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Dear Readers,

We are pleased to present the third issue of 2025, which encompasses a carefully
curated selection of articles designed to address the professional interests of
healthcare providers, with particular emphasis on primary care. This issue
includes 12 original research articles and 2 case reports, each highlighting recent
developments in critical domains of healthcare. Our primary aim is to provide
practitioners with a reliable and informative resource that supports both clinical
practice and scholarly engagement.

As Tiurkiye’s leading journal devoted to primary care, we take pride in our role
and recognize the responsibility of serving as a credible source of scientific
knowledge for healthcare professionals within our region. We remain grateful
for your continued readership and engagement, and we reaffirm our
commitment to disseminating current research and evidence-based
perspectives that contribute meaningfully to the advancement of primary care.

We invite you to engage with the diverse contributions featured in this issue,
which we believe will stimulate scholarly reflection, foster innovative
approaches, and enrich clinical practice. Your ongoing support and active
participation are essential to the journal’s mission of promoting knowledge
dissemination and advancing innovation in the field of primary care.

We also look forward to sharing our forthcoming issue, which will continue our

efforts to provide a comprehensive and intellectually enriching body of work for
the academic and professional community.

Prof. Dr. Ahmet Keskin
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Abstract

Objectives: This study examines factors influencing Primary Health Care (PHC) utilization in Margibi County,
Liberia, with a focus on urban-rural disparities.

Materials and Methods: A cross-sectional survey was conducted among 900 adults (urban: 49.7%, rural:
50.3%) who had lived in the county for at least two years. Data were collected using a two-stage cluster
sampling technique and structured interviews, then analyzed using descriptive and inferential statistics.
Results: Findings revealed significantly higher PHC utilization in urban areas (79.6%) than in rural areas
(62.5%), with 29% of participants not accessing PHC services. Key determinants included residential location,
age, employment, income, media exposure, and proximity to health facilities. Rural residents faced barriers
such as long travel distances and lower income, leading to reduced vaccination rates, poorer maternal health,
and a higher disease burden.

Conclusion: Addressing these disparities requires targeted policies to strengthen healthcare infrastructure
and service delivery, particularly in rural areas. Improving PHC accessibility is essential for reducing health
inequities and enhancing overall health outcomes in Margibi County.

Keywords: Unequal access, primary health care, urban health, rural health, Liberia.
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Introduction

Primary Health Care (PHC) is rooted in a commitment to social justice, equity, solidarity, and participation.!
PHC Primary Health Care is the first point of contact with health services, facilitating access to the broader
health system and addressing most health needs.2 The importance of primary health care services becomes
even more evident for populations with increased health needs, as these services provide accessible,
comprehensive, and cost-effective preventive and therapeutic care.3 However, significant inequalities persist
in healthcare delivery, both within and across nations.* PHC aligns with universal health coverage goals, aiming
to provide safe, effective, and affordable services for all.> Despite its importance, PHC utilization in Africa
remains low,5, the greatest MMR, 510 maternal deaths per 100,000 live births, has been reported from Sub-
Saharan Africa. 7 Liberia ranks 162 out of 169 on the Human Development Index, with one of the world’s highest
maternal mortality rates. Infrastructure challenges and limited healthcare access contribute to high morbidity
and mortality, particularly in rural areas.8 Nationally, 70.3% of Liberia's population has access to healthcare. °
Liberia delivers primary health care through a structured tier system guided by its Essential Package of Health
Services (EPHS)!° and supported by the National Community Health Assistant Program. Clinics and health
centers serve as the first points of contact, while community health assistants (CHAs) trained, supervised, and
paid extend services to remote populations (>5 km from facilities).!! These CHAs provide health education,
malaria testing and treatment, family planning, and referrals, and are integrated into the formal health system
with regular supervision by Community Health Services Supervisors. The poor health outcomes in Liberia
reflect challenges in primary health care that extend beyond implementation to the policy level.12 This study
aims to examine the factors affecting Primary Health Care (PHC) utilization in Margibi County, Liberia, with a
particular focus on the urban-rural disparities in healthcare access. It seeks to identify the key determinants of
PHC utilization and explore the barriers that hinder equitable access to health services in both urban and rural

areas.

Materials and Methods

Study design

This cross-sectional study examined factors influencing unequal access to Primary Health Care (PHC) services

in urban and rural areas of Margibi County, Liberia, focusing on urban-rural differences in utilization.
Study Area and Population

Conducted in Margibi County, divided into four districts (Kakata, Firestone, Gibi, Mamba Kaba), the study

targeted adults aged 18+ residing in the area. The study was conducted in Liberia, where the definition of rural

Ankara Med J, 2025;(3):220-234 // @ 10.5505/am;j.2025.78379
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and urban areas follows a national classification system. Rural areas in Liberia are typically characterized by
low population density, limited access to urban infrastructure (such as healthcare, education, and
transportation), and economic activities primarily based on agriculture. Urban areas, on the other hand, are
those with higher population density and access to more developed infrastructure, primarily concentrated
around major cities like Monrovia. For this study, we classified the population based on Liberia’s administrative
divisions. We included participants from rural counties, which are designated as areas outside the major urban
centers. To further refine the classification, rural areas with populations of fewer than 5,000 people were

identified based on the census data.!3
Sampling and sample selection

The quantitative study included individuals aged 18 years and above residing in Margibi County. The sample
size was calculated using a formula for comparing two population proportions!4, assuming a 10% difference in
PHC utilization between urban (60%) and rural (50%) populations, with 95% confidence and 80% power. The
required sample size was 384 per group, which was increased to 450 per group (total n = 900) to account for
a 17% non-response rate. Using a two-stage cluster sampling method, 900 participants were selected, 450 from
urban areas (266 from Kakata, 184 from Harbel) and 450 from rural villages with and without health facilities.
The sample size assumed a 10% difference in PHC utilization, with adjustments for non-response rates. The
study includes individuals aged 18 years and above who reside in Margibi County. Participation is limited to
those who agree to be part of the survey. Additionally, only adults who either permanently reside in the study
area or have lived there for at least two years are eligible. Individuals with severe mental conditions that
prevent them from providing informed consent are excluded. Very elderly individuals are also not included in
the study. Additionally, children are excluded due to consent-related issues and their inability to independently

