holistic
approach to the disease and facilitates better communication between physicians and patients. This
study aimed to evaluate the HRQoL of transfusion-dependent thalassemia (TDT) patients in Greece.
This was a multicentric, cross-sectional study conducted in 2017 involving 283 adult TDT patients.
All participants completed a set of two QoL questionnaires, the generic SF-36v2 and the disease-
specific TranQol. Demographic and clinical characteristics were used to predefine patient subgroups.
Significant factors identified in the univariate analysis were entered into a multivariate analysis to
assess their effect on HRQoL. The SF-36 scores of TDT patients were consistently lower compared
to the general population in Greece. The mean summary score of TranQol was relatively high
(71 ± 14%), exceeding levels observed in national surveys in other countries. Employment emerged
as the most significant independent factor associated with better HRQoL, whereas age had the
most significant negative effect. This study represents the first comprehensive QoL assessment of a
representative sample of the TDT population in Greece. The implementation of TranQol allowed for
the quantification of HRQoL in Greece, establishing a baseline for future follow-up, and identifying
more vulnerable patient subgroups.

Keywords: Transfusion-Dependent Thalassemia; health-related quality of life; patient reported
outcomes; disease-specific TranQol questionnaire; healthcare policy; Thalassemia infrastructure

1. Introduction

Transfusion-dependent β-thalassemia (TDT) is a congenital disease characterized by
reduced or no production of hemoglobin, leading to chronic anemia and necessitating
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lifelong blood transfusions [1]. During the last decades, TDT has gradually transformed
from a life-threatening disorder into a chronic disease. The significant increase in survival
rates has been attributed to the implementation of safe and systematic blood transfusions,
the development of three effective iron chelators, and the guided follow-up of patients in
well-organized thalassemia units. Nevertheless, the patients still confront the burden of the
disease, which affects their functional status and health-related quality of life (HRQoL).

There is still an unmet need for a more holistic approach to assessing and managing
health in thalassemia, aligning with the World Health Organization’s definition, which
emphasizes that “health is a state of complete physical, mental, and social well-being
and not merely the absence of disease”. The concept of HRQoL encompasses dimensions
of life beyond traditional health indicators and can be delineated as “those aspects of
self-perceived well-being that are related to or affected by the presence of disease or
treatment” [2]. By measuring HRQoL in thalassemia, a comprehensive understanding
of the disease burden emerges, facilitating improved communication among healthcare
providers, patients, and their families [3]. Emerging research indicates that psychological
well-being may serve as a protective factor against chronic physical ailments and promote
longevity [4,5]. Consequently, the assessment of HRQoL has become a pivotal endpoint in
the majority of clinical trials involving evolving treatments or interventions [6–9]. Especially
in countries with a high prevalence of thalassemia, evaluating HRQoL status can inform and
enhance social and healthcare policies, fostering better support for affected populations.

HRQoL can be assessed with quality of life (QoL) questionnaires completed by the
patients themselves, constituting a prevalent form of patient reported outcome (PRO) [10].
Globally, very few reports have adequately addressed the HRQoL of adult thalassemia
patients, with the majority utilizing the generic SF-36 questionnaire [11–15]. While generic
QoL questionnaires facilitate comparisons with the general population, they may lack sen-
sitivity for discerning QoL disparities among patient subgroups or evaluating intervention
outcomes. In 2014, Klaassen et al. developed the TranQol, a disease-specific QoL ques-
tionnaire for TDT patients [16]. The conceptual framework for this new measure aims to
comprehensively capture HRQoL dimensions in TDT patients, including social, emotional,
and physical well-being domains [17]. The translated versions of TranQol, including the
Greek adaptation, are actively utilized in international thalassemia clinical trials, such as
the recently published phase 3 BELIEVE trial of Luspatercept [18]. However, real-world
data regarding TranQol implementation beyond clinical trial settings remains limited.

Greece is among the countries with a high prevalence of TDT, with 19.4 cases per
100,000 individuals recorded from 2010 to 2015 [19]. However, there remains a dearth of
evidence concerning disease-specific QoL among representative samples of the TDT patient
population. In 2012, Lyrakos et al. developed and evaluated the psychometric properties
of the Specific Thalassemia Quality of Life Instrument (STQOLI) to assess HRQoL in TDT
patients [20]. Nevertheless, this instrument saw limited utilization in subsequent QoL
studies, both within Greece and internationally. In all other studies involving Greek TDT
patients, only generic questionnaires were employed among small patient cohorts, focusing
on restricted domains of HRQoL, such as mental health and satisfaction with iron chelation
therapy [12,21]. However, in 2017, the successful validation of the Greek version of TranQol
offered the potential for a comprehensive and disease-specific assessment of HRQoL in
TDT patients [22].

In this cross-sectional, multicentric study, our primary endpoint was to evaluate
HRQoL in a representative cohort of Greek patients with TDT. This assessment involved
employing both the generic SF-36v2 and the disease-specific TranQol questionnaire. The
secondary endpoint was to investigate disparities in HRQoL among predefined patient
subgroups, utilizing the high sensitivity of the disease-specific TranQol questionnaire. We
hypothesized that various sociodemographic and clinical factors would exert an influ-
ence on the HRQoL of TDT patients in Greece. This research represents the inaugural
examination of HRQoL, utilizing a combination of a generic and Thalassemia-specific
questionnaire within a representative sample of TDT patients in Greece. The outcomes of
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this study are anticipated to establish a foundational benchmark for HRQoL, which can
inform ongoing and forthcoming clinical trials involving TDT patients. Furthermore, our
findings have the potential to highlight particularly vulnerable subgroups within the TDT
patient population and contribute significantly to understanding the impact of the disease
and available interventions on HRQoL.

2. Materials and Methods

2.1. Study Design and Setting

This was a cross-sectional, multicentric study in a population of adult TDT patients that
took place from October to December 2017. All patients were systematically transfused and
closely monitored at four well-organized thalassemia units in Greece. The study sites were
all located in urban areas of Greece and involved the adult Thalassemia Unit of the Second
Department of Internal Medicine, Aristotle University, Hippokration General Hospital
of Thessaloniki, the Thalassemia Unit of the AHEPA General Hospital of Thessaloniki,
the Thalassemia and Sickle Cell Disease Unit of the General Hospital of Larissa, and
the Thalassemia Unit of the University Hospital of Patras. We evaluated HRQoL using
a comprehensive approach that combined two distinct quality-of-life assessment tools.
Firstly, we utilized the generic Greek SF-36v2 [23], which measures both physical and
mental QoL domains. This allowed for comparisons of HRQoL between our study TDT
patients and the general population. Secondly, we employed the validated Greek version
of the disease-specific TranQol questionnaire [22]. This instrument is more sensitive in
revealing differences among patient subgroups and offers a detailed evaluation of overall
HRQoL and its five subdomains: physical health (PH), emotional health (EH), sexual health
(SH), family functioning (FF), and school and career functioning (SCF).

2.2. Inclusion and Exclusion Criterion

The participants were selected according to predefined and specific inclusion and
exclusion criteria. Briefly, the participants were aged 18 years and older, had a confirmed
diagnosis of transfusion-dependent beta-thalassemia, and had efficient reading and writing
skills without significant intellectual or sensory disorders. We excluded patients who were
participating in a clinical trial, were pregnant, or had been recently hospitalized on the
grounds of avoiding factors that could cause any transient change in the participants’ QoL.

2.3. Sampling and Sample Size

To reflect real life and avoid selection bias, all TDT patients from each thalassemia unit
were invited consecutively. During their routine transfusion visit, we asked the participants
to complete the two quality-of-life questionnaires, SF-36v2 and TranQol. In terms of the
study’s secondary endpoint, we prespecified patient subgroups that might have different
QoL according to clinical, demographic, and socioeconomic status. Thus, we looked
for differences between age groups, gender, family structures, educational backgrounds,
working status, comorbidities, types of iron chelation therapy, and hemosiderosis status.
We used the MRI T2* examination, a standard of care for all the participating thalassemia
units, to assess iron overload status and define patients with no heart or no hepatic iron
overload (heart T2* > 20 ms and liver iron concentration (LIC) ≤ 3 mg Fe/g dry weight,
respectively) [1,24]. All data were retrieved from the patients’ medical records, and the
variables collected are listed in Table 1.

We determined the study population sample size according to the study’s primary
aim, which was to evaluate HRQoL in the Greek TDT patient population. A representative
sample was estimated to be 242 patients for the total 2099 TDT population in Greece [19],
with a 90% confidence interval and a 5% margin of error [25]. The total study population
was set to be at least 403 patients, taking into account a 40% nonresponse rate and a
minimum 60% response rate (RR), respectively (definition proposed by the American
Association of Public Opinion Research, AAPOR RR6) [26,27]. We set the power to 0.8 (80%)
and a 5% significance level to have a high probability of detecting a minimal clinically
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important difference (MCID) between patient subgroups in terms of the secondary endpoint
of the study. The minimal sample size was estimated to be 64 patients for each subgroup [25].
A minimal clinically important difference (MCID) in SF-36v2 and TranQol scores was
defined according to Norman et al. [28], who suggested that the value of half a standard
deviation (0.5 × SD) of baseline scores can serve as a default value for important patient-
perceived change on QoL measures used with patients with chronic diseases. In this study,
the MCID was calculated from the half a standard deviation (0.5 × SD) of previously
published SF-36v2 and TranQol scores, in a survey of 94 Greek TDT patients (Table 2) [22].

Table 1. Sociodemographic and clinical characteristics of the study population.

Characteristics Parameter Value

Sex, N (%)
Male 110 (39)

Female 165 (58)
NA 11 (4)

Age, mean ± SD (range) years 39 ± 9 (18–68)
Age Groups N (%)

Under 25 yrs 20 (8)
26–35 yrs 70 (27)
36–45 yrs 115 (44)
46–55 yrs 41 (16)
Above 56 14 (5)

NA 26 (9)
Marital status

Single 143 (54)
Married 124 (46)

NA 19 (7)
Offsprings, N (%)

Yes 114 (42)
No 156 (58)
NA 15 (5)

Educational Level, N (%)
Basic 38 (23)

Higher 127 (77)
NA 121 (42)

Employment Status, N (%)
Unemployed 110 (41)

Employed 158 (59)
NA 18 (6)

Co-Morbidities, Yes N (%)
No 89 (31)
Yes 191 (68)

Splenectomy 82 (29)
Osteoporosis 112 (39)

Hypothyroidism 74 (26)
Hypogonadism 76 (27)

Diabetes 19 (7)
NA 6 (2)

Type of Chelator N (%)
Deferasirox 90 (35)

Deferoxamine 52 (20)
Deferiprone 15 (6)

Deferoxamine/Deferiprone 99 (39)
Abnormal Liver MRI T2 * N (%) 101 (39)
Abnormal Heart MRI T2 * N (%) 20 (7)

Abbreviations: MRI T2*; T2 Star Magnetic Resonance Imaging pulse sequence.
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Table 2. TranQol and SF-36v2 scores in transfusion-dependent thalassemia patients and Minimal
Clinically Important Difference values.

Quality of Life Questionnaires Scores% (Mean ± SD) MCID (0.5 × SD *) 2

SF-36v2 1

Physical Functioning 50 ± 7 ≥8
Role-Physical 50 ± 9 ≥11
Bodily Pain 52 ± 10 ≥10
General Health 46 ± 10 ≥12
Vitality 54 ± 9 ≥11
Social Functioning 50 ± 8 ≥9
Role Emotional 47 ± 10 ≥11
Mental Health 48 ± 9 ≥9
Physical Component
Summary 51 ± 8 ≥5

Mental Component Summary 49 ± 9 ≥5

TranQol 1

Physical Health 71 ± 15 ≥7
Emotional Health 68 ± 17 ≥8
Sexual Health 78 ± 21 ≥16
Family Functioning 75 ± 17 ≥10
School and Career 76 ± 21 ≥12
Summary 71 ± 14 ≥6

The table reports the TranQol and SF-36v2 summary and subdomain scores in the study population and the
corresponding minimal clinically important difference values. TranQol©: Transfusion-dependent quality of
life (Children’s Hospital of Eastern Ontario, Laurentian University, and The Hospital for Sick Children, 2013);
SF-36®: Short-Form Health Survey 36 version 2 (Medical Outcomes Trust). 1 The TranQol and SF-36 questionnaires
are scored on a 0 (poor) to 100 (good health) scale. MCID: Minimal clinically important difference, defined
according to Norman et al. [28], who suggested that the value of half a standard deviation (0.5 × SD) of baseline
scores can serve as a default value for important patient-perceived change on QoL measures used with patients
with chronic diseases. 2 (0.5 × SD *): calculated 0.5 × SD on previously published TranQol and SF-36v2 scores in
TDT patients.

2.4. Statistical Tools

We analyzed qualitative and quantitative variables descriptively, with qualitative data
presented as frequencies and quantitative data as mean ± standard deviation (SD). We
calculated TranQol scores from a mathematical equation provided by the developers [16]
and the SF-36 scores from the QualityMetric Health OutcomesTM Scoring Software 4.5 [29].
Higher scores on both questionnaires indicate better QoL (0 indicates the worst possible
health state, and 100 indicates the best health state). The TranQol and SF-36 were considered
complete if ≥75% and ≥50% of the questionnaire items were answered, respectively [16,30]
We used the “ 1

2 SD method”, a distribution-based approach that has been developed to de-
fine clinically meaningful differences in each QoL questionnaire score [28]. Any differences
of 0.5 × SD on previously published TranQol and SF-36v2 scores were considered clinically
significant [22]. We performed univariate linear regression analysis to assess the association
between independent variables (age, gender, working status, educational status, marital
status, offspring, heart and liver MRI T2* status, co-morbidities, and type of chelation
therapy) and TranQol summary and subdomain scores. We used a less-restrictive α-level
of 0.2 in univariate linear regression analysis to identify a broad range of factors that would
be retained as candidate variables in the next step of multivariate analysis. We conducted
stepwise regression to select the most parsimonious models of independent explanatory
factors that may be associated with overall and subdomain QoL status, after adjusting for
confounding factors. We employed a less restrictive alpha level of 0.1 to identify a broader
range of independent factors, indicating statistical trends for values where 0.05 < p < 0.10.
The multivariate analysis data were checked and met the assumptions of homogeneity of
variance and linearity, and the residuals were approximately normally distributed. For
each of the significant predictors, we estimated the regression coefficients (B) and their 95%
confidence intervals. The data were analyzed using IBM SPSS version 27.0 (IBM Corp.,
Armonk, NY, USA).

104



Healthcare 2024, 12, 524

2.5. Ethical Considerations

The study was approved by the Ethics Committee, and written informed consent was
obtained from each patient.

3. Results

3.1. Sociodemographic and Clinical Characteristics of Study Participants

A total of 474 adult TDT patients were screened from four thalassemia units, of which
286 (60%) met eligibility criteria and consented to participate in the study. The primary
reason for exclusion was patient refusal, accounting for 22% of those screened. Addition-
ally, 10% of patients were excluded for not meeting the study’s inclusion/exclusion crite-
ria, whereas no reason was recorded for the remaining 8% of patients who were not re-
cruited. The response rates of the patients who completed the SF-36v2 (≥50% items) and
the TranQol (≥75% items) questionnaires were 61% (n = 227) and 66% (n = 283), respec-
tively (Figure 1 flow diagram). The sociodemographic and clinical characteristics of the study
population are summarized in Table 1. The participants’ mean ± SD age was 39 ± 9 years
(range:18–68), and 58% were female. Almost half of the study population were married (46%)
and had offspring (42%). Most participants had a higher educational level (77%), and
59% were employed. Among the participants with a history of co-morbidity (68%), the
most frequent disorder was osteoporosis (39%). Regarding chelation therapy, Deferasirox
monotherapy (35%) or the combination of Deferoxamine/Deferiprone (39%) were the two
most frequently used iron chelating regimens. Only 7% of the participants had an abnormal
heart MRI T2*, whereas 39% of the participants had an abnormal liver MRI T2*.

Figure 1. Flow diagram of participants and response rate.
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The Response Rate 6 definition proposed by the American Association of Public
Opinion Research (AAPOR) was used to calculate response rates.

3.2. Health-Related Quality of Life in Transfusion-Dependent Thalassemia Patients

The TranQol and SF-36 summary and subdomain scores in the study population
are reported in Table 2. The overall mean ± SD TranQol summary score was 71 ± 14%,
and the overall mean ± SD of SF-36v2 PCS and MCS scores were 51 ± 8% and 49 ± 9%,
respectively. In the same table, we report the SF-36v2 and TranQol MCID values that
represent a threshold for meaningful changes in each questionnaire’s score. In Figure 2,
we present the comparison of HRQoL between TDT patients and the general population.
The SF-36 subdomain scores from our survey of TDT patients were substantially lower
compared to the only available data on SF-36 scores in the general Greek population,
published in 2005 [23], and the differences were clinically important (>MCID). On the other
hand, the TranQol scores from our survey were higher compared to national surveys in
the United Kingdom [31], Canada [16], and Peshawar, Pakistan [32], and the differences in
TranQol summary and most subdomain scores were clinically important (Figure 3).

MCID: Minimal Clinically Important Difference; SF-36®: Short-Form Health Survey 36 (Medical Outcomes Trust). 

Figure 2. Comparison of the SF-36 scores between the present study and the study in the general
Greek population provided by Pappa et al. The bar charts depict the differences in the mean scores
between the two studies. The minimal clinical important difference (MCID), defined as the 0.5 × SD
on previously reported SF-36v2 scores in TDT patients, was used as a threshold value to demonstrate
clinically meaningful differences in QoL between the general population and TDT patients.
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*: Clinically important difference. **: Not clinically important difference. TranQol©: Transfusion-dependent quality of 
life (Children’s Hospital of Eastern Ontario, Laurentian University and The Hospital for Sick Children, 2013). 

Figure 3. The TranQol summary and subdomain scores from national surveys conducted in different
countries are compared and visually represented using different colored bars. We used the minimal
clini-cal important difference (MCID), defined as the 0.5 × SD on previously reported TranQol scores
in TDT pa-tients, as a threshold value to demonstrate clinically meaningful differences in HRQoL
between national surveys in different countries.

3.3. Factors That Influence Health-Related Quality of Life among TDT Patients

In terms of statistical trends, the factors that were associated with summary TranQol
scores in univariate regression analysis included age (B = −0.3, 95% CI −0.5,−0.2), marriage
(B = −3.2, 95% CI −6.5,0.2), employment (B = 7.5, 95% CI 4.2,10.7), higher education (B = 4.2,
95% CI 0.4,7.9), comorbidities (B = −5.1, 95% CI −8.6,1.6), iron chelation with Deferasirox
compared to Deferoxamine monotherapy (B = 4.1, 95% CI −0.4,8.5), and abnormal liver MRI
T2* (B = 3.2, 95% CI −0.3,6.7) (Table 3). Abnormal heart MRI T2* (B = −2.6, 95% CI −8.4,3.3)
was negatively associated only with the physical subdomain. Female gender exhibited a
significant association with higher scores in family functioning (B = 4.5, 95% CI 0.2,8.6) and
school and career (B = 7.2, 95% CI 1.9,12.5) subdomains. In multivariate regression analysis
(Table 4), age, female gender, employment, and iron chelation with Deferasirox compared
to Deferoxamine monotherapy were the independent factors that significantly influenced
HRQoL, after adjusting for confounding factors. Based on the multivariate model, there was
on average a decrease of 0.3 units in TranQol summary scores for every 1-year increase in age
(B = −0.3, 95%CI 0.5,−0.02), corresponding to a 20-year increase in age for a TranQol MCID
of 6 units (clinically important increase in age = 6/0.3). Employment was associated with a
significant average increase in TranQol summary, physical, emotional, and family functioning
scores, and the levels of increase were greater than the MCID reported in Table 2, reflecting
clinically meaningful changes. Female gender was associated with a significant increase in
the TranQol family functioning (B = 7.4, 95% 1.5,13.4), and school and career (B = 10.8, 95%
3.3,18.2) subdomain scores, and the change was clinically important (B > MCID, Table 2).
Deferasirox compared to Deferoxamine monotherapy was only associated with an average
increase in the TranQol physical subdomain score (B = 5.8, 95%CI 0.01,11.6), and the change
was marginally clinically important (MCID = 6, Table 2).
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4. Discussion

This survey marks a significant milestone as the first comprehensive assessment of
QoL in a representative sample of the adult TDT population in Greece. Employing a
combination of the generic SF-36v2 and the thalassemia-specific TranQol questionnaires,
our study sheds light on the nuanced aspects of HRQoL in this patient cohort. Our
findings reveal a concerning trend: adult TDT patients exhibit significantly lower HRQoL
compared to the general Greek population, with notable differences observed in both
physical and mental health domains. Despite considerable advancements in the clinical
management and treatment of TDT patients, our results underscore a critical need for
further optimization of QoL (Figure 2). Our findings align with existing literature, which
reports a significant negative impact of TDT on the physical and mental health status of
adult patients [11,13,32–35]. Similarly, studies focusing on pediatric TDT patients generally
agree that HRQoL falls below population norms, with a more pronounced difference
observed in adolescents compared to children [36–39]

Intriguingly, our study also reveals relatively high TranQol scores in Greece, indicative
of a comparatively good level of HRQoL among TDT patients (Figure 3). Specifically, the
TranQol summary score in our survey was 73%, a clinically important higher score com-
pared to the TranQol summary score of 54% in a recently published Global Longitudinal
Study of HRQoL in adult TDT patients (preliminary results) in the U.S.A., United Kingdom,
France, Italy, and Germany [40]. Moreover, while the Summary and TranQol subdomain
scores in our study were marginally higher compared to the TranQol results from the
phase 3 BELIEVE trial of luspatercept across 15 countries (Australia and countries across
Europe, the Middle East, North Africa, North America, and Southeast Asia), these differ-
ences were not clinically important [18]. The relatively high TranQol scores in Greece may
be attributed to the established special infrastructure, including well-organized medical
centers, access to medical resources, and the availability of blood units and iron chelators,
coupled with social, educational, and professional benefits. It is important to note that such
a supportive social and healthcare environment may not be available in all countries, as
healthcare policies and services for TDT patients vary considerably [41]. The notable dis-
parity in HRQoL between Greece and Pakistan (TranQol Summary: 73% vs. 43%, Figure 3)
addresses the need to promote health equity in thalassemia across the world, especially in
light of emerging novel drugs and therapeutic strategies.

After controlling for possible confounding sociodemographic and clinical variables, as
demonstrated in the multivariate analysis presented in Table 3, we identified older age and
unemployment as the two most significant factors associated with lower HRQoL. The ab-
sence of higher education, comorbidities, and iron chelation with Deferoxamine monother-
apy were additional factors that negatively affected certain subdomains of HRQoL.

Our results are in alignment with previous studies reporting that age is independently
associated with reduced QoL in TDT [14,15,31,42]. However, it is noteworthy that most
researchers agree that in the general population, older adults exhibit social and emotional
functioning that is equal to or superior to that of younger adults [4,43]. Sobota et al.
compared the HRQoL in TDT with the US norms and showed that HRQoL is lower in older
TDT patients than would be expected in the general population [15]. The impact of age
on HRQoL in TDT patients should be interpreted cautiously, considering that older TDT
patients may have grown up in less favourable healthcare environments, lacking access to
oral iron chelators and the improved thalassemia infrastructure available today. Conversely,
TDT, being a chronic disease, may have a cumulative negative effect on HRQoL, akin to
other individuals with disabilities [44]. Further investigation, particularly through close
follow-up of younger TDT patients, may provide insights into the effect of age on HRQoL.

Employed TDT patients exhibited both significantly and clinically higher TranQol
summary and subdomain scores (physical health, emotional health, and family functioning).
Existing literature suggests a positive relationship between employment and HRQoL
among persons with disabilities [44]. However, there is limited published data on the effect
of employment on HRQoL in TDT. Most studies have utilized generic QoL questionnaires,
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which may not be as sensitive as TranQol in detecting the impact of employment on HRQoL.
A recent survey in Saudi Arabia was among the few studies reporting that TDT participants
holding professional jobs had better mental HRQoL scores compared to those engaged in
clerical or manual occupations [45]. Similarly, another survey in Bangladesh demonstrated
that lower income was associated with a deterioration of HRQoL [46]. It is important to
note that employment rates for TDT patients vary across countries. In our study population,
59% of patients were employed, while a study in the Middle East reported an employment
rate of 54% [47]. Conversely, preliminary data from the Global Survey conducted in the
U.S.A., United Kingdom, France, Italy, and Germany indicated that only 34% of TDT
patients were employed [40]. Our findings underscore the significance of established
employment policies for TDT patients in Greece, which provide job opportunities in the
public sector and the potential for earlier retirement with a fully paid pension. Nevertheless,
creating an accessible and suitable working environment for TDT patients remains a
challenge for policymakers, especially considering recent findings by Shah et al., which
indicated that the mean working productivity impairment for TDT patients was 42%
compared to a typical working week [31].

Gender and choice of iron chelator were significantly associated only with certain
domains of HRQoL. As shown in Table 4, female patients exhibited significantly higher
TranQol scores in the family functioning and school and career subdomains. There is no
consensus in the literature regarding the effect of gender on HRQoL in TDT. Sobota et al.
reported that female patients in the USA had worse HRQoL [15], whereas studies in Iran
and Bangladesh demonstrated that female patients had a better quality of life [39,46,48].
It could be speculated that the differences in cultural and social environments between
countries may explain the contradictory effect of gender on HRQoL.

Regarding comparisons between different iron chelators, Deferasirox was positively as-
sociated only with the physical health subdomain compared with Deferoxamine monother-
apy, with no difference in HRQoL compared to patients treated with Deferoxamine com-
bined with oral Deferiprone. The published data regarding the effect of iron chelators on
HRQoL are heterogeneous in the literature. Sobota et al., in one of the largest studies of
TDT patients, concluded that the type of chelator was not associated with HRQoL and
suggested that this may be due to patients typically being free to choose their chelation
therapy [15]. Goulas et al., in a study of quality of life and iron chelation treatment satisfac-
tion, showed that TDT patients receiving Deferoxamine, alone or in combination with an
oral iron chelator, perceived higher treatment efficacy, comparable HRQoL, and comparable
satisfaction with the iron chelator compared to patients receiving Deferoxamine, alone or
in combination with an oral iron chelator [12]. In clinical practice, physicians may utilize
our findings to inform patients about the choice of iron chelator and address any concerns
about their impact on everyday life.

This study had some limitations. The cross-sectional design of the study may be
less informative in detecting differences in HRQoL between patient subgroups compared
to a longitudinal prospective design. Additionally, all participants were recruited from
reference thalassemia centers in urban areas of Greece, so our results may not fully re-
flect HRQoL among TDT patients residing in rural areas and treated in less organized
thalassemia institutions. Nevertheless, the study had a high participation rate and a
high probability of detecting significant differences between almost all patient subgroups
(power = 0.8, significance level = 5%), representing real-world clinical practice in a routine
care environment.

The assessment of HRQoL status among TDT patients in Greece has been an unmet
need until now. In this multicentric study, we have successfully measured HRQoL using
the combination of the generic SF-36v2 and the disease-specific TranQol questionnaires,
with an adequate response rate from the participants in a representative sample of the
Greek TDT population. We have demonstrated that both social-demographic and clinical
factors may impact the HRQoL of TDT patients. The implementation of the disease-specific
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TranQol offers the potential for future re-evaluation of HRQoL and the identification of
emerging factors affecting HRQoL in the era of novel treatments and interventions in TDT.

5. Conclusions

The integration of TranQol, an internationally recognized disease-specific QoL ques-
tionnaire, has provided us with a robust framework to assess the HRQoL of TDT patients in
Greece. This approach not only enabled us to quantify HRQoL levels but also established a
baseline for future monitoring and comparison with other countries. The identification of
vulnerable patient subgroups, particularly older individuals and those who were unem-
ployed, underscores the need for targeted interventions to enhance their QoL. Overall, the
HRQoL status in TDT is relatively high in Greece, possibly due to the healthcare environ-
ment and social support. Other countries with high incidence rates of TDT may adopt the
“paradigm of Greece” and improve the HRQoL of TDT patients.
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Abstract: As individuals diagnosed with Parkinson’s disease enter older age, the myriad challenges
and complications associated with this condition tend to escalate. Hence, there is a critical necessity
to comprehensively discern the perceived needs of these individuals, along with their proposed
remedies and essential support requisites. Additionally, understanding the perspectives of their
families becomes imperative to formulate tailored interventions aimed at enhancing their overall
development, progression, and quality of life. The study’s main objective is to assess the perceived
needs of individuals with PD and their family members, propose necessary solutions, and suggest
future perspectives. The study encompassed a cohort of 268 participants, comprising 179 individuals
diagnosed with Parkinson’s disease and 89 of their relatives. A meticulously designed structured
interview instrument consisting of 93 items was employed to assess various domains encompassing
perceived needs, institutional support mechanisms, essential solutions, and future anticipations.
Results: Statistically significant differences were found in health resources, social services resources,
obstacles, solutions, and future outlook, with higher mean values from the relatives. Conclusions:
The results highlight the most concerning needs in this context. Specifically, those needs related to
health resources, social services resources, and future outlook present the greatest differences between
the two subsamples, with the family members perceiving more needs. This alignment extended
to both the categorization of unmet needs and the requisite solutions envisioned to address them.
Suggested improvements include a sociosanitary strategy, stakeholder involvement, and prioritizing
flexible home assistance to support older individuals with PD and their families.

Keywords: clinical health psychology; health care; elder; quality of life; Parkinson’s disease

1. Introduction

Parkinson’s disease (PD) presents a prevalent neurological disorder with a crude
prevalence between 100 and 200 per 100,000 persons, expected to rise due to aging popula-
tions and increased life expectancy [1,2]. PD ranks as the second-most common progressive
neurodegenerative disorder, often leading to substantial disability, discrimination, and
stigma, impacting the overall quality of life (QoL) [3].

As individuals affected by PD age, the challenges posed by this illness also grow [4].
The lower prevalence and wide geographical dispersion can result in isolation and hinder
social interaction among those affected [5].

Motor complications related to walking and posture control, fatigue, pain, psychiatric
issues, sleep disturbances, and mood disorders significantly affect the lives of those with
PD, highlighting multiple unmet needs [6–12]. In this regard, the perceived and unmet

Healthcare 2024, 12, 498. https://doi.org/10.3390/healthcare12040498 https://www.mdpi.com/journal/healthcare115



Healthcare 2024, 12, 498

needs related to the motor profile in people with PD have not varied significantly since the
1980s [13]. On the other hand, researchers have also focused their interest on individuals
who experienced a significant symptom burden and concerns at the early to middle disease
stage [14], highlighting how relatively common non-motor neuropsychiatric features such
as anxiety and depression can also lead to social isolation [15]. Other needs, including
those of families, pertain to training and information related to health care associated with
the disease, symptoms, how to recognize them, coping strategies, and necessary lifestyle
changes [16]. Identifying and addressing these needs are closely tied to enhancing quality
of life, where meeting all requirements determines a good quality of life [17–19].

Unfortunately, these needs often receive inadequate attention, and information on this
subject is relatively scarce [20,21]. Therefore, there is a critical need to identify the perceived
needs, propose solutions, and determine necessary measures and support, including those
perceived by family members. Understanding the needs of individuals with PD is crucial
for providing essential services and enhancing their progress and quality of life [22,23].

The repercussions of this disease extend beyond the affected individuals to impact
their families significantly. The symptomatology’s dependency often positions families as
the primary caregivers, experiencing their own substantial support needs [24]. However,
if families lack the necessary assistance and professional services for patient care, they
themselves may suffer considerably [25].

Projections suggest that families will increasingly struggle to meet these needs [26].
The burden on families, associated with halting work, loss of social connections, and
increased caregiving time, restricts the possibility of keeping individuals within their
familiar environments. Therefore, a reevaluation of efforts between families, private sectors,
and the state becomes imperative to establish an effective care model. Furthermore, there is
a pressing need for developing therapies and care plans that can address the multifaceted
needs of PD, ultimately improving the lives of those affected and their families. Finally,
tailored support plans must be designed to offer appropriate services and assistance
according to specific needs [27].

Given this context and the lack of conclusive data [28], the study’s main objective is
to assess the perceived needs of individuals with PD and their family members, propose
necessary solutions, and suggest future perspectives. From this overall objective, the
following research questions arise: (I) What are the most prominent perceived needs of
individuals diagnosed with PD and their family members, according to the assessment
results? (II) What solutions are proposed as necessary to address the identified needs
during the evaluation of individuals with PD and their family members? (III) What future
perspectives are suggested by the participants regarding the needs and proposed solutions
in the context of PD?

The following initial hypotheses are proposed: (I) Perceived needs of individuals with
PD will mainly be related to health, economic and healthcare resources, dependence, home
assistance, and the existence of barriers. (II) Proposed solutions, in relation to this first
hypothesis, are directly related to health, lack of or difficulty with economic resources, the
development of dependence in terms of care, specialization of home assistance, and the
control of barriers. (III) Support will be needed, to be developed in the institutional, eco-
nomic, healthcare, family, and social domains. (IV) There will be no significant differences
in perceived needs between individuals with PD and their family members.

By gathering this information, the study aims to pinpoint the most crucial areas and
differences between individuals with PD and their relatives regarding identifying these
needs. This study aims to provide a valuable contribution by delving into a comprehen-
sive understanding of the perceived needs of individuals diagnosed with PD and their
families as they face the challenges associated with aging. This alignment underscores the
importance of considering both perspectives in order to formulate tailored interventions to
enhance overall development, progression, and quality of life for those affected by PD in
older age. To achieve this, the study assesses the needs of the primary stakeholders in this
disease—the aging individuals with PD and their families. Only by understanding their
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needs can resources be effectively planned to enhance individual autonomy and quality of
life for both individuals with PD and their families.

2. Materials and Methods

2.1. Participants

The study included 268 participants categorized into two groups: individuals diag-
nosed with PD and their respective relatives. All participants resided in Spain, with the
majority (82.68%) hailing from the Principality of Asturias.

The PD group consisted of 179 participants, aged between 45 and 92 years (M = 72.40;
SD = 9.40), with 54.75% being female. Among them, 65.37% lived in family settings, 15.08%
in supportive living facilities, and 16.2% lived alone.

The group of relatives reporting on the needs of PD individuals comprised 89 partici-
pants (53.93% women). Predominantly, they were identified as sons/daughters (38.20%)
or spouses (37.80%), with ages ranging from 46 to 91 years (M = 72.01; SD = 9.96). Note
that there is a smaller number of individuals in the sample of family members compared
to individuals with PD because many did not have a close relative willing to complete
the interview.

2.2. Instrument

Needs evaluation was conducted using the Interview for Needs Assessment of Ageing
People with Disabilities (INEAD), a well-established interview consisting of 93 items; this
scale has been used in previous studies and has estimated reliability coefficient (alpha
coefficient of 0.85) [20]. The personal interview is a semi-structured interview that combines
closed-ended questions with multiple-choice alternatives, with a final open-ended inter-
view. It gathers comprehensive information on descriptive variables related to disability
and sociodemographic and environmental variables (personal data, interview completion
data, clinical data, and information about living arrangements). Additionally, it assesses
eight categories of needs: personal health, economic resources, health resources and social
services resources, physical and social barriers, social support measures and networks,
solutions required, and future outlook. Finally, an open-ended question is included for
“other considerations to add”. On the other hand, the family interview is formally inte-
grated into the final part of the personal interview and consists of 6 questions regarding
the family members’ opinions about concerns and needs, solutions, institutional measures
and support, and thoughts about the future of the person with Parkinson’s.

2.3. Data Analysis

Initially, normality was assessed using the Kolmogorov–Smirnov (K–S) test. Sub-
sequently, non-parametric tests were employed to analyze perceived needs, solutions
required, and future outlook. The effect size was estimated using Cohen’s (1988) criteria
(η2) with values categorized as low (≤0.02), moderate (between 0.03 and 0.14), and large
(>0.14). Independence tests (X2) were applied, and the phi coefficient measured associa-
tions between variables. IBM SPSS 20 for Windows facilitated all analyses, conducted at a
CL = 95%.

2.4. Procedure

To gather sample data, we proceeded to contact all public and private services that
cater to individuals with PD in the northern region of Spain. First, a list of potential candi-
date centers was developed, and the necessary institutional contacts were established with
the entities involved to inform them about the study and coordinate meetings with the indi-
viduals concerned. This included more than 100 associations, residential centers, healthcare
facilities, support services, and rehabilitation services. Professionals and representatives
from these centers and institutions disseminated information about the research among
their associates through letters or phone calls. In all cases, prior consent was requested
for participation. Once individuals expressed their willingness to collaborate, personal
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interviews were scheduled. All participants received information about the study and its
objectives, and confidentiality and anonymous use of the information for research purposes
were guaranteed. The recruitment of the sample was carried out in compliance with the
regulations governing the protection of personal data (LOPD 15/1999).

Given the mobility and accessibility challenges faced by this group, the interviews
were conducted individually in accessible premises of the associations or by visiting
the home or residence of the evaluated person. The completion of each interview took
approximately 60–75 min. The interviews were administered individually to individuals
with Parkinson’s disease and their families by the interviewing team, which had received
prior information and training. In cases where participants faced communication or
understanding limitations, family members or caregivers familiar with the individual’s
needs provided assistance. In those cases where the interview could not be completed or
data were missing, the entire interview was discarded.

Ethical considerations: The principles for conducting research contained in the Dec-
laration of Helsinki were respected. Although the study involves the participation of
human subjects, no experimentation has been conducted on them and confidentiality
and voluntariness of data have been ensured, complying with articles 40 and 45 of the
Deontological Code of Psychology in Spain, which can be cited as national legislation
safeguarding the rights and duties of assessment within the field of Psychology, as well
as with the guidelines of the international document ‘Guide for the Assessment Process’.
All participants were informed of the research and its objectives. Permission and informed
consent were collected from all participants. Removing names and using identifying codes
that the researchers did not know guaranteed confidentiality and anonymity.

3. Results

As the data did not fit a normal distribution, the Mann–Whitney U test was used
to examine the statistical differences between both subsamples. Statistically significant
differences were found in health resources, social services resources, obstacles, solutions,
and future outlook, with higher mean values from the relatives (Table 1). In order to avoid
possible sample size influences on these results, the effect size (p < 0.05) was estimated,
giving overall large results (ranging from 0.24 to 0.90).

Table 1. Results of the Mann–Whitney U test on perceived needs, solutions required, and future outlook.

Subsample Mean Rank χ2 (df) Asymp. Sig. η2

Personal health
PDP 132.65 0.33 (1) >0.05 -

Relatives 138.23

Economic resources
PDP 129.35 2.87 (1) >0.05 -

Relatives 144.87

Health resources
PDP 127.99 3.96 (1) <0.05 0.24

Relatives 147.59

Social services resources
PDP 122.07 14.80 (1) <0.05 0.90

Relatives 159.49

Physical and social barriers PDP 127.65 4.56 (1) <0.05 0.28
Relatives 148.28

Social support measures and network PDP 129.85 2.12 (1) >0.05 -
Relatives 143.85

Solutions required PDP 122.20 13.63 (1) <0.05 0.83
Relatives 159.23

Future outlook
PDP 128.10 3.97 (1) <0.05 0.24

Relatives 147.37

Note. PDP: people with Parkinson’s disease; df = degrees of freedom; η2 = estimated effect size.

The factor of “personal health” encompasses concerns related to overall health sta-
tus, dependence, the presence of pain, daily personal care, and difficulties in medication
management, among others. The “economic resources” factor aggregates concerns re-
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lated to pensions, family economic situation, economic independence, grants, and work
disability. The “health resources” area encompasses concerns related to treatment and
physiotherapy, improved healthcare facilities, hospital healthcare, quality of healthcare,
and lack of information about these resources, among others. Concerns related to “social
services resources” address home assistance, improved social facilities, lack of information
about these resources, support services, and leisure time, among others. The “physical
and social barriers” area addresses concerns about architectural barriers, transportation
ease, accessibility to public buildings, social barriers, societal acceptance, etc. In the “social
support and network” area, support from municipalities, equal opportunities, training
activities, and environmental support, among others, are addressed. Regarding “solutions
required”, all those related to previous needs are addressed, and as for “future outlook”,
thoughts regarding living with quality of life, personal autonomy, loneliness, boredom, etc.,
are considered.

Pearson Chi-squared tests were then performed between the areas and categories that
were statistically significant in the previous analysis in order to specify in which items the
differences were found.

For the existence of physical and social obstacles, there were only significant differ-
ences in “technical assistance which aids mobility and access”. However, this difference
disappeared once Yates’ correction (p > 0.05) was applied.

In terms of factors related to health and social services resources and future outlook,
which demonstrated statistically significant differences, all of the items except “rely on
physiotherapy treatment” suggested more concern on the part of the families (Table 2).

Table 2. Statistically significant types of health resources, social services resources, and future outlook.

Yes (%) χ2 (df) ϕ Asymp. Sig.

Health
Resources

Difficulties in attending treatment PDP 10.6 10.62 (1) −0.210 <0.01
Relatives 27.0

Have support appliances and prosthetics PDP 10.6 30.64 (1) −0.348 <0.01
Relatives 40.4

Have physiotherapeutic treatment PDP 33.5 5.35 (1) 0.150 <0.05
Relatives 19.1

Information on health and care resources
PDP 16.2 6.36 (1) −0.164 <0.05

Relatives 30.3

Quality of healthcare PDP 25.1 4.27 (1) −0.135 <0.05
Relatives 38.2

Social
services

resources

Have help in the home PDP 33.5 4.89 (1) −0.143 <0.05
Relatives 48.3

Appropriate quality of social services attendance PDP 16.2 12.09 (1) −0.222 <0.01
Relatives 36.0

Future
outlook

Face a solitary future PDP 10.1 40.63 (1) −0.399 <0.01
Relatives 44.9

A future living independently PDP 10.1 59.31 (1) −0.480 <0.01
Relatives 53.9

Face an uncertain, worrying future PDP 17.3 11.70 (1) −0.218 <0.01
Relatives 37.1

Face the future with no problems PDP 9.5 44.75 (1) −0.418 <0.01
Relatives 46.1

Face the future with personal autonomy PDP 19.0 14.42 (1) −0.241 <0.01
Relatives 41.6

Have assurance about the future
PDP 19.0 11.81 (1) −0.219 <0.01

Relatives 39.3

Note. Yes % = percentage of people with Parkinson’s disease (PDP) and relatives who mention this indicator;
df = degrees of freedom; ϕ = phi coefficient.

Similar results were found with respect to the types of solutions needed (Table 3).
Again, there were statistically significant differences between the two subsamples, with
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the family members requiring more solutions, except for the availability of help for per-
sonal daily care, having more and better health facilities, having more specialist health
professionals, more transport facilities, promotion of adapted living spaces, and increased
resources from patient associations and community support.

Table 3. Statistically significant solutions are required.

Yes (%) χ2 (df) ϕ Asymp. Sig.

Availability of help for personal daily care PDP 27.9 6.19 (1) 0.161 <0.05
Relatives 13.5

Increased family help PDP 12.8 54.15 (1) −0.458 <0.01
Relatives 56.2

Have more and better health installations
PDP 33.5 4.47 (1) 0.138 <0.05

Relatives 20.2

Retire earlier
PDP 5.6 17.13 (1) −0.265 <0.01

Relatives 23.6

Have more specialized professionals PDP 29.6 7.56 (1) 0.177 <0.01
Relatives 13.5

Improved prosthetics support PDP 10.6 13.42 (1) −0.234 <0.01
Relatives 29.2

Have more and better information
about health

PDP 21.8 11.69 (1) −0.218 <0.01
Relatives 42.7

Availability of legal and administrative support PDP 11.7 7.63 (1) −0.179 <0.01
Relatives 25.8

Better quality of health care PDP 19.6 11.04 (1) −0.212 <0.01
Relatives 39.3

Availability of support services for leisure and free time PDP 19.6 22.46 (1) −0.298 <0.01
Relatives 48.3

Societal acceptance PDP 12.8 21.33 (1) −0.292 <0.01
Relatives 38.2

Acceptance by the family PDP 8.4 29.38 (1) −0.342 <0.01
Relatives 36.0

More transport facilities PDP 30.7 16.21 (1) 0.255 <.01
Relatives 7.9

Promote adapted living arrangements PDP 21.8 8.58 (1) 0.190 <0.01
Relatives 6.7

Support for informal carers PDP 23.5 4.04 (1) −0.132 <0.05
Relatives 36.0

Coordination between different administrations
PDP 25.7 11.50 (1) −0.216 <0.01

Relatives 47.2

Increased resources for associations
PDP 42.5 39.12 (1) 0.391 <0.01

Relatives 4.5

Community support PDP 22.9 15.14 (1) 0.248 <0.01
Relatives 3.4

Note. Yes % = percentage of people with Parkinson’s disease (PDP) and relatives who mention this indicator;
df = degrees of freedom; ϕ = phi coefficient.

Looking at the Phi coefficient, it is worth mentioning the concern shown by the
relatives regarding the difficulty the person with PD has in achieving an independent
future with no problems, which is related to those solutions linked to increased family
support and the need for those people with PD to have more resources from patient
associations.

4. Discussion

The study’s main objective is to assess the perceived needs of individuals with PD and
their family members, propose necessary solutions, and suggest future perspectives, since
any proposed course of action must stem from a thorough study and analysis of the reality
characterizing this aging process. In general, the profile of older individuals with PD who
participated in this research is quite heterogeneous.
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The evaluation instrument used to discover the needs of ageing people with PD
incorporates a view of systems which encompasses the multiple settings that have an
impact on the person (e.g., the family) while at the same time including the participation
of the subject with PD themselves in the evaluation of their needs. The results are in line
with previous research, confirming that more than half of the population with PD live
with their family, who are the main caregivers, combining that care with their support
needs [29,30]. For that reason, it is crucial to include these carers’ perspectives in this study,
as it should never be forgotten that a person’s quality of life cannot be isolated from the
care they receive or the people who manage that care [31].

The results highlight the most concerning needs in this context. Specifically, those
needs related to health resources, social services resources, and future outlook present the
greatest differences between the two subsamples, with the family members perceiving
more needs. The main concerns about health resources revolve around the quality of the
health care itself and treatment. These results are not surprising, given the frequent motor
complications in PD, which have a marked impact on these people’s quality of life [32].
Faced with this, it seems necessary to reinforce strategic health plans to make the necessary
support available and to achieve the best outcomes possible [33].

Regarding social services resources, the participants demonstrated particular concern
about having help in the home and having good quality social help. The family members
more often indicated these issues. These results suggest that, despite the undeniable
preventive and family-supporting nature of social services, current access to professional
care is insufficient [34]. A possible explanation for this, it should be noted, is that these
types of services are provided by public administrations to a small number of homes,
making it extremely expensive for many families in the current socioeconomic situation.
When developing interventions, the development of this type of resource would reduce the
burden on carers, making it possible for people with PD to stay in the family environment,
as families are not capable of providing total care for those with PD, especially in the later
stages of the illness.

When considering the future, the biggest worries are about autonomy, loneliness
and independence of those with PD. Staying within their individual, family and social
environment is a facilitating factor in satisfaction and quality of life [30]. However, from
the carer’s perspective, there are more needs in this category. This is logical, as most of
the care this kind of health problem requires can bring with it rather negative effects; one
notable example is high stress [20,35]. The only way to alleviate these needs and prevent
future problems is to make resources available to those caregivers, which compensate
for lack of functioning, avoid total dependency on another person, and facilitate social
contact [36]. Nonetheless, research suggests a lack of resources and support for families,
who will find that their capacity to respond to the needs of those with DP diminishes as
they get older [37].

The results demonstrate a significant requirement for solutions for a similar number
of perceived needs. Chief among the solutions required by those with PD are increased
patient association resources (42.50%) and the need to have more and better health facilities
(33.50%). The care and services provided to those with PD and their families by these
various associations are fundamental, bearing the brunt of specialist care, which is not
simple as it is not managed by public health and social care systems [38]. In the face of this
problem, some solutions should be geared towards those approaches that the older adults
suggest, such as having more specialized professionals (29.60%), and availability of daily
personal care (27.90%), ensuring the maintenance of their quality of life [39].

The relatives requested more solutions to respond to their perceived needs. They
proposed things such as increased family support (56.20%), having more and better in-
formation about the health of the person with PD (42.70%), leisure and free time services
(48.30%), and coordination between various administrations (47.20%). It is important to
highlight the need for these services because if the right level of family involvement is
not achieved, it could lead to serious pathologies such as anxiety, stress [35], or burnout
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syndrome. These issues, which put the emotional well-being of carers at risk, require there
to be quality social support networks which provide the families with the support they
need [40].

In summary, this research provides a holistic view of needs evaluation in the area of
PD thanks to the participation of the two principal agents involved: the ageing person
with PD and the family [23]. Regarding the coincidences and discrepancies observed in the
comparative analysis regarding perceived needs and concerns in general, there is a certain
harmony between individuals and families. Both groups prioritize personal health issues,
and it is worth noting that PD presents a sequence of health problems that manifest as a
consequence of the progression of the disease and disability [34]. To such an extent, both
groups identify assistance for daily personal care and support for informal caregivers as
a solution.

Although the family members tended to indicate more needs, they agree with the
people with PD in terms of the type of needs which are not being met and the solutions
they require, sharing the demand for more and better services in which quality is the prime
factor. It indicates a call for the implementation of activities and solutions appropriate to
these unmet needs so that those with PD can enjoy a sufficient quality of life following
diagnosis [41]. To that end, it is crucial to provide good quality services, as that is the
best guarantee of respecting these people’s rights and meeting their needs [42]. Firstly,
the study is based on the perception of needs from the two fundamental agents, but
it should be noted that the sample size is limited, and the study focuses on a specific
geographical area. Additionally, there has not been an in-depth analysis regarding the
influence of sociodemographic variables on the perception of needs in individuals with
PD. It is important to acknowledge these limitations to ensure a nuanced interpretation of
the findings. Furthermore, a more comprehensive view of the subject could be achieved
by including the opinions of professionals working in this field. Secondly, it would be
interesting to design a longitudinal study to provide a detailed view of the development of
needs as a person ages, allowing the definition of intervention measures appropriate to
individual characteristics.

Considering the discussed data, some improvement proposals are suggested, encom-
passing various areas, and outlined in the following intervention guidelines. Firstly, there
should be an encouragement for the implementation of a sociosanitary strategy involving
all relevant stakeholders to integrate the available resources in addressing the needs of
older individuals with PD and their families. Additionally, there should be a prioritization
of home assistance tailored to the needs of users and the family unit, thus being flexible
in terms of schedules and tasks, thereby promoting the continued residence of the older
person with PD within their family environment.

5. Conclusions

Key findings included concerns regarding health resources, social services resources,
and future outlook, with family members expressing more significant needs. Health
resource concerns pertained to the quality of healthcare and treatment, while social services
resource concerns focused on in-home assistance and the quality of social help. For the
future outlook, the main worries were related to autonomy, loneliness, and independence,
particularly from the perspective of family members.

Solutions required included a need for increased patient association resources and
better health facilities from the perspective of individuals with PD. Family members sought
more solutions, such as enhanced family support, better health information, increased
leisure and free time services, and improved coordination between administrations.

In conclusion, this comprehensive study emphasized the importance of considering
the needs of both individuals with PD and their family members to enhance the quality
of life and wellbeing of those affected. While family members expressed more concerns
and sought more solutions, their alignment on unmet needs highlights the necessity for
increased and higher-quality services to support individuals with PD as well as their
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caregivers. These results underscore the importance of respecting patients’ rights and
addressing their needs. The findings provide valuable insights for developing targeted
intervention measures and warrant further research, potentially involving professionals
in the field, to gain a more comprehensive understanding of the needs and experiences of
those living with PD and their families. Additionally, a longitudinal study could shed light
on the evolution of needs as individuals age, guiding the development of personalized
intervention strategies.
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Abstract: Ovarian cancer is the worst prognostic gynaecological cancer and represents a grave clinical
and social problem. Therefore, the study aimed to assess female patients’ emotional, cognitive,
physical, and social quality of life. The study included 100 patients diagnosed with ovarian cancer
and treated with chemotherapy in a day hospital setting at the Department of Radiotherapy and
Gynaecological Oncology at the Wielkopolska Oncology Centre in Poznań. The patients were given
a standard treatment regimen: paclitaxel 175 mg/m2 in a 3 h infusion and carboplatin at an AUC
of 6 (5–7) following Calvert as a 1 h infusion for six cycles administered every 21 days. In addition,
standardised questionnaires of the Polish version of the EORTC QLQ-C30 and QLQOV28 were
used. The analysis of the collected material shows that the patients reported the highest level of
general health and quality of life at the study’s first stage, i.e., before chemotherapy (mean value of
59.67 points). In contrast, the patients’ lowest level of general health and quality of life was observed
in the fourth stage of the study (mean value of 45.04 points). The problem of side effects, such as
nausea and vomiting, affected the entire study group and was more troublesome in the final stage
of treatment for all patients. In the study’s first stage, the mean score on the nausea and vomiting
symptom scale was 16 points; in the fourth stage, the mean score was 40.07. Of the clinical factors, the
symptom of fatigue was the most severe health problem for the subjects. The mean score of the fatigue
scale in the study’s first stage was 37.11 points, while a score of 70.33 was obtained in the fourth
stage of the research. The multivariate linear regression model showed that the lack of professional
activity lowers quality of life, especially combined with other side effects of chemotherapy, including
hair loss in Stage IV of the study. This study shows that women with ovarian cancer undergoing
chemotherapy need exceptional support from psychologists, nurses, dieticians, and physiotherapists.

Keywords: ovarian cancer; quality of life; QLQ-C30 and QLQ-OV28 questionnaire; first-line
chemotherapy

1. Introduction

Clinical research of ovarian cancer has evolved significantly in recent years due
to the changing perception of ovarian cancer as a single disease to one encompassing
several different histotypes, which differ in aetiological origin, risk factors, molecular
profiles, therapeutic approaches, and clinical outcomes [1]. Despite significant progress in
understanding the aetiological heterogeneity of ovarian cancer and clinical advances, ovarian
cancer ranks seventh among malignancies in women. It is ranked eighth as a cause of cancer
deaths in women worldwide. It is currently the most significant obstacle to achieving desirable
life expectancy in most countries [1,2]. Although ovarian cancer occurs less frequently than
breast cancer, it is three times more lethal. Epidemiological projections indicate that ovarian
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cancer mortality will increase significantly by 2040. From recent data, in 2018, there were
300,000 new diagnoses and 185,000 deaths worldwide [1–3].

Women with ovarian cancer perceive their situation in a specific way, which mirrors
differentiated behaviour. The illness triggers many life changes and presents patients with
complex tasks, which they have to deal with, in many instances, for the first time [4].
The clinical manifestations of the disease significantly affect the extent to which women
can functon in everyday life and even force them to give up on their previous social roles,
reducing their quality of life.

Primary treatments for oncological diseases include surgery, radiotherapy, and chemother-
apy [4,5]. Chemotherapy is the second primary treatment option for ovarian cancer, fol-
lowing surgery, and can be used in almost all stages of the disease. Women who receive
chemotherapy, often with multi-drug regimens, experience many side effects. This type
of treatment negatively affects health-related quality of life. Chemotherapy is essential in
treating ovarian cancer, with platinum derivatives (cisplatin and carboplatin) and taxanes
(paclitaxel) showing the highest activity combined with high toxicity. The side effects
associated with chemotherapy adversely affect patients’ quality of life, limit the dose of
cytostatic agents, and shorten the duration of treatment [4,5]. Chemotherapy for ovarian
cancer causes acute adverse effects, including nausea and vomiting, loss of appetite, and
gastrointestinal mucosal reactions. The incidence of nausea and vomiting in cancer patients
is approximately 40–70% [6,7]. For these reasons, supportive treatment is becoming as
important as chemotherapy itself, as it aims to alleviate these symptoms [6,7].

If unchecked, this type of adverse treatment effect causes significant problems in terms
of mental functioning, resulting in severe disorder in patients’ daily life activities and
negatively affecting their quality of life [6,7].

Therefore, therapeutic teams accompany the patient in the treatment process. Quality
of life (QoL) studies should be a source of information on the patient’s assessment of their
ongoing life situation while undergoing therapy. These studies provide valuable infor-
mation on how to improve the patient’s treatment, allowing comparison of the potential
benefits of the proposed treatment for the patient. Many authors see the primary goal of
quality of life research as such, focusing on the unfavourable consequences and establishing
the relationship between the expectations and aspirations of the patients and their actual
experiences. All the components mentioned above, based on the confrontation with the
disease and its treatment, make quality of life research possible [8–11].

There is an increasing emphasis in clinical trials on patient quality of life during
and after treatment. Particular attention is placed on parameters such as progression-free
survival, overall survival, objective response rate, duration of treatment response, and
clinical benefit rate. Therefore, quality of life data during and after therapy are paramount.
To collect these data, patients use apps to help generate reports on quality of life, functionality,
health status, and overall health. In oncological diseases, survival is not the only goal of
treatment; quality of life often plays an essential role in treatment [9,12].

The main aim of this study is to analyse the quality of life of patients treated for
ovarian cancer during first-line chemotherapy in a single-day hospitalisation using specific
scales: the Cancer Quality of Life Questionnaire (QLQ-C30) and Ovarian Cancer Quality of
Life Questionnaire (QLQ OV28).
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1.1. Particular Objectives

1. The study’s objective is to assess the quality of life in terms of the emotional, cognitive,
physical, and social aspects of patients treated for ovarian cancer during first-line
chemotherapy using four measurements.

2. Four measurements, including the chemotherapy series (study stage), are compared
to patients’ quality of life.

3. Finally, the relationship between the selected parameters and patients’ quality of life
concerning the chemotherapy series (study stage) is studied.

1.2. Hypotheses

1. Chemotherapy reduces the quality of life of respondents.
2. Considering the severity of the side effects of chemotherapy, the subjects’ quality of

life decreases with subsequent courses of drug administration.

1.3. Tests

The study included 100 patients with a diagnosis of ovarian cancer hospitalised in the
Department of Radiotherapy and Gynaecological Oncology at the Wielkopolska Oncology
Centre in Poznań. These patients qualified for surgery in accordance with the Centre’s
Interdisciplinary Committee and then for treatment with first-line chemotherapy in a one-
day regimen. After surgery, the patients received standard chemotherapy according to the
treatment regimen. Disease staging was analysed in the first stage of the study according
to the 2014 International Federation of Gynecology and Obstetrics (FIGO) [13]. The most
crucial criterion for participation in the study was patient consent.

The following inclusion criteria were adopted for the study:

(a) Post-operative patients scheduled for first-line chemotherapy treatment;
(b) Histopathologically confirmed ovarian cancer;
(c) No other cancer and no COVID-19;
(d) Good general condition (0–1) according to the Zubrod-ECOG-WHO scale (https:

//www.mp.pl/interna/table/016_8031, accessed on 1 March 2019) and performance
scale according to the Eastern Cooperative Oncology Group Zubroda-ECOG-WHO
scale, a tool that allows determination of general condition (0—typical performance:
ability to perform everyday activities without limitations; 1—the presence of disease
symptoms, ability to walk and do light work);

(e) white race, Polish nationality.

The following exclusion criteria were adopted for the study:

(a) Previous surgery of the reproductive organs and chemical treatment;
(b) Another cancer;
(c) Palliative treatment.

The study ran from 1 May 2019 to 30 October 2020.
The first-line chemotherapy treatment regimen included administration of paclitaxel

at a dose of 175 mg/m2 in a 3 h infusion and carboplatin at an AUC of 6 (5–7) following
Calvert as a 1 h infusion. The chemotherapy comprised six cycles administered every
21 days. In Figure 1, the course of the study is presented.
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Figure 1. Course of the study.

2. Methodology

Polish versions of the scales were used to assess the quality of life: QLQ-C30 and QLQ
OV28.

2.1. Standardised Questionnaires
2.1.1. EORTC QLQ-C30 Version 3.0

The European Organisation for the Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30 (EORTC QLQ-C30) was used in this study. The Quality of Life
Study Group created the EORTC QLQ-C30 questionnaire in accordance with the European
Organisation for the Research and Treatment of Cancer (EORTC). It is a fundamental tool
for measuring the quality of life in the cancer patient population; it does not consider
the cancer’s form, type, or location. It consists of 30 questions using a 4-degree Likert
scale. The exceptions are two questions on health status and general quality of life, which
use a 7-point scale. The measurement of the patient’s functioning includes physical and
emotional functioning, functioning in social roles, cognitive and social functioning, and
overall quality of life. Assessment of the impact of symptoms on quality of life includes
fatigue, nausea and vomiting, dyspnoea, pain, sleep disturbances, constipation, diarrhoea,
and loss of appetite. In addition, it is possible to assess the impact of the disease on the
patient’s financial situation. The QLQ-C30 questionnaire assesses the quality of life in
15 dimensions. In each of these, the quality of life is expressed on a 0–100 scale. The first 6
of these are functional scales, in which a higher score indicates a higher level of functioning,
and a higher level of general health means a higher quality of life. The remainder are
symptom scales, in which a higher score indicates an intense severity of disease symptoms
and, therefore, a lower quality of life.

EORTC approval for the questionnaire was emailed via the European Organisation
for Research and Treatment website on 12 February 2019.
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2.1.2. EORTC QLQ-OV28

The European Organization for the Research and Treatment of Cancer Quality of Life
Questionnaire—Ovarian Cancer Module (EORTC QLQ-OV28) is an ovarian module of the
questionnaire, containing questions on physical and psychological symptoms in ovarian
cancer patients, taking into account disease state and treatment modality (i.e., surgery,
chemotherapy, radiotherapy). The ovarian module should always be completed together
with the QLQ-C30 questionnaire.

The questionnaire contains 28 questions grouped into three functional scales assessing
self-perception, sexuality, attitude to illness, and treatment. Assessment of the impact of
symptoms on quality of life includes gastrointestinal disorders, peripheral neuropathies,
menopausal symptoms, and other effects of chemotherapy, as well as the impact of hair
loss on quality of life. It consists of 28 questions assessed using a 4-degree Likert scale. The
quality of life assessment ranges for each scale from 0–100. For all symptoms and functional
scales on the QLQ-OV28, a higher score indicates a higher severity of the problem and,
therefore, lower quality of life.

EORTC approval was obtained for using the scales mentioned above, and the key was
received by email via the European Organisation for Research and Treatment website on
12 February 2019.

2.2. Documentation of the Patient’s Medical History

Laboratory results were analysed from each patient’s medical history, including
haemoglobin, erythrocyte, leukocyte, neurocyte, platelet, and CA125 antigen levels. In
addition, comorbidities and stages of disease according to the 2014 FIGO [10] were analysed
in the study’s first phase. A subsequent article will include laboratory results regarding
quality of life analysis.

2.3. Questionnaire

A self-administered survey questionnaire comprised five questions concerning age,
place of residence, marital status, education, and professional activity.

2.4. Ethics

The study was conducted in accordance with the Declaration of Helsinki and was
approved by the Ethics Committee of the Poznan University of Medical Sciences and
registered under reference numbers 46/16 and 564/16 (all patients gave informed consent,
and the Ethics Committee of Poznan University of Medical Sciences approved the study
registered as case Nos. 46/16 and 564/16). Participation in the survey was voluntary and
anonymous, and all participants in the study gave their informed consent to participate.
The informed consent form contained information about the study, its purpose, the method
of responding to questions, and the possibility of withdrawing from the study at any time
without incurring any consequences.

2.5. Statistical Methods

Analysis of the quantitative variables (i.e., expressed in numbers) was carried out by
calculating the arithmetic mean, standard deviation, median, and quartiles.

Analysis of the qualitative (i.e., non-numeric) variables was carried out by calculating
each value’s number and percentage of occurrence.

Qualitative variables were compared across groups using the chi-square test (with
Yates correction for 2 × 2 tables) or Fisher’s exact test where low expected counts appeared.

Comparisons of quantitative variables across three or more groups were made using
the Kruskal–Wallis test. When statistically significant differences were detected, a post hoc
analysis was performed with Dunn’s test to identify statistically significantly different groups.

Comparisons of quantitative variables across the four repeated measures were made
using the Friedman test. Once statistically significant differences were detected, a post hoc

130



Healthcare 2023, 11, 2596

analysis (Wilcoxon paired t-tests with Bonferroni correction) was performed to identify
statistically significant measurement differences.

Multivariate analysis was used to determine the factors influencing the quality of life
and to assess their significance and the amount of variance explained by these factors.

The variables of age, marital status, education, professional activity, comorbidities,
and FIGO scale were introduced into the model.

Multivariate analysis was used for the QLQ-OV 28 scale for Stages I and IV.
Statistical analysis was performed in R. version 4.1.0 using the R Core Team (2021)

method (R: a language and environment for statistical computing, R Foundation for Sta-
tistical Computing, Vienna, Austria. URL https://www.R-project.org/) (accessed on
30 December 2019).

3. Results

3.1. Characteristics of Respondents

One hundred women participated in Stage I of the study. In comparison, 94 respon-
dents participated in Stage IV. Five women did not continue chemotherapy due to the
development of peripheral polyneuropathy: three women aged 61 years and over and two
women aged 41–50. Moreover, one woman aged 41–50 continued treatment in a hospital
closer to home after the first administration.

Almost 38% of the respondents had completed the secondary education level. More
than half of the women in the study (64%) were pensioners, and 36% worked professionally.
In 68% of the patients, the stage of ovarian cancer was defined as Stage III according to the
FIGO classification, with 63% in Stage IV of the study (Table 1).

Table 1. Characteristics of patients upon enrolment in the study.

Variable Number of Patients (n)

Age range (years)
• ≤50 14
• 51–60 21
• ≥61 65

Marital status
• Single 12
• Married 54
• Widow 34

Education
• Elementary 13
• Vocational 30
• Secondary 38
• Higher 19

Professional activity
• Professionally active 36
• Pension 64

Comorbidities
• YES 59
• NO 41

FIGO stage
• II 22
• III 68
• IV 10
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3.2. Analysis of the Quality of Life as Based on the QLQ-C30 and QLQ-OV28 Scales of the
Subjects in the Different Stages of the Study (Table 2)

The analysis showed statistically significant differences between the different stages
of the study for all quality of life scales.

The mean values for general health, physical functioning, role functioning, emotional
functioning, cognitive functioning, and social functioning were higher in the first stage of
the study compared to the mean values in the subsequent stages of the study. In the fourth
stage of the study, the mean values were the lowest, indicating the lowest quality of life of
the subjects.

Statistically significant differences were found for all areas of the scale across the stages
of the study (p < 0.001) (Table 2).

Table 2. Comparison of patients’ quality of life by stage of the study based on QLQ-C30 functional
scales.

Quality of Life Stage I Stage II Stage III Stage IV p

General health/QOL
Mean ± SD 59.67 ± 16.31 53.54 ± 14.39 48.65 ± 16.53 45.04 ± 18.59 p < 0.001 *

median 58.33 50 50 41.67
quartiles 50–66.67 50–66.67 37.5–58.33 33.33–58.33 I > II > III, IV

Physical functioning
Mean ± SD 74.27 ± 20.19 65.45 ± 19.62 51.11 ± 22.38 45.46 ± 21.99 p < 0.001 *

median 80 66.67 53.33 46.67
quartiles 60–93.33 46.67–80 36.66–66.67 26.67–65 I > II > III > IV

Functioning
in roles

Mean ± SD 69 ± 24.28 58.08 ± 23.01 46.13 ± 24.38 39.72 ± 26.22 p < 0.001 *
median 66.67 66.67 50 33.33

quartiles 50–100 33.33–66.67 33.33–66.67 16.67–66.67 I > II > III.IV

Emotional functioning
Mean ± SD 55.75 ± 18.94 47.47 ± 18.65 37.12 ± 19.06 28.28 ± 22.14 p < 0.001 *

median 58.33 50 33.33 33.33
quartiles 41.67–66.67 33.33–66.67 25–50 8.33–47.92 I > II > III > IV

Cognitive functioning
Mean ± SD 77 ± 19.79 71.38 ± 21.57 63.97 ± 21.52 57.98 ± 22.36 p < 0.001 *

median 83.33 66.67 66.67 66.67
quartiles 66.67–100 50–83.33 50–83.33 50–66.67 I > II > III > IV

Social functioning
Mean ± SD 63.5 ± 21.54 51.68 ± 22.27 39.39 ± 23.02 35.11 ± 26.04 p < 0.001 *

median 66.67 50 33.33 33.33
quartiles 50–66.67 33.33–66.67 25–66.67 16.67–66.67 I > II > III, IV

p—Friedman test + post hoc analysis (Wilcoxon matched pair tests with Bonferroni correction). * statistically
significant relationship (p < 0.05). QLQ-C30: functional scales—higher value indicates a higher level of function-
ing/quality of life; range 0–100.

The mean values in the functional and symptom scales increased with the order of the
study stage, indicating higher problem severity and lower quality of life for the patients.
Statistically significant differences were found for all areas of the symptom scales in the
different stages of the study (p < 0.001). There was the highest increase in mean values for
“hair loss”, with a mean value of 8.67 in Stage I, while in Stage IV of the study, the value
increased to 65.96 (Table 3).

Table 3. Comparison of patients’ quality of life at different study stages based on the QLQ-OV28
functional and symptom scales.

Quality of Life Stage I Stage II Stage III Stage IV p

Perception of
one’s own body

Mean ± SD 30.5 ± 23.81 43.1 ± 24.4 54.71 ± 28.87 58.87 ± 31.84 p < 0.001 *
median 33.33 33.33 66.67 66.67

quartiles 0–33.33 33.33–66.67 33.33–66.67 33.33–83.33 IV, III > II > I

Sexuality
Mean ± SD 6.43 ± 11.04 2.34 ± 6.64 1.93 ± 6.25 1.23 ± 5.2 p < 0.001 *

median 0 0 0 0
quartiles 0–16.67 0–0 0–0 0–0 I > II, III, IV

Approach to
disease/treatment

Mean ± SD 63.67 ± 24.46 73.79 ± 19.65 82.27 ± 17.16 86.53 ± 19.27 p < 0.001 *
median 66.67 77.78 77.78 100

quartiles 44.44–77.78 55.56–88.89 66.67–100 77.78–100 IV > III > II > I
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Table 3. Cont.

Quality of Life Stage I Stage II Stage III Stage IV p

Gastrointestinal
symptoms

Mean ± SD 39.52 ± 21.5 41.32 ± 19.02 47.14 ± 18.13 51.32 ± 21.15 p < 0.001 *
median 38.1 42.86 42.86 47.62

quartiles 28.57–53.57 28.57–52.38 33.33–57.14 34.52–66.67 IV > III > II.I

Peripheral
neuropathy

Mean ± SD 19.44 ± 23.39 42.54 ± 24.28 59.15 ± 22.04 71.04 ± 21.57 p < 0.001 *
median 11.11 33.33 66.67 66.67

quartiles 0–33.33 33.33–66.67 33.33–66.67 55.56–97.22 IV > III > II > I

Hormonal/menopausal
symptoms

Mean ± SD 15.17 ± 20.25 18.18 ± 20.63 21.38 ± 21.57 25.53 ± 24.77 p < 0.001 *
median 0 16.67 16.67 33.33

quartiles 0–33.33 0–33.33 0–33.33 0–33.33 IV > III > II.I

Other side effects
of chemotherapy

Mean ± SD 26.53 ± 19.21 36.8 ± 17.78 47.68 ± 17.31 53.4 ± 16.92 p < 0.001 *
median 20 40 46.67 53.33

quartiles 13.33–40 26.67–46.67 36.66–60 40–66.67 IV > III > II > I

Hair loss
Mean ± SD 8.67 ± 21.25 44.61 ± 22.57 65.96 ± 26.43 70.2 ± 21.33 p < 0.001 *

median 0 33.33 66.67 66.67
quartiles 0–0 33.33–66.67 50–83.33 66.67–83.33 III > IV > II.I

p—Friedman test + post hoc analysis (Wilcoxon matched pair tests with Bonferroni correction); * statistically
significant relationship (p < 0.05). QLQ-OV28: functional scales/symptom scales—higher value indicates greater
severity of problems/symptoms and lower quality of life; range 0–100.

3.3. Women’s Quality of Life According to the QLQ-OV28 Functional and Symptom Scales at
Stage I of the Study

1. Perception of One’s Own Body Domain—See Table S1 in Supplementary Material.
2. Sexuality Domain—See Table S2 in Supplementary Material.
3. Approach to Disease/Treatment Domain—See Table S3 in Supplementary Material.
4. Gastrointestinal Symptoms Domain—See Table S4 in Supplementary Material.
5. Peripheral Neuropathy Domain—See Table S5 in Supplementary Material.
6. Hormonal/Menopausal Symptoms Domain—See Table S6 in Supplementary Mate-

rial.
7. Other Side Effects of Chemotherapy Domain—See Table S7 in Supplementary Mate-

rial.
8. Hair Loss Domain—See Table S8 in Supplementary Material.

3.4. Women’s Quality of Life According to the QLQ-OV28 Functional and Symptom Scales at
Stage IV of the Study
3.4.1. Perception of One’s Own Body Domain

Table 4 presents the results of a multivariate analysis for the QLQ-OV28 scale in the
perception of one’s own body domain.

The multivariate linear regression model showed that patients aged 61 and over had a
perception of one’s own body domain score that was, on average, 38.395 points lower than
those aged up to 50 years. A lack of professional activity was associated with an increase in
the score for the perception of one’s own body domain by an average of 34.2 points.

The R2 coefficient for this model was 13.62%, which means that 13.62% of the variability
of the perception of one’s own body domain result was explained by the variables included
in the model (see Table 4).
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Table 4. Women’s quality of life according to the QLQ-OV28 in perception of one’s own body domain
at Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 −9.722 −35.549 16.104 0.463
≥61 −38.395 −66.903 −9.887 0.01 *

Marital status
Single ref.

Married −10.808 −32.485 10.87 0.331
Widow −19.17 −42.553 4.212 0.112

Education

Elementary ref.
Vocational −8.256 −29.952 13.439 0.458
Secondary −4.936 −26.961 17.09 0.662

Higher 0.866 −26.603 28.335 0.951

Professional
activity

Professionally
active ref.

Pension 34.2 7.019 61.382 0.016 *

Comorbidities
No ref.
Yes −1.231 −15.145 12.682 0.863

FIGO stage
II ref.
III 0.808 −14.928 16.544 0.92
IV 0.598 −25.149 26.345 0.964

p—multiple linear regression; * statistically significant (p < 0.05).

3.4.2. Sexuality Domain

Table 5 presents the results of a multivariate analysis for the QLQ-OV28 scale in
the sexuality domain. The multivariate linear regression model showed that none of the
analysed features was a significant independent predictor of the sexuality domain score
(all p > 0.05).

Table 5. Women’s quality of life according to the QLQ-OV28 in the sexuality domain at Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 −2.055 −6.219 2.109 0.336
≥61 −3.944 −8.541 0.652 0.096

Marital status
Single ref.

Married 1.845 −1.651 5.34 0.304
Widow 1.501 −2.269 5.271 0.437

Education

Elementary ref.
Vocational −0.055 −3.553 3.443 0.975
Secondary −0.719 −4.27 2.833 0.693

Higher 0.963 −3.466 5.392 0.671

Professional
activity

Professionally
active ref.

Pension −0.731 −5.114 3.651 0.744

Comorbidities
No ref.
Yes 0.033 −2.21 2.276 0.977

FIGO stage
II ref.
III 0.17 −2.368 2.707 0.896
IV −0.458 −4.609 3.693 0.829

p—multiple linear regression.
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The R2 coefficient for this model was 15.71%, which means that 15.71% of the variability
of the sexuality domain result was explained by the variables included in the model (see
Table 5).

3.4.3. Approach to Disease/Treatment Domain

Table 6 presents the results of a multivariate analysis for the QLQ-OV28 scale in the
approach to disease/treatment domain.

Table 6. Women’s quality of life according to the QLQ-OV28 in the approach to disease/treatment
domain at Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 2.754 −13.096 18.604 0.734
≥61 −4.334 −21.83 13.162 0.629

Marital status
Single ref.

Married −4.036 −17.339 9.268 0.554
Widow 0.651 −13.699 15.001 0.929

Education

Elementary ref.
Vocational −9.135 −22.45 4.179 0.182
Secondary −2.042 −15.559 11.476 0.768

Higher −0.968 −17.826 15.89 0.911

Professional
activity

Professionally
active ref.

Pension 14.151 −2.531 30.832 0.1

Comorbidities
No ref.
Yes −4.029 −12.568 4.509 0.358

FIGO stage
II ref.
III 3.802 −5.855 13.459 0.443
IV 3.993 −11.809 19.794 0.622

p—multiple linear regression.

The multivariate linear regression model showed that none of the analysed features
was a significant independent predictor of the disease/treatment domain score (all p > 0.05).

The R2 coefficient for this model was 11.19%, which means that 11.19% of the variability
of the disease/treatment domain result was explained by the variables included in the
model (see Table 6).

3.4.4. Gastrointestinal Symptoms Domain

Table 7 presents the results of a multivariate analysis for the QLQ-OV28 scale in the
gastrointestinal symptoms domain.

The multivariate linear regression model showed the following:

- The status of being married reduces the result on the gastrointestinal symptoms
domain by an average of 14.961 points in relation to single and widowed status;

- The lack of professional activity increases the result on the gastrointestinal symptoms
domain by an average of 19.389 points.

The R2 coefficient for this model was 18.17%, which means that 18.17% of the variability
of the gastrointestinal symptoms domain result was explained by the variables included in
the model (see Table 7).
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Table 7. Women’s quality of life according to the QLQ-OV28 in the gastrointestinal symptoms domain
at Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 4.447 −12.25 21.143 0.603
≥61 −3.976 −22.406 14.454 0.674

Marital status
Single ref.

Married −14.961 −28.976 −0.947 0.039 *
Widow −14.078 −29.194 1.039 0.072

Education

Elementary ref.
Vocational −9.727 −23.752 4.299 0.178
Secondary −5.463 −19.702 8.776 0.454

Higher −3.348 −21.106 14.41 0.713

Professional
activity

Professionally
active ref.

Pension 19.389 1.816 36.961 0.033 *

Comorbidities
No ref.
Yes −1.886 −10.881 7.109 0.682

FIGO stage
II ref.
III 0.476 −9.697 10.65 0.927
IV 5.285 −11.361 21.93 0.535

p—multiple linear regression; * statistically significant (p < 0.05).

3.4.5. Peripheral Neuropathy Domain

Table 8 presents the results of a multivariate analysis for the QLQ-OV28 scale in the
peripheral neuropathy domain.

Table 8. Women’s quality of life according to the QLQ-OV28 in the peripheral neuropathy domain at
Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 12.852 −2.607 28.31 0.107
≥61 10.614 −6.45 27.677 0.226

Marital status
Single ref.

Married −5.969 −18.944 7.006 0.37
Widow −5.302 −19.297 8.694 0.46

Education

Elementary ref.
Vocational −1.427 −14.412 11.559 0.83
Secondary 0.828 −12.355 14.011 0.902

Higher −3.805 −20.246 12.637 0.651

Professional
activity

Professionally
active ref.

Pension 20.597 4.328 36.867 0.015 *

Comorbidities
No ref.
Yes −7.103 −15.431 1.224 0.098

FIGO stage
II ref.
III 0.533 −8.886 9.952 0.912
IV 3.236 −12.175 18.646 0.682

p—multiple linear regression; * statistically significant (p < 0.05).
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A multivariate linear regression model showed that professional inactivity increases
the peripheral neuropathy domain score by an average of 20.597 points.

The R2 coefficient for this model was 32.57%, which means that 32.57% of the variability
of the peripheral neuropathy domain result was explained by the variables included in the
model (see Table 8).

3.4.6. Hormonal/Menopausal Symptoms Domain

Table 9 presents the results of a multivariate analysis for the QLQ-OV28 scale in
the hormonal/menopausal symptoms domain. The multivariate linear regression model
showed the following:

- Being married reduces the score on the hormonal/menopausal symptoms domain by
an average of 17.222 points in relation to being single;

- Widowhood reduces the score on the hormonal/menopausal symptoms domain by
an average of 22.994 points in relation to being single.

Table 9. Women’s quality of life according to the QLQ-OV28 in the hormonal/menopausal symptoms
domain at Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 −8.082 −28.274 12.109 0.435
≥61 −20.106 −42.394 2.182 0.081

Marital status
Single ref.

Married −17.222 −34.169 −0.274 0.05 *
Widow −22.994 −41.275 −4.713 0.016 *

Education

Elementary ref.
Vocational 6.841 −10.121 23.803 0.432
Secondary 1.493 −15.726 18.713 0.865

Higher 2.829 −18.647 24.305 0.797

Professional
activity

Professionally
active ref.

Pension 10.269 −10.982 31.52 0.346

Comorbidities
No ref.
Yes −0.77 −11.648 10.108 0.89

FIGO stage
II ref.
III −0.009 −12.311 12.294 0.999
IV −0.873 −21.003 19.256 0.932

p—multiple linear regression; * statistically significant (p < 0.05).

The R2 coefficient for this model was 12.76%, which means that 12.76% of the variability
of the hormonal/menopausal symptoms domain result was explained by the variables
included in the model (see Table 9).

3.4.7. Other Side Effects of Chemotherapy Domain

Table 10 presents the results of a multivariate analysis for the QLQ-OV28 scale in
the other side effects of chemotherapy domain. The multivariate linear regression model
showed the following:

- A lack of professional activity increases the result on the other side effects of chemother-
apy domain by an average of 14.401 points.

The R2 coefficient for this model was 22.34%, which means that 22.34% of the other
side effects of chemotherapy domain result was determined by the variables included in
the model (see Table 10).
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Table 10. Women’s quality of life according to the QLQ-OV28 in the other side effects of chemotherapy
domain at Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 11.071 −1.941 24.084 0.099
≥61 4.65 −9.714 19.014 0.528

Marital status
Single ref.

Married −3.607 −14.529 7.315 0.519
Widow −0.543 −12.324 11.238 0.928

Education

Elementary ref.
Vocational −2.964 −13.895 7.967 0.597
Secondary −2.055 −13.152 9.043 0.718

Higher −3.076 −16.916 10.764 0.664

Professional
activity

Professionally
active ref.

Pension 14.401 0.706 28.097 0.042 *

Comorbidities
No ref.
Yes 0.25 −6.76 7.26 0.944

FIGO stage
II ref.
III 0.794 −7.134 8.723 0.845
IV 0.6 −12.373 13.572 0.928

p—multiple linear regression; * statistically significant (p < 0.05).

3.4.8. Hair Loss Domain

Table 11 presents the results of a multivariate analysis for the QLQ-OV28 scale in the
hair loss domain. The model showed that a lack of professional activity increases the result
on the hair loss domain by an average of 21.947 points.

Table 11. Women’s quality of life according to the QLQ-OV28 in the hair loss domain at Stage IV.

Variable
Regression
Coefficient

95%CI p

Age
≤50 ref.

51–60 −10.947 −31.034 9.141 0.289
≥61 −16.865 −39.038 5.309 0.14

Marital status
Single ref.

Married 13.815 −3.045 30.675 0.112
Widow 3.774 −14.412 21.96 0.685

Education

Elementary ref.
Vocational −14.839 −31.713 2.035 0.089
Secondary −1.959 −19.09 15.172 0.823

Higher 8.203 −13.162 29.568 0.454

Professional
activity

Professionally
active ref.

Pension 21.947 0.806 43.088 0.045 *

Comorbidities
No ref.
Yes −10.49 −21.312 0.332 0.061

FIGO stage
II ref.
III 10.296 −1.943 22.535 0.103
IV −7.532 −27.558 12.494 0.463

p—multiple linear regression; * statistically significant (p < 0.05).
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The R2 coefficient for this model was 24.15%, which means that 24.15% of the variability
of the hair loss domain result was explained by the variables included in the model (see
Table 11).

4. Discussion

Research on quality of life primarily aims to show how the disease, symptoms or
treatment affect patients and how it relates to different life domains/activities. Counterfac-
tually, few research papers analyse the quality of life in women with ovarian cancer treated
with chemotherapy. The available scientific papers approach the topic in a general way,
cover different types of cancer therapies, and often do not assess the impact of clinical and
demographic factors on quality of life, nor do they compare the stages of chemotherapy
administration. It should also be noted that in the few studies cited, the methodology, the
research tools used, the group sizes, and the determinants analysed differ significantly
from our research.

4.1. Quality of Life in Women with Ovarian Cancer during Chemotherapy

In the present study, Polish ovarian cancer patients undergoing first-line chemother-
apy had an increasingly poor quality of life assessment with each study stage (four stages).
Cytostatics treatment significantly affected overall health, including worsening symp-
toms/complications and emotional, cognitive, physical, and social functioning.

Statistically significant differences in the assessment of quality of life were observed in
areas related to the side effects of chemotherapy. Comparing the results of the first stage
of the study with the results of the fourth stage, the following symptoms were observed:
nausea and vomiting, loss of appetite, peripheral neuropathy, and hair loss.

Campbell et al. obtained similar results [14] when they investigated the impact of
chemotherapy on women with recurrent ovarian cancer and the quality of their lives. They
also used the EORTC QLQ-C30 and EORTC QLQ-OV28 questionnaires as well as the MOST-
T35 (Measure of Ovarian Symptoms and Treatment Concerns). In their analyses, symptoms
originating from the gastrointestinal tract related to symptomatic neuropathy, nausea and
vomiting, and psychiatric symptoms negatively affected the quality of life. Also, the patients
presented a low quality of life in the functioning and general health questionnaires. In a study
conducted by Nho et al. [15], it was found that successive cycles of chemotherapy, where the
patients received either platinum or taxane (and, above all, the resultant numerous side effects),
worsened their quality of life. Mental stress, fatigue, pain, abdominal discomfort, flu-like
symptoms, fluid accumulation, and peripheral neuropathy negatively affected the quality
of life of ovarian cancer patients undergoing adjuvant chemotherapy, especially in patients
with depression and high anxiety levels, as reported by Hwang et al. [16]. Low quality of
life, especially in the area of physical and emotional functioning, and susceptibility to mood
disorders, were presented by patients in the study by Shirala et al. [17]. Deterioration of
quality of life in women with ovarian cancer was also observed by Chase et al. [18], Tachata
et al. [19], Słoniewski et al. (platinum-based chemotherapy) [20], Lee et al. [21], Sarkar
et al. [22], Śniadecki et al. (intraperitoneal chemotherapy—IPC) [23], Bhugwandass et al.
(chemotherapy type: carboplatin–paclitaxel, cisplatin–paclitaxel, cisplatin–etoposide, and
cyclophosphamide–carboplatin) [24], and Perkowska et al. [25] as a result of chemotherapy.
In a study by Lee et al. [26], only 15% (out of approximately 948) of patients indicated
improved quality of life after completion of platinum-based chemotherapy. Perkowska
et al. [5] and Smorąg et al. [27] linked poor quality of life to depression in women in their
studies. Kozaka [28], in her review article, clearly emphasised that treatment-related side
effects, including physical and emotional burdens, significantly affect women’s quality
of life.

Plotti et al. (Carboplatin and Paclitaxel) [29], Kim et al. (hyperthermic intraperitoneal
chemotherapy—HIPEC) [30], Blagden et al. (carboplatin and paclitaxel) [31], and Penar-
Zadarko et al. [32] obtained different results, indicating that chemotherapy does not affect
the quality of life in a way that reduces it or keeps it stable [33]. Pergialiotis et al. [34]
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indicated that the type of treatment used (in this case, combination therapy with taxanes
and platinum) affected quality of life. Also, in Sompolska-Rzechuła [4], women undergoing
chemotherapy rated their quality of life positively in the social, functional, emotional, and
physical spheres, and adverse symptoms did not affect their well-being negatively.

4.2. Selected Parameters and the Quality of Life of Women with Ovarian Cancer
during Chemotherapy

The research has shown that age is one of the factors that strongly determines quality
of life. Depending on the number of years and the subsequent study stage, the women
felt that their quality of life was affected differently by their functioning, symptoms, or
sense of their health. For example, women over 60 were not affected by sexual problems,
hormonal/menopausal symptoms, or their body perception. In contrast, higher levels of
fatigue, pain, shortness of breath, or gastrointestinal symptoms were reported to affect
quality of life. Alternatively, regarding the effect of nausea and vomiting on quality of
life, at Stage III of the study, this symptom correlated strongly in 51–60-year-old women.
However, Stage IV did not significantly affect this age group, indicating that life stage (age)
and related functioning, social roles, and expectations are reflected in the perception of
quality of life.

In Nho et al. [15], age was also a factor in reduced quality of life. According to
Zhou et al. [35], poor quality of life was also related to age (older age influenced poorer
functioning in the physical area, whereas younger age influenced poorer functioning in
the mental area). Older people (≥70 years of age), as reported by Walree et al. [36], had
a lower sense of the quality of life than younger people (<70 years of age), especially
in the domains of general health and in all functional subscales, except for emotional
functioning. Panoskaltsis et al. [37] performed a multivariate analysis of the effect of age on
the quality of life in women with ovarian cancer undergoing intraperitoneal chemotherapy
in hypothermia (HIPEC). Advanced age (>65) was a factor that negatively affected patient
survival. In Sompolska-Rzechuła [4], women aged 63–88 had a higher quality of life in
terms of social well-being, emotional well-being, functional well-being, and perceived
complaints, and women aged 24–63 years had a higher quality of life in terms of physical
well-being. In the present study, the severity of the disease had an impact on some quality
of life domains, both in the functional areas and the symptoms present, being variable
depending on the phase of the study. In our study, the multivariate linear regression model
showed that lack of professional activity lowers the quality of life, especially because the
other side effects of chemotherapy domain, as well as hair loss in Stage IV of the study.

Chase et al. [18], Friendlander et al. [38], Tachata et al. [19] (disease stage adversely
affected the gastrointestinal variable in the patients), and Zhou et al. [35] also observed the
impact of the disease stage on quality of life. In contrast, Koole et al. [39], who evaluated the
effect of intraperitoneal hyperthermia chemotherapy in Stage III ovarian cancer, showed
no negative impact on quality of life. Similarly, Sampolska-Rzechuła et al. [4] found that
functional well-being, social well-being, and perceived discomfort were not significantly
associated with disease stage.

The research was conducted on the Polish population and should only be related
to this population. The authors recommend performing future studies in other national
groups and making comparisons, which could provide interesting results and be the subject
of interesting discussion.

A significant limitation of our research is the small size of the group. This may limit the
ability to conclusively determine the impact of chemotherapy on quality of life. However,
it was only possible to recruit the women who met the established criteria during the
study period.

The quality of life of the subjects was not assessed by taking into account the scope
of the surgery and histologic tumour type. The researchers knew the results of laboratory
tests for the examined women, such as the level of haemoglobin, erythrocytes, leukocytes,
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neurocytes, platelets, and the CA125 antigen. Using multivariate analysis, the article
considered these parameters in assessing the quality of life.

The study did not include a comparison group of women without ovarian cancer or
women with ovarian cancer who had not received chemotherapy. This may limit the ability
to conclusively determine the impact of chemotherapy on quality of life.

This study was partially conducted during the COVID-19 pandemic; however, to
maintain the original assumptions, we did not study the impact of COVID-19, which could
potentially affect the results.

The innovative value of this study is that the results are paramount and needed in
developing treatment and nursing programs to reduce the side effects of chemotherapy, for
example, the prevention of nausea and vomiting, appetite enhancement, and coping with
hair loss, especially for older and retired women.

5. Conclusions

Deterioration of physical, emotional, cognitive, and social functioning during succes-
sive rounds of chemotherapy is associated with the need for improving and intensifying
the care associated with cancer treatment.

Gastrointestinal symptoms during treatment require continuous monitoring and eval-
uation for adjustments to supportive management.

Side effects accompanying treatment for ovarian cancer patients require support from
psychologists, dieticians, nurses, and physiotherapists.

The obtained results will help to create a strategy for reducing the severity of chemother-
apy side effects, which may improve the quality of life of women with ovarian cancer.

The implications of the above research can be a source of education for patients
undergoing chemotherapy, as an indicator of what complications and intensity they can
expect at each stage of treatment, additionally taking into account their age. For medical
staff (nurses and doctors), quality of life research can support a holistic approach to patients
who receive chemotherapy, including preventive action to reduce ailments/complications.

The research was conducted in Poland, only in one city. An interesting prospect would
be to extend this study to other centres, including foreign ones, and to conduct comparative
studies to see if all patient populations respond the same to chemotherapy using different
types of cytostatics.
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13. Zalewski, K.; Misiek, M.; Góźdź, S.; Bidziński, M. Nowy system klasyfikacji zaawansowania nowotworów jajnika, jajowodu i

otrzewnej—Stan na 2014 rok. Onkol. Prakt. Klin. 2015, 11, 129–134.
14. Campbell, R.; Costa, D.S.J.; Stocklera, M.; Lee, Y.C.; Ledermann, J.A.; Berton, D.; Sehouli, J.; Roncolato, F.T.; Connell, R.O.;

Okamoto, A.; et al. Measure of Ovarian Symptoms and Treatment concerns (MOST) indexes and their associations with
health-related quality of life in recurrent ovarian cancer. Gynecol. Oncol. 2022, 166, 254–262. [CrossRef]

15. Nho, J.H.; Kim, S.R.; Nam, J.H. Symptom clustering and quality of life in patients with ovarian cancer undergoing chemotherapy.
Eur. J. Oncol. Nurs. 2017, 30, 8–14. [CrossRef]

16. Hwang, K.H.; Cho, O.H.; Yoo, Y.S. Symptom clusters of ovarian cancer patients undergoing chemotherapy, and their emotional
status and quality of life. Eur. J. Oncol. Nurs. 2016, 21, 215–222. [CrossRef]

17. Shirali, E.; Yarandi, F.; Ghaemi, M.; Montazeri, A. Quality of Life in Patients with Gynecological Cancers: A Web-Based Study.
Asian Pac. J. Cancer Prev. 2020, 21, 1969–1975. [CrossRef]

18. Chase, D.M.; Marín, M.R.; Backes, F.; Han, S.; Graybill, W.; Mirza, M.R.; Pothuri, B.; Mangili, G.; O’Malley, D.M.; Berton, D.; et al.
Impact of disease progression on health-related quality of life of advanced ovarian cancer patients—Pooled analysis from the
PRIMA trial. Gynecol. Oncol. 2022, 166, 494–502. [CrossRef]

19. Techata, A.; Muangmool, T.; Wongpakaran, N.; Charoenkwan, K. Effect of cancer stage on health-related quality of life of patients
with epithelial ovarian cancer. J. Obstet. Gynaecol. 2022, 42, 139–145. [CrossRef]
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i depresyjność u kobiet z rozpoznaniem raka trzonu macicy i raka jajnika–analiza porównawcza. Folia Medica Lodz. 2015, 42,
123–143.
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Abstract: Eating disorders are complex psychiatric disorders characterized by compensatory and
restrictive behavior and a preoccupation with one’s body. Eating and purging behaviors are con-
sidered dysfunctional emotional regulation strategies. Therefore, psychological treatment is es-
sential. The most common psychological interventions are dialectical behavior therapy (DBT),
cognitive–behavioral therapy (CBT), family therapy (FBT), multi-family group therapy (MFTG) and
mentalization-based treatment (MBT). The aim of this study was to summarize the current evidence
on the impact of psychological treatments on emotional regulation difficulties and psychological
symptoms in patients with eating disorders, especially anorexia nervosa. A search was conducted on
PubMed and Web of Science using the terms “anorexia nervosa” and “emotion dysregulation”. Of
the 278 initial articles, we included 15 publications. The results indicate that the acquisition of coping
strategies, through DBT, leads to an improvement in anxiety and alexithymia. DBT, CBT and MBT
lead to a reduction in the use of dysfunctional emotional regulation strategies too. Eating disorders
involve both physical and mental health; therefore, it is desirable for future research to focus on the
mutual synergy between the mental and physical components by evaluating various factors, such as
biomarkers and the most appropriate therapeutic approach, with respect to the treatment setting.

Keywords: emotion dysregulation; eating disorders; anorexia nervosa; psychological treatment; BMI

1. Introduction

Eating disorders (ED) are complex psychiatric disorders characterized by unhealthy
exercise, a preoccupation with body weight, restrictive eating behaviors and compensatory
behaviors. They are associated with compromised interpersonal functioning, poor quality
of life, clinical and psychiatric comorbidity and high levels of mortality [1]. Usually,
eating disorders occur at any age, but they are more frequent in early to mid-adolescence,
especially among females [2].

According to the DSM-5 classification [3], the main EDs are anorexia nervosa (AN),
bulimia nervosa (BN) and binge eating disorder (BED). BN is characterized by binge eating
followed by purging behaviors such as vomiting or the use of laxatives and body concerns,
which promote the maintenance of a normal body weight, while BED is characterized by
recurrent episodes of binge eating (≥1/week for a minimum of 3 months) that promote
the onset of obesity [4]. Meanwhile, AN is characterized by a refusal to maintain a healthy
body weight, an intense fear of gaining weight, body image distortion and weight control
behaviors such as excessive exercise and self-induced vomiting [5].

Regarding AN, two subtypes exist: the restricting subtype of anorexia (AN-R) and
the binge–purge subtype of anorexia (AN-BP). The latter is characterized by binge eating
or purging behaviors, such as self-induced vomiting or the use of laxatives, whereas the

Healthcare 2024, 12, 1388. https://doi.org/10.3390/healthcare12141388 https://www.mdpi.com/journal/healthcare144



Healthcare 2024, 12, 1388

restricting subtype of anorexia nervosa is characterized by strict limitations in the amounts
and types of food consumed [6].

According to Haynos and Fruzzetti’s model [7], some of the typical behaviors of
patients with anorexia, such as binge eating, caloric restriction or purging, can be considered
as maladaptive strategies to regulate aversive emotional states in social and emotional
conflict. Therefore, AN can be described as a maladaptive emotion regulation strategy that
attenuates psychological distress [8,9]. In fact, some authors have noted that patients with
AN showed more negative emotions prior to and more positive emotions after restrictive
eating, and exercise was associated with a decrease in negative affect after but not prior
to physical activity. These findings indicate that a low-calorie diet and excessive exercise
might be used as an emotional regulation strategy [8,10].

According to the multidimensional model proposed by Gratz and Roemer [11], emo-
tional dysregulation is characterized by (a) difficulties in the awareness and understanding
of emotions, (b) difficulties in the acceptance of emotions, (c) difficulties in controlling
impulsive behavior and engaging in goal-directed behavior when experiencing negative
emotions and (d) a lack of functional and appropriate emotional regulation strategies to
modulate emotional responses in order to fulfil personal goals and situational demands.

Some evidence shows that individuals with anorexia nervosa have higher levels of
alexithymia [12], deficits in emotional awareness and emotional clarity [13], difficulties
in forming mental representations of emotions [14], problems in recognizing, expressing
and understanding emotions [8], a lower ability to regulate emotions and fewer emotional
regulation strategies to use when they are upset [15], more difficulties in regulating positive
affective states [16], maladaptive beliefs about experiencing emotions that lead to the
non-acceptance of emotional experiences [17], negative body self-image [1], difficulties in
empathy [18] and interoceptive deficits [19].

In patients with ED, interoceptive deficits refer to difficulties in the identification of
hunger signals and satiety and confusion between these body sensations and emotions [19].
Some common traits among individuals with AN, such as social isolation, cognitive rigidity,
reward insensitivity, needs for symmetry and perfectionism, appear to be related to emo-
tional overcontrol and they favor the maintenance of an eating psychopathology [12]. A lack
of adaptive emotional regulation strategies, such as problem-solving skill difficulties, avoid-
ance, suppression and rumination, was linked to a greater eating psychopathology [12].

Santos and Haynos [16] found that the greater non-acceptance of positive emotions
was associated with greater anxiety and depression in AN and less restriction was linked to
impulsivity in response to positive emotions. It has been hypothesized that anxiety could
be associated with a fear of food and the subsequent avoidance and restriction of food in
these patients.

Some studies have found no association between body mass index (BMI) and diffi-
culties in emotional regulation for individuals with AN, while other studies have reported
an association between emotional regulation deficits and underweight patients with AN
compared to those in recovery. Other studies have found that BMI was positively associated
with emotional regulation difficulties, the avoidance of affect and distress intolerance, and
an improvement in emotional regulation deficits was associated with weight gain, inde-
pendently of psychological treatment [20]. Further, it is hypothesized that patients with
AN-BP have greater emotion regulation difficulties compared to patients with AN-R, but
only in the emotional impulsivity area [21]. Other studies have investigated the differences
between AN-R and AN-BP [1,8,12,16,21]. In AN-R, emotional regulation difficulties tend to
be characterized by emotional overcontrol as a lack of emotion expression and emotional
inhibition, while, in AN-BP, emotional regulation difficulties tend to be characterized by
impulsivity and difficulties in inhibiting behavior when experiencing negative emotions [12].

Racine and Wildes [17] demonstrated that BMI was unrelated to emotional dysregu-
lation, but depressive symptoms influenced changes in emotional regulation difficulties
and AN symptoms. Further, depressive and alexithymic symptoms were associated with
deficits in emotional regulation strategies in adolescents with anorexia, and alexithymia
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may be a negative prognostic factor for AN, independently of depressive symptoms and
disease severity.

The role of emotional dysregulation in ED maintenance has received increased atten-
tion in both research and treatment. The most commonly investigated treatments in ED are
dialectical behavior therapy (DBT), cognitive–behavioral therapy (CBT) and family-based
treatment (FBT), followed by multifamily therapy group (MFTG) and mentalization-based
treatment (MBT).

DBT is based on biosocial theory, according to which biological vulnerability and a
poor environmental context cause difficulties in emotional regulation [22]. It aims to help
individuals with AN to learn new coping strategies to effectively manage and regulate
their emotions [23]. In CBT, the therapist focuses on alliance and motivation. Sessions
aim to recognize and modify dysfunctional thoughts related to body image, weight and
food. FBT focuses on family relationships and the ways in which parents can help their
children to eat; furthermore, another aim of such treatment is to give the patient more
responsibility for their own weight restoration [24]. MBT may enhance treatment strategies
by adapting interventions to the mental capacities of a patient with ED and to help to
maintain a therapeutic relationship and reduce relapse rates [25]. MFTG helps patients
and their families to learn and reflect on one another’s thoughts, to identify and repair
disconnections related to AN [26].

Despite an awareness that emotional dysregulation is a common phenomenon in
eating disorders, the knowledge of the efficacy of psychological treatment in reducing
emotional regulation deficits is currently poorly investigated. We therefore undertook
our study to perform an evidence mapping review regarding the impact of psychological
treatment on emotional dysregulation in eating disorder patients, particularly in patients
with anorexia. Specifically, the research objectives of this review were to

- summarize the current evidence of the impact of psychological treatment on emotional
regulation difficulties and psychological symptoms in eating disorder patients;

- identify gaps in the literature that may require further research;
- identify research questions in terms of the determinants for future implementa-

tion actions.

2. Materials and Methods

2.1. Study Design

We conducted an evidence mapping review to analyze the literature focused on emotional
dysregulation associated with anorexia nervosa. The framework outlined by the Global
Evidence Mapping (GEM) Initiative [27] in their methodological paper on scoping studies was
adopted. We performed this review according to the Preferred Reporting Items for Systematic
Reviews and Metanalysis (PRISMA)—Extension for Scoping Reviews (PRISMA-R) [28].

2.2. Search Strategy

To identify potentially relevant studies for inclusion, we performed a scoping search
of MEDLINE through PubMed and Web of Science in March 2023. The key search terms
were “anorexia nervosa” and “emotion dysregulation”.

2.3. Inclusion and Exclusion Criteria

To be considered eligible, the titles and abstracts of the retrieved studies had to refer
to patients with anorexia nervosa and signs of emotional dysregulation. The range of the
search strategy was restricted to the 2013–2023 period. To be included, studies had to
(a) be published in the English language; (b) include psychological treatment; (c) include
psychological measures. In addition, we excluded all reviews on the topic.

2.4. Article Selection and Data Extraction

To ensure the reliability of the review, the titles and abstracts of the retrieved studies
were independently screened by two raters for eligibility. The same two raters also eval-
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uated the full texts for inclusion that were retrieved by online databases and the faculty
interlibrary service. Any disagreement between the raters was successfully resolved by
discussion until a consensus was reached. The following data were extracted from each
paper: (a) general information—authors, publication year, country and involved institution
(e.g., university, medical center); (b) study characteristics—study design, sample size, target
sample, range age; (c) biomarkers, comorbidity, psychological measures used and psycho-
logical treatment; (d) data related to the research question of the review—ED treatment
program, a summary of outcomes.

2.5. Data Synthesis

The general information, the study characteristics and the psychological measures used
and the data related to the research question of the review were descriptively synthesized. To
explore the presence and the impact of emotional dysregulation in young adult patients with
anorexia nervosa, the results were summarized referring to ED treatment program outcomes.

3. Procedure

3.1. Search Results

The literature search of the PubMed, Web of Science and Scopus electronic databases pro-
vided a total of 278 publications. After removing 44 duplicates, 234 references were identified
for screening. Based on the inclusion/exclusion criteria, two reviewers screened all titles and
abstracts for eligibility and successfully resolved disagreements by consensus. The full texts
of the remaining 73 papers with potential for inclusion were examined comprehensively.

Out of a total of 73 articles assessed for eligibility, 58 were excluded and the reasons
for exclusion were reported. Figure 1 shows all details of the study search and selection
process. Finally, 15 studies were included.

Figure 1. PRISMA flowchart of the study selection process for the review.
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3.2. Characteristics of the Included Studies

In Tables 1–3 the main characteristics of the included studies are summarized. We
identified the following study characteristics: (a) study design, (b) authors, (c) eating
disorders, (d) target sample, (e) sample size, (f) types of treatment, (g) duration of treatment
and (h) number of dropouts.

Table 1. Main characteristics of the included studies with DBT.

Study Design Authors ED Patients Target Sample Sample Size
Type of

Treatment
Duration of
Treatment

N Dropouts

Observational
study

Preyde et al.,
2016 [19]

AN-R; AN-BP;
BN; EDNOS YO; AD n = 104 DBT Not specified 28

Brown et al.,
2019 [29]

AN-R; AN-BP;
BN; BED;
OSFED

YO; AD n = 135 DBT 97.07 ± 53.16
days 65

O’Mara et al.,
2021 [30]

AN; BN;
EDNOS YO; AD n = 54 DBT 11.3 ± 6.1

weeks Not specified

Case Series
Analysis

Federici et al.,
2013 [31]

AN-P; AN-R;
EDNOS YO; AD n = 7 DBT 6 months Not specified

Quasi-
experimental

Reilly et al.,
2022 [23]

AN-BP; BN;
OSFED YO; AD n = 62

DBT + pharma-
cological
treatment

Not specified 1

Legend: AN-R = Anorexia Nervosa, Restricting Type; AN-BP = Anorexia Nervosa, Binge–Purging Type; BN = Bu-
limia Nervosa; EDNOS = Eating Disorder Not Otherwise Specified; BED = Binge Eating Disorder; OSFED = Other
Specified Feeding and Eating Disorder; AN = Anorexia Nervosa; AN-P = Anorexia Nervosa, Purging Type;
YO = Young; AD = Adult; DBT = Dialectical Behavior Therapy.

Table 2. Main characteristics of the included studies with mixed treatments.

Study Design Authors ED Patients Target Sample Sample Size
Type of

Treatment
Duration of
Treatment

N Dropouts

Pilot
RCT/RCT

Steinglass
et al., 2018 [32] AN YO; AD n = 22 SPT; REaCH 1 months 1

Neyman-
Carlsson et al.,

2019 [24]
AN YO; AD n = 78 CBT; FBT 18 months 4

Petersson et al.,
2022 [33]

AN; BN; BED;
OSFED YO; AD n = 46 CBT; affect

school 8 weeks 16

Observational
study

Rowsell et al.,
2016 [12] AN YO; AD n = 108

CBT; DBT;
interpersonal

therapy

14.4 ± 7.1
weeks 52

Bodell et al.,
2022 [34]

AN; BN; BED;
PD; ARFID CH; YO; AD n = 265 CBT; FBT 26 - 750 days 130

Martin et al.,
2022 [35]

AN; BN; BED;
OSFED CH; YO; AD n = 127 FBT; CBT; DBT Not specified High rates

Reilly et al.,
2022 [36]

AN-R; AN-BP;
BN; OSFED CH; YO; AD n = 1276 DBT;

couples/FBT
83.27 ± 53.32

days 293

Case Series
Report

Caslini et al.,
2015 [37]

AN-R; BN;
EDNOS YO; AD n = 8

Cognitive
restructuring
techniques;
supportive

psychotherapy

One year Not specified

Legend: AN = Anorexia Nervosa; BN = Bulimia Nervosa; BED = Binge Eating Disorder; OSFED = Other Specified
Feeding and Eating Disorder; PD = Purging Disorder; ARFID = Avoidant/Restrictive Food Intake Disorder;
AN-R = Anorexia Nervosa, Restricting Type; AN-BP = Anorexia Nervosa, Binge–Purging Type; EDNOS = Eat-
ing Disorder Not Otherwise Specified; CH = Child; YO = Young; AD = Adult; SPT = Standard Supportive
Psychotherapy; REaCH = Regulating Emotions and Changing Habits; CBT = Cognitive–Behavioral Therapy;
FBT = Family-Based Treatment; DBT = Dialectical Behavior Therapy; Couples/FBT = Family-Based Treatment
and Adjunctive Couples Therapy.
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Table 3. Main characteristics of the included studies with other treatments.

Study Design Authors ED Patients Target Sample Sample Size
Type of

Treatment
Duration of
Treatment

N Dropouts

Pilot study Tantillo et al.,
2019 [26] AN; OSFED YO; AD n = 10 MFTG 26 weeks Not specified

Observational
study

Zeeck et al.,
2021 [25]

AN; BN;
OSFED; CG YO; AD n = 38 MBT 2 years 5

Legend: AN = Anorexia Nervosa; OSFED = Other Specified Feeding and Eating Disorder; BN = Bulimia Nervosa;
CG = Control Group; YO = Young; AD = Adult; MFTG = Multifamily Therapy Group; MBT = Mentalization-
Based Treatment.

All studies focused on patients with eating disorders and difficulties in emotion
regulation. Regarding ED patients, the included studies involved patients with several
conditions, including anorexia nervosa (AN), bulimia nervosa (BN), binge eating disorder
(BED), eating disorders not otherwise specified (EDNOS), other specified feeding and
eating disorders (OSFED), avoidant/restrictive food intake disorder (ARFID) and purging
disorder (PD).

3.3. Sources of Articles

Figure 2 summarizes general information about the subject areas of the included
studies. All papers were published in peer-reviewed journals from 2013 to 2023. Concerning
the publication year, we noted a growing and emerging interest in the last ten years,
showing a general intention to better understand the association between eating disorders
and difficulties in emotional regulation; in fact, only one article, dated 2013, was found
(6.7%), whereas five articles ware found dated 2022 (33%). We observed that almost all
of the first authors’ institutions were universities (n = 13; 86%), highlighting the greater
interest of academic staff rather than clinical staff.

Figure 2. Subject areas of the included studies.

4. Results

The 15 selected studies differed in their study design and methods and included
research carried out using quantitative and qualitative designs.

Tables 1–3 report the details of the studies with, respectively, DBT, mixed treatment
and other treatments. Tables 4 and 5 report a summary of the included studies, respectively,
with and without biomarkers. Table 6 reports the details of the measures and outcomes of
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the included studies. We describe the following features from each included paper: (a) au-
thors; (b) biomarkers; (c) psychological measures; (d) comorbidities; (e) symptoms; (f) ED
treatment program; and (g) outcomes. All papers focused on difficulties in emotional regu-
lation and the use of strategies to regulate emotions in young adults with eating disorders,
while the outcomes referred to psychological measures (e.g., anxiety, depression, emotional
dysregulation, etc.) and the efficacy of the psychological treatment (e.g., dialectical behavior
therapy, family-based therapy, cognitive–behavioral therapy, etc.).

Table 4. Summary of included studies with biomarkers.

Authors
Bio

Markers
Psychological Measures Comorbidities Symptoms

Federici et al., 2013 [31] BMI; potassium;
sodium; Qtc intervals EDE-Q; DSHI MDD; PTSD; ADHD; OCD;

BPD; PD NOS; ANX NOS
ED symptoms;

self-injurious behaviors

Caslini et al., 2015 [37] BMI EDI 2; DES; TAS-20

Obsessive Disorder;
Histrionic Disorder;
Borderline Disorder;
Avoidant Disorder;

Obsessive/Schizoid Disorder

ED symptoms; dissociative
experiences; alexithymia

Rowsell et al., 2016 [12] BMI EDE-Q; DERS; BSI Not Specified ED psychopathology; emotional
dysregulation; ANX; DEP

Steinglass et al., 2018 [32] BMI

EDA-5; SCID-I; SRHI; EDE-Q;
BDI; STAI-T; DERS;

questionnaire to measure, at
the beginning, the

expectations of treatment and,
at the end, treatment

satisfaction post-treatment

Not Specified
DEP; ANX; ED severity;

habit strength;
emotional dysregulation

Brown et al., 2019 [29] BMI DBT-WCCL DSS; EDE-Q;
BDI-II; DERS

Mood Disorder; Anxiety
Disorder; Alcohol Use

Disorder; Substance Use
Disorder

DEP; severity of ED symptoms;
emotional dysregulation;
frequency of DBT skills

Neyman-Carlsson et al., 2019 [24] BMI EDI-3; RAB-R Not Specified ED symptoms;
psychological traits

Tantillo et al., 2019 [26] BMI LEA; LAERS; MINI; EDE
Mood Disorder; Panic
Disorder; Generalized

Anxiety; PTSD

ED examination; acknowledge
emotions; emotional regulation

strategies

Zeeck et al., 2021 [25] BMI
EDE; EDI-2; SCID-5; GSI;

SCL-90-R; BFKE; IIP-K; DERS;
CTQ; RFQ

Depression; Anxiety Disorder;
OCD; PTSD; Somatoform

Disorder; Dysthymia

Eating psychopathology;
attachment; general

psychopathology; interpersonal
problems; emotional

regulation; traumatization

Bodell et al., 2022 [34] BMI EDE-Q; LOCES-brief; CIA;
DERS; ERS; CES-D Not Specified

DEP; ED severity; loss of
control; ED-related impairment;

emotional regulation
and reactivity

Martin et al., 2022 [35] BMI EDE-Q; AAQ-II Not Specified
ED behaviors and cognitions;

psychological inflexibility;
experiential avoidance

Petersson et al., 2022 [33] BMI EDE-Q; DERS-36; TAS-20 Not Specified
ED cognitions and

behaviors; emotional
dysregulation; alexithymia

Legend: BMI = Body Mass Index; EDE-Q = Eating Disorder Examination Questionnaire; DSHI = Deliberate Self-
Harm Inventory; MDD = Major Depressive Disorder; PTSD = Posttraumatic Stress Disorder; ADHD = Attention
Deficit/Hyperactivity Disorder; OCD = Obsessive Compulsive Disorder; BPD = Borderline Personality Disorder;
PD NOS = Personality Disorder Not Otherwise Specified; ANX NOS = Anxiety Disorder Not Otherwise Specified;
ED Symptoms = Eating Disorder Symptoms; EDI-2 = Eating Disorders Inventory-2; DES = Dissociative Experiences
Scale; TAS-20 = Toronto Alexithymia Scale-20; DERS = Difficulties in Emotion Regulation Scale; BSI = Brief
Symptom Inventory; ANX = Anxiety; DEP = Depression; EDA-5 = Eating Disorder Assessment for DMS-5;
SCID-I = Structured Clinical Interview for DMS-IV Axis I Disorders; SRHI = Self-Report Habit Index; BDI = Beck
Depression Inventory; STAI-T = Spielberg State Trait Anxiety Inventory—Trait Version; DBT-WCCL DSS = DBT
Ways of Coping Checklist—DBT Skills Subscale; DBT = Dialectical Behavior Therapy; EDI-3 = Eating Disorder
Inventory-3; RAB-R = Rating of Anorexia and Bulimia Interview—Revised Version; LEA = Lack of Emotional
Awareness; LAERS = Limited Access to Emotion Regulation Strategies; MINI = Mini-International Neuropsychiatric
Interview; EDE = Eating Disorder Examination; SCID-5 = Structured Clinical Interview for DMS-5; GSI = Global
Severity Index; SCL-90-R = Symptom Check-List; BFKE = Bielefelder Fragebogen zu Klientenerwartungen; IIP-
K = Inventory of Interpersonal Problems; CTQ = Childhood Trauma Questionnaire; RFQ = Reflective Functioning
Questionnaire; LOCES-Brief = Loss of Control Over Eating Scale-Brief; CIA = Clinical Impairment Assessment;
ERS = Emotion Reactivity Scale; CES-D = Center for Epidemiologic Studies Depression Scale; AAQ-II = Acceptance
and Action Questionnaire-II; DERS-36 = Difficulties in Emotion Regulation Scale-36.
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Table 5. Summary of included studies without biomarkers.

Authors Biomarkers Psychological Measures Comorbidities Symptoms

Preyde et al., 2016 [19] - EDI-3; RAB-R Not Specified Emotional dysregulation;
interoceptive deficits; ED risk

O’Mara et al., 2021 [30] - BAI; NMR Not Specified ANX; negative mood
regulation expectancies

Reilly et al., 2022 [23] -
BEST; UPPS-P; ERS;

EDE-Q; WCCL; DBT skills
use questionnaire

Major Depressive
Disorder; Social Anxiety

Disorder; PTSD

BPD symptoms; emotional
reactivity; bulimic symptoms;

negative urgency

Reilly et al., 2022 [36] - EDE-Q; TAS-20; BDI-II Not Specified DEP; alexithymia; ED
cognitions and behaviors

Legend: EDI-3 = Eating Disorder Inventory-3; BAI = Beck Anxiety Inventory; NMR = Generalized Expectancy for
Negative Mood Regulation Scale; BEST = Borderline Evaluation of Severity Over Time; UPPS-P = UPPS-P Negative
Urgency Scale; ERS = Emotional Reactivity Scale; EDE-Q = Eating Disorders Examination—Questionnaire;
WCCL = Ways of Coping Checklist; TAS-20 = Toronto Alexithymia Scale-20; BDI-II = Beck Depression Inventory-II;
PTSD = Posttraumatic Stress Disorder; BPD = Borderline Personality Disorder; ANX = Anxiety; DEP = Depression;
ED = Eating Disorder.

Table 6. Features of psychological treatment protocols in AN.

Authors
Psychological

Treatment
Program Target

Protocol
Treatment

Statistical
Analyses

Outcomes

Study with
biomarkers and
psychological

treatment

Federici et al.,
2013 [31] MED-DBT Emotional

regulation

Group and
individual

sessions
No Reduction in suicidal/self-injurious

behavior, ED symptoms

Caslini et al.,
2015 [37] Psychotherapy

Cognitive
restructuring;

emotional literacy
and regulation

Weekly session Wilcoxon test
Reduction in dissociative symptoms,

impulse regulation and improved
body satisfaction

Rowsell et al.,
2016 [12]

Cognitive
behavioral

interventions;
interpersonal
therapy; DBT
skills training

Emotional
regulation

Hybrid
inpatient/day

treatment

Independent
samples t-tests;

ANOVA;
MANOVA;

Mixed
MANOVA

AN-BP improved more than AN-R in
inhibiting impulsive behaviors

Steinglass
et al., 2018

[32]

REaCH
Cue awareness;

emotional
regulation

Twelve 45-min
sessions three

times per week

Pearson
correlations;
ANCOVA

REaCH was associated with
reduction in eating disorder

psychopathology and habit strength
of dietary behaviors and physical

activity

SPT psychoeducation;
goal setting;

Brown et al.,
2019 [29] DBT Mindfulness 5 h weekly group

sessions

ANOVA;
separate linear

regression;
RWA

Increased use of DBT skills; ED,
depressive and emotional
dysregulation symptoms

Neyman-
Carlsson et al.,

2019 [24]

CBT

Identification and
modification of

patient’s
dysfunctional
thoughts and

behaviors

60 1 h weekly
sessions

t-tests;
ANOVA;

multiple and
stepwise

regression

In the CBT group, a lower degree of
emotional dysregulation predicted a
positive change in BMI. In the FBT

group, an impaired ability to
understand and respond to emotions

predicted an increase in weightFBT
Developing

functional family
relations

Forty 90 min
sessions

Tantillo et al.,
2019 [26] R4R

Development of
emotional and

relational
processing skills

16 sessions of 90
min each

Within-patient
standardized R4R is an MFTG

Zeeck et al.,
2021 [25] MBT

Reflective
functioning;
emotional
regulation;

interpersonal
problems

Individual
weekly session;

one group
session; a session
with the family or

partner

t-tests; multiple
regression
analysis;

hierarchical
stepwise

regressions

Improvement in eating pathology,
general psychopathology

Bodell et al.,
2022 [34] CBT; FBT Not detailed Not detailed

ANCOVA;
longitudinal
multilevel

models

Higher emotional reactivity was
associated with loss of control, eating

severity, ED severity and
ED-related impairment
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Table 6. Cont.

Authors
Psychological

Treatment
Program Target

Protocol
Treatment

Statistical
Analyses

Outcomes

Study with
biomarkers and
psychological

treatment

Martin et al.,
2022 [35] CBT; FBT; DBT Behavioral change Not detailed

Pearson
correlations;
mediation

model

Improvements in unhealthy exercise
at month 2

Petersson
et al., 2022

[33]

Affect school
treatment + CBT

Psychoeducation
about a specific

affect

Eight daytime 2 h
group sessions

Pearson test;
Spearman rank

The AS group reported a reduction in
alexithymia, an improvement in

eating disorder cognitions

Study without
biomarkers and
psychological

treatment

Preyde et al.,
2016 [19] DBT Emotional

dysregulation Not detailed
t-tests;

bivariate linear
regression

Improvement in the eating disorder
and affective problems

composite (APC)

O’Mara et al.,
2021 [30] DBT Mindfulness

Twice weekly
sessions; group

activities

Paired sample
t-tests

Improvement in anxiety and a
reduction in expectancies for negative

mood dysregulation

Reilly et al.,
2022 [23]

DBT or DBT +
lamotrigine

Emotional
regulation

6 h a day for
5–6 days a week;

skills group
sessions

MLMs
Reduction in emotional reactivity,

negative urgency and symptoms of
borderline personality disorder

Reilly et al.,
2022 [36]

DBT Not detailed
Individual

therapy; biweekly
skills groups

Two piece-wise
multilevel

models

Reduction in alexithymia

FBT/couples
therapy Not detailed

Weekly sessions
10 h of

treatment/day,
6 days a week

Legend: MED-DBT = Multidiagnostic Eating Disorder Dialectical Behavior Therapy; ED = Eating Disorders;
PTSD = Posttraumatic Stress Disorder; ANOVA = Analysis of Variance; MANOVA = Multivariate Analysis of Vari-
ance; AN-R = Anorexia Nervosa, Restricting Type; AN-BP = Anorexia Nervosa, Binge–Purging Type; DERS = Dif-
ficulties in Emotion Regulation Scale; REaCH = Regulating Emotions and Changing Habits; SPT = Supportive
Psychotherapy; ANCOVA = Analysis of Covariance; DBT = Dialectical Behavior Therapy; RCI = Reliable Change
Index; RWA = Relative Weights Analyses; ED = Eating Disorder; CBT = Cognitive–Behavioral Therapy; BMI = Body
Mass Index; R4R = Reconnecting for Recovery; MFTG = Multifamily Therapy Group; AN = Anorexia Nervosa;
MBT = Mentalization-Based Treatment; FBT = Family-Based Treatment; REML = Restricted Maximum Likelihood;
IOP = Intensive Outpatient Program; PHP = Partial Hospitalization Treatment; MLMs: Multilevel Models.

As summarized in Table 4, the treatments mostly used in the studies with biomarkers
were dialectical behavior therapy (DBT) and cognitive–behavioral therapy (CBT), followed
by family-based treatment (FBT) and multifamily therapy interventions. Applying DBT,
new coping skills such as mindfulness, distress tolerance, emotional regulation and in-
terpersonal effectiveness were taught to help patients to regulate their emotions. The
results showed a reduction in the use of dysfunctional emotional regulation strategies in
AN and EDNOS patients, determined by the typical symptoms of the eating disorder. In
fact, treatment was associated with an improvement in the adaptive expression of one’s
emotions, a greater assumption of responsibility in decision-making and a reduction in
self-harm and suicidal behavior [31]. The early acquisition of these skills (at one month)
predicted a greater improvement in the ED pathology and depressive and emotional dys-
regulation symptoms at discharge [29]. Furthermore, the acquisition of cognitive and
behavioral restructuring strategies produced a pre–post treatment improvement with re-
spect to dissociative symptomatology, impulse regulation and body satisfaction in AN and
BN patients [37].

Difficulties with emotion regulation were mostly treated during a mixed cognitive–
behavioral, dialectical behavioral and interpersonal treatment in a sample of patients with
AN who were admitted to a specialized intensive hospital-based treatment program. Pa-
tients with binge–purge anorexia nervosa (AN-BP), rather than the restricting subtype of
anorexia nervosa (AN-R), reported greater difficulties with emotional regulation overall,
particularly with refraining from impulsive behaviors when experiencing negative emo-
tions. During the treatment, AN-BP patients achieved more pronounced improvements in
impulse control compared to AN-R patients. With regard to emotional dysregulation, im-
provements produced by treatment significantly predicted changes in eating psychopathol-
ogy over time, regardless of the impact due to increased body weight. The improvements
found with respect to emotional clarity and involvement in goal-directed behavior in the
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presence of an altered emotional state corresponded to 36% of the improvements in eating
psychopathology [12].

The behavioral intervention defined as Regulating Emotions and Changing Habits
(REaCH) was focused on the creation of new behavioral routines and the elimination of
maladaptive habits. This intervention was associated with a greater reduction in eating
psychopathology and the severity of eating and physical activity habits, compared to
supportive therapy alone, at the end of treatment in AN patients [32].

Neyman-Carlsson et al. [24] compared two types of psychological treatment: FBT and
CBT. They showed that in the group of patients with anorexia who received family-based
therapy (FBT), an impaired understanding of other people’s emotions predicted an increase
in body weight; then, bulimic symptoms and emotional dysregulation were predictors of an
increased number of diagnostic symptoms. However, in the group of patients undergoing
CBT, a low level of emotional dysregulation and greater interoceptive deficits were able to
predict changes in BMI.

The multifamily intervention called “Reconnecting for Recovery” (R4R) demonstrated
its effectiveness in terms of improving eating psychopathology and emotion recognition in
individuals with AN. These benefits were significant at the 6-month follow-up but not at
the end of treatment. These findings demonstrate that changes in the ability to monitor,
evaluate and modify emotional experiences take time [26].

Overall, AN, BN and BED patients undergoing DBT, FBT or CBT demonstrated an
improvement in emotional reactivity compared to the control group [34] and a reduction
in unhealthy physical exercise at two months from psychological treatment. Unhealthy
exercise was prevalent among individuals with anorexia nervosa, as unhealthy exercise and
restrictive eating may be used to avoid unpleasant and dysfunctional emotions. Increased
emotional reactivity at two months was mediated by an improvement in emotion manage-
ment, particularly in emotional avoidance, at one month after treatment. This effect was
stronger for individuals with AN than other ED diagnoses [35]. Moreover, high emotional
reactivity was associated with a greater reduction in overall eating symptoms and loss of
control related to the severity of the symptomatology. However, emotional reactivity was
not associated with binge eating or impairment-related changes in eating disorders [34].

Petersson et al. [33] compared the effectiveness of a psychological treatment called
“affect school treatment”. Parallel to the intervention, the AS group and the control group
received treatment as usual, which included individual psychotherapy (CBT). The “affect
school treatment” included psychoeducation sessions on specific affective states like joy,
fear, interest/startle, shame, anger, disgust and worry, followed by deep reflection. The last
session focused on stress and pain education and their prevention. The AS group, rather
than the CBT group, showed an improvement in alexithymic symptoms at the 6-month
follow-up and a greater improvement in emotional regulation difficulties, eating-disorder-
related thinking styles and behavior at the 6- and 12-month follow-ups.

AN patients undergoing mentalization-based therapy (MBT) showed an improvement
in the general psychopathology of the eating disorder at discharge, both in terms of a
reduction in bulimic symptoms and with respect to an improvement in BMI. Furthermore,
the reduction in emotional regulation difficulties was evident both at discharge and at the
3-month follow-up. During the follow-up period, the reduction in general psychopathology
was maintained, while there was a slight increase in eating pathology. Patients did not
report an improvement in interpersonal function over the course of treatment but did
so in the time period after discharge. The study found a strong association between the
“Uncertainty” subscale of the Reflective Functioning Questionnaire (RFQ) and emotional
dysregulation, bulimic symptoms and general psychopathology [25].

In the evaluation of the effectiveness of psychological treatment with respect to the
emotional and psychological components assessed in the studies in which biomarkers
were not recorded (Table 5), significant improvements in emotional regulation difficulties,
anxiety, interoceptive deficits, binge eating and alexithymia emerged at the end of dialectical
behavior therapy. Alexithymia manifested the cognitive symptoms of the eating disorder
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as rumination; therefore, an impairment in the ability to identify emotions appears to be
correlated with the greater severity of the eating disorder [19,33].

Reilly et al. (2022) compared the effect of a combined intervention (psychological
and pharmacological treatment) to that of psychological treatment alone [23]. The results
showed that those who received both the psychological intervention and a mood stabilizer
(lamotrigine) had a greater reduction in emotional and behavioral regulation difficulties
than the control group, as well as in borderline personality disorder symptoms. Moreover,
after lamotrigine administration, the patients showed the greater utilization of the skills
acquired during dialectical behavior therapy.

Our review highlights the lack of attention in clinical practice given to clinical and
psychosocial index measurement in the short and long term that are indicative of the
eating disorder severity and quality of life. Moreover, future research could be oriented
toward evaluating psychological treatments’ efficacy in psychoeducation about the impact
of emotional regulation strategies on eating disorder management. Moreover, most of the
studies focused on individual psychological treatment interventions’ efficacy, whereas few
studies were conducted on group treatment interventions.

5. Discussion

In this review, we analyzed the effectiveness of psychological treatments in managing
emotional dysregulation in patients affected by eating disorders. Scientific evidence shows
that eating symptoms, restrictive and compensatory, can be defined as dysfunctional
emotional regulation strategies. Therefore, psychological treatment is essential.

CBT, DBT and FBT show appreciable levels of effectiveness in reducing eating symp-
toms associated with emotional difficulties; in particular, patients treated with DBT show
increased skills for distress tolerance and more personal responsibility for life decisions [31].
The early acquisition of DBT skills in treatment predicted greater improvements in ED,
depressive and emotional dysregulation symptoms [29]. Cognitive ED symptoms were
associated with alexithymia symptoms, and this suggests that an impaired ability to iden-
tify emotions is related to more severe ED symptoms [36]. In reference to CBT, patients
with lower levels of emotional dysregulation strategies, at the end of treatment, exhibited
better outcomes [24]. In patients undergoing FBT, bulimic symptoms and difficulties with
emotion regulation were predictors of increased diagnostic symptoms [24] and a reduction
in alexithymic symptoms [36]. Moreover, for those who followed an MFTG, like R4R, it
is highlighted that changes in emotional regulation strategies take time; in fact, the belief
that one can access effective emotion regulation strategies was significant at the 6-month
follow-up but not at the end of treatment. MBT was associated with an improvement in
BMI, bulimic symptoms, interpersonal functioning and psychological quality of life [25].
For mixed treatment, it was found that when experiencing negative emotions, patients
with the AN-BP subtype reported greater difficulties with impulse control and emotional
regulation than those with the AN-R subtype. Moreover, the AN-BP subtype showed
improvements in emotional clarity and engagement in goal-directed behaviors during
the treatment, corresponding to improvements in eating disorder psychopathology [12].
Additionally, emotional reactivity was associated with a change in ED symptomatology
and a loss of control related to eating severity during treatment, but not with ED-related
impairments [34], and emotional avoidance at 1 month mediated the relation between
unhealthy exercise at baseline and month 2 [35].

6. Conclusions

Applying a biopsychosocial approach [38] as a strategy to treat individuals who
consider health (and illness) as a result of the complex and dynamic interaction of biological
(genetic, biochemical, biological, organic), psychological (mood, personality, behavior)
and social (cultural, family) factors, future research could develop intervention protocols
and techniques that consider the combination of biomarkers and variations in relation
to emotional dimensions; the integration of mental and physical health could promote
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improved well-being. The emerging needs in clinical practice are for a specific theoretical
framework and the definition of a treatment setting tailored to the clinical and psychological
characteristics of patients with eating disorders.
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Abstract: Background: Atopic dermatitis and psoriasis are chronic skin diseases that affect the mental
health of patients. The relationship between AD and psoriasis and cognitive processes in patients
remains unclear. The aim of the review was to answer the question of whether AD and psoriasis have
an impact on cognitive decline in patients. Method: A systematic literature search was conducted
on PubMed and EBSCO to identify case–control, cross-sectional, or cohort studies that evaluated
the association between atopic dermatitis and psoriasis and cognitive impairment. Results: Most
of the studies included in the review confirmed cognitive decline in patients with atopic dermatitis
and psoriasis. Conclusions: It seems that atopic dermatitis and psoriasis may negatively affect
cognitive processes such as working memory, concentration, attention, and speed of motor reactions.
Psychological interventions targeting distorted cognitive processing could improve the quality of life
of patients with atopic dermatitis and psoriasis.

Keywords: atopic dermatitis; psoriasis; cognitive impairment; cognitive processes

1. Introduction

Atopic dermatitis and psoriasis are common, chronic skin diseases affecting men and
women all over the world [1,2]. AD is estimated to affect 15–30% of children and 2–10% of
adults [3–5]. AD is characterized by impaired epidermal barrier function, sensitive and dry
skin, eczematous lesions that can be localized or disseminated, and intense itching [6]. The
prevalence of psoriasis in respective countries ranges from 0.09% to 11.43% [7]. Lesions
typically appear as well-defined, erythematous, itchy papules and plaques covered with
dry, white, or silvery scales, commonly on the skin of the elbows, knees, lumbosacral region,
and scalp. However, they can appear anywhere on the body [6].

Both diseases are associated with an increased risk of comorbidities. Atopic dermatitis
may increase the risk of other atopic disorders, including asthma, hay fever, food allergies
and eosinophilic oesophagitis [8]. Whereas patients with severe psoriasis face an increased
risk of death due to malignant neoplasms, chronic lower respiratory tract infections, dia-
betes and kidney diseases [9]. Both groups are more susceptible to the risk of dementia,
infections and cardiovascular diseases [8,9].

In recent years, there have been many studies on the correlation between psoriasis
and AD and mental condition of patients [10–13]. Numerous publications indicate the
high prevalence of anxiety and depressive symptoms [14,15], suicidal thoughts [16–19] and
alcohol abuse [20,21] among patients with AD and psoriasis.

The association between AD and psoriasis and cognitive processes in patients is
still unclear. Cognitive impairment is demonstrated through memory difficulties [22],
and difficulties with concentration and decision-making, which translates to the quality
of life of the patients. The symptoms range from mild to acute, and the prevalence of
cognitive impairment differs depending on the age, level of education and geographical
location [23]. Cao S. et al. (2024) emphasized the significant causal association between AD
and an increased risk of autism spectrum disorder and also identified bipolar disorder and
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anorexia nervosa as risk factors for atopic dermatitis [24]. Earlier reports have demonstrated
a relationship between AD and psoriasis, and cognitive functions [25–27]. However, the
studies were scarce in number. It was only recently, that the interest in this issue has grown,
and more publications with study-based findings were published.

2. Method

The review was conducted in accordance with the PRISMA 2020 Statement (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses). The PRISMA statement and
its extensions are evidence-based recommendations intended to encourage transparent and
comprehensive reporting of systematic reviews. The 2020 PRISMA statement replaced the
2009 statement, which was originally developed to help systematic reviewers be transparent
about why a review was conducted, what the authors executed, and what they found.
PRISMA 2020 includes new reporting guidelines that reflect advances in methods for
identifying, selecting, evaluating and synthesizing studies [28] (see Figure 1).

Figure 1. Flow chart of the review process according to PRISMA guidelines.
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A systematic review of the scientific literature in PubMed and EBSCO [eBook Open
Access (OA) Collection, Academic Search Ultimate, APA PsycInfo, APA PsycArticles,
eBook Collection, APA PsycBooks, ERIC, Health Source: Nursing/Academic Edition,
Library, Information Science & Technology Abstracts, MEDLINE, Academic Research
Source eJournals)] services was performed to identify case–control, cross-sectional or cohort
studies where the relationship between atopic dermatitis and psoriasis, and cognitive
disorders was assessed. The authors of the review wanted to find an answer to the question
whether AD and psoriasis affect the impairment of cognitive functions in patients.

The methodology of the review was formally discussed and agreed within the study
group. While searching for the studies, the articles published within the last 6 years (from
January 2018 to 18 March 2024) were considered. The searched entries included both
the standard headings of medical topics and keywords, such as atopic dermatitis, AD,
eczema, psoriasis, plaque psoriasis, cognitive functions, cognitive processes, dementia,
memory, attention, thinking, executive functions. The entries were mixed with Boolean
operators, and the searched entries were combined and thus it was possible to develop
several potential search strategies to find the appropriate results. The included criteria are
presented in Table 1.

Table 1. Included criteria according to PECOS.

Population (P) Exposure (E) Comparison (C) Outcome (O) Study Design (S)

People suffering from
psoriasis or atopic

dermatitis.

Neuropsychological
tests, neuroimaging.

Comparison with a group
of healthy people.

Impact on cognitive
processes.

Control, prospective,
retrospective,
longitudinal,

observational, cohort or
cross-sectional studies.

Source: own study.

Only those studies that included control groups were presented. The review includes
articles whose full content is available in open access.

Exclusion criteria: meta-analyses, reviews, systematic reviews, scoping reviews, con-
ference reports, commentaries, theses and non-peer-reviewed publications were excluded
from the review.

A computer search for articles was performed in accordance with the identified criteria.
First, duplicates were removed from 492 records; then, authors studied the titles. Next, after
analyzing the titles and abstracts, the authors excluded 75 articles because they did not
comply with the criteria established by the authors. The authors identified 36 potentially
relevant articles that clearly presented the premises and research objectives, explaining
the purposefulness of sample selection and participant recruitment. Attention was paid
to whether appropriate research tools were used, the transparency of research financing
sources and open access. The next step was to select open-access articles. The full texts of
the selected articles were fully analyzed to avoid the risk of missing potentially important
data. Finally, the authors decided to include 14 studies in the presented results. All studies
included a control group. The results are presented in Tables 2 and 3:
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Due to the fact that the primary studies included in the review were heterogeneous
and there were differences in the study groups, methods and measurement tools used, it is
impossible to conduct a meta-analysis, so the authors decided to use a narrative approach.

3. Results

3.1. Effects of Atopic Dermatitis on Cognition

Three of the eight studies focused on children. Two of the three studies [30,32]
indicated memory disorders, developmental delays and neurodevelopmental problems,
including those related to attention and hyperactivity, in children with AD. One other
study [31] found no greater cognitive problems in children with atopic dermatitis than in
healthy children.

Two of the eight studies [33,35] focused on dementia, and both confirmed a greater
risk of developing dementia in people with atopic dermatitis compared to healthy people.
The first study [33] showed that the association increased with the severity of atopic eczema.
The authors of the second study [35] showed a significant burden of dementia in patients
with atopic dermatitis.

One of the eight studies [29] found no significant difference between the atopic der-
matitis group and the healthy group in terms of tasks related to cognitive abilities. However,
it was shown that people with atopic dermatitis had higher scores on the depression and
stress scale.

One of the eight studies [34] did not confirm increased cognitive problems in young
men with AD. Swedish males with atopic dermatitis had lower stress tolerance in late
adolescence but did not have poorer cognitive function or educational achievement.

One of the eight studies [6] indicated a shared prevalence of right-hemispheric domi-
nance in both atopic dermatitis and psoriasis patients. AD patients with dominant right
hemisphere prefrontal activation showed increased markers of inhibition and avoidance,
while psoriasis patients showed increased sympathetic nervous system activity.

3.2. Effects of Psoriasis on Cognition

Three of the six studies [36,39,40] confirmed the problems of psoriasis patients asso-
ciated with worse results in neuropsychological tests and showed more intense changes
in MRI compared to the healthy control group and greater problems with concentration
and attention.

Three of the six studies [37,38,41] focused on dementia and Alzheimer’s disease. Two
of three studies [37,41] confirmed a greater risk of developing dementia in people with
psoriasis compared to healthy people. One study [38] showed that people with psoriasis
have a lower incidence of dementia.

One of the studies included in Table 2 [6] indicated a shared prevalence of right-
hemispheric dominance in psoriasis patients.

4. Discussion

Despite advances in understanding the pathophysiology and introducing new treat-
ments for chronic skin conditions, including atopic dermatitis and psoriasis, surviving and
treating the disease place a heavy burden on patients, their families and society. The aim of
the paper was to present the latest research on the impact of atopic dermatitis and psoriasis
on cognitive processes in patients.

Many of the studies published so far have shown that the prevalence of cognitive
impairment is higher in people with certain inflammatory skin diseases, including psoriasis
and chronic eczema dermatitis [22,23,42,43]. Nine studies included in this review are
coherent with those findings [30,32,33,35–37,39–41].
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Yi et al. (2024) assessed alterations of intrinsic brain activity and its association with
cognitive function in patients with psoriasis. As reported, patients with psoriasis had
altered brain activity and connectivity in the key brain areas within the DMN-prefrontal
circuit. According to the authors, these brain changes may be the underlying neural
correlates for cognitive functioning in patients with psoriasis [44]. The review included
a study on the association between the variation in the function of the right and left
hemispheres of the brain and the prevalence of atopic dermatitis and psoriasis. Frontal
asymmetry is often treated as a predictor or consequence variable regarding motivation,
emotional regulation, and psychopathology [6,45]. Each hemisphere of the brain plays a
specialized role in cognitive and behavioural processes; therefore, in chronic skin diseases
such as psoriasis and atopic dermatitis, the degree of lateralization between the hemispheres
may provide insight into the specific links between skin diseases and the psyche. The
authors presented data that suggest the dominance of the right hemisphere in both AD
and psoriasis patient groups. The study also examined the cognitive and metacognitive
abilities of the subjects, but no significant differences were found in these areas between
the patients and the control group [6].

Research on the impact of chronic skin diseases in children, including atopic dermatitis
and psoriasis, on cognitive processes is inconsistent. Lee et al. (2023) showed that AD
was associated with vulnerability in concentrations (aOR: 1.170; CI: 1.093–1.254). The
impact of AD on concentrations showed consistent results regardless of sex, exposure to
systemic corticosteroids and antihistamines, and age at the diagnosis of AD [46]. A study
by Ma EZ (2024) suggested that pediatric AD was generally associated with greater odds
of reported difficulties in learning and memory. However, this association was primarily
limited to children with neurodevelopmental comorbidities, such as ADHD or learning
disabilities [47]. Vittrup et al. (2023) reported that atopic dermatitis, particularly when
severe, is associated with lower school performance in childhood and IQ in young men,
which can interfere with academic achievements in life [48]. Sockler et al. (2024) did not
find any clinically meaningful associations between AD activity and severity and general
cognitive function during early childhood and adolescence [49]. The studies included in
this review confirm these inconsistencies. Two of the four studies [30,32] indicate greater
neurodevelopmental problems in children with AD. One other study [31] found no greater
cognitive problems in children with atopic dermatitis than in healthy children.

Similar to studies on the impact of chronic skin diseases on cognitive processes in chil-
dren, studies on the impact of atopic dermatitis and psoriasis on dementia and Alzheimer’s
disease are also inconclusive. Two separate teams of researchers Wu CY et al. (2020) and
Pezzolo et al. (2021) reported that psoriasis was not found to be a risk factor for demen-
tia [50] and was not associated with preclinical markers or higher dementia risk [51]. While
other researchers (Huang KL. et al., 2019) reported a significantly higher risk of dementia
(aHR = 1.23; 95% CI: 1.06–1.42) identified in the psoriasis group [52]. Also, Khalaf et al.
(2021) confirmed worse cognitive impairment when compared to the controls regardless
of the psoriasis severity [53]. Joh et al. (2023) showed that asthma, allergic rhinitis, and
atopic dermatitis were significantly associated with increased risk of all-cause dementia
and subtypes, with dose-effect relationships with the severity of allergic diseases [54].
Some of the presented research results attempt to answer the question of whether atopic
dermatitis and psoriasis influence dementia and Alzheimer’s disease [33,35,37,38,41]. The
risk of dementia includes genetic factors, aging, environmental factors, certain types of
diseases, and unhealthy lifestyles. Psoriasis usually occurs much earlier than dementia;
therefore, according to some researchers, there is reason to speculate that psoriasis may
also be a risk factor for dementia [55]. A large cross-sectional study from Israel showed
an inverse relationship between psoriasis and dementia, patients with psoriasis were less
likely to develop dementia than control groups [38].

This review has some limitations. First, only a small number of the interventions
presented in this review included randomised controlled trials. Second, although the
methodological aspects of experimental design were duly taken into account in the in-
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terventions presented, the observations collected here differed in terms of sample size,
experimental procedure, approaches, and outcome measures.

Both atopic dermatitis and psoriasis cause a lot of suffering to patients, which is often
associated with stress and, as a consequence, mental problems such as depression or anxi-
ety [14,15,56]. Many psychological interventions have been tested for atopic dermatitis and
psoriasis [6,57–60] but personalized approaches are lacking due to the potential prevalence
of cognitive impairment. Due to the fact that most of the findings of the presented studies
indicate the existence of the impact of AD and psoriasis on cognitive functions, it is worth
considering the inclusion of psychological interventions in medical treatment conducted
by dermatologists. Jen H. et al. (2021) suggested brief cognitive assessments to screen older
psoriasis patients with subjective cognitive complaints [61]. Pan TL. et al. (2021) indicated
that atopic dermatitis may be an independent risk factor for new-onset dementia and
clinicians may monitor the trajectory of neurocognitive function among elderly patients
with AD [62].

Overall, this review contributes to the existing literature on the effects of AD and
psoriasis on cognition and highlights the importance of further research on this topic.

5. Conclusions

1. Most available studies indicate a negative impact of chronic skin diseases, including
atopic dermatitis and psoriasis, on cognitive function in patients;

2. Further research is needed to examine the impact of chronic skin diseases, including
atopic dermatitis and psoriasis, on cognitive impairment;

3. The use of psychological interventions targeting distorted cognitive processing in
patients with atopic dermatitis and psoriasis could improve their quality of life.
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