decide on health-seeking behaviors.
Data Collection Tool

Data were collected using a structured questionnaire adapted from validated instruments in previous studies
1516 and pre-tested for reliability (Cronbach’s alpha = 0.735). The questionnaire consisted of four main sections:
1) Sociodemographic and Socioeconomic Characteristics: This section included items on place of residence,
gender, age, educational attainment, marital status, employment status, household income and its sources,
family size, media exposure, length of residency, primary water source and purification methods, time required
to obtain water, availability of latrines, hygiene practices, access to electricity, and type of housing, 2)
Perception of Health and Health-Seeking Behavior: This section assessed participants’ self-perceived health
status, presence and types of chronic conditions, stage of illness prompting care-seeking, consultation and

decision-making processes, preferred sources of care for minor illnesses, discontinuation of medication due to

Ankara Med J, 2025;(3):220-234 // @ 10.5505/am;j.2025.78379
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cost, proximity to health facilities, mode of transportation, recent illness episodes, and related treatment-
seeking behaviors, 3) Primary Health Care (PHC) Utilization: This section explored awareness of PHC services,
mode of transport to PHC facilities, travel time and cost, number of PHC visits in the past six months, reasons
for visiting or not visiting PHC facilities, and use of PHC services prior to hospital care, 4)Satisfaction with PHC
Services: This section evaluated satisfaction indicators such as involvement in treatment decisions, explanation
of side effects and medication adherence, availability of services on weekends, continuity of care, provider
attentiveness, out-of-pocket payment for services, provision of lifestyle counseling, and access to prescribed

medications.
Data Collection Procedure

Data were gathered through face-to-face interviews conducted by the researcher and assistants from March to

May 2022, using systematic random sampling within selected urban and rural communities.
Ethical Considerations:

Ethical approval for this study was obtained from Ankara Yildirim Beyazit University Ethics Committee under
the code number (2022-671). Approval from the Margibi County Health Team, which represents the Ministry
of Health in the County, was also obtained. Participants received a consent form with the questionnaire, which

stated the purpose of the study and their freedom to participate or decline participation.
Data Analysis

Data were analyzed using SPSS (version 20). Descriptive statistics and cross-tabulations summarized the data,
while bivariate and multivariate logistic regression assessed correlations and differences in PHC utilization,

with a significance level of p < 0.05.

Results

Descriptive Statistics

The study included 900 participants, with a near-equal distribution between urban (447, 49.7%) and rural
(453,50.3%) areas. The sample consisted of slightly more males (53%) than females (47%). Most respondents
were in the 29-38 age group (48.9%), while 11.8% were 49 years or older. The illiteracy rate was 33.6% overall,
with significant urban-rural differences (19.0% in urban areas and 47.9% in rural areas). Rural females had
higher illiteracy rates (52.3%) compared to rural males (42.9%). In terms of education, 27.2% of participants

completed senior secondary school, primarily from urban areas. Only a small portion had completed higher

Ankara Med J, 2025;(3):220-234 // @ 10.5505/am;j.2025.78379
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education. Over half of the participants were unmarried, and only 1.4% were divorced. The unemployment rate
was high (76.1%), with urban areas having a lower rate (64.9%) compared to rural areas (87.2%). Only 16.8%
of participants were employed, and 12.8% of those were from rural areas. Female employment in rural areas
was lower (10%) than that of males (11.5%). Regarding income, 75.4% of participants earned less than 4500
Liberian dollars (LD), which is equivalent to less than $1 USD per day, placing most respondents below the
international poverty line?°. A significant proportion (62.5%) of rural residents practiced farming, while 49.9%
of urban dwellers engaged in business. Over 80% of participants used radio as their main source of information,
with fewer using TV (1.1%) or newspapers (1.1%). A substantial proportion (10.2%) did not use any media

sources, predominantly from rural areas. (Table 1).
Awareness and Access to Primary Health Care (PHC)

Most participants (82.4%) were aware of the existence of PHC facilities within their health districts, with a
larger portion of those unaware residing in rural areas. Transportation to these facilities was typically by
motorcycle (72.2%), though a significant portion (27.5%) walked, particularly in rural areas. The majority
(52.4%) could reach the PHC facility within 30 minutes, but 8.8% from rural areas reported travel times of
more than an hour. Transportation costs were mostly below 150 LD ($1 USD). Regarding PHC visits, 71.0% of
respondents had visited a PHC facility in the last six months. A higher percentage of urban residents (79.6%)
visited PHCs compared to rural residents (62.5%). The primary reason for visits was treatment for illness
(86.8%), while a few visited for checkups, vaccinations, or to collect bed nets. When asked about where they

would go first for health issues, nearly half (46%) preferred PHC over hospitals (Table 2).

Ankara Med J, 2025;(3):220-234 // @ 10.5505/am;j.2025.78379
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Table 1. Distribution of the socio-demographic characteristics of the participants (n=900)

Variable Categories Area of Residency Total
Urban Rural
n % n % n %

18-28 144 32.2 25 55 169 18.8
Age 29-38 197 441 243 53.6 440 48.9
39-48 58 13.0 127 28.0 185 20.6
49 and above 48 10.7 58 12.8 106 11.8
Gender Male 265 59.3 212 46.8 477 53.0
Female 182 40.7 241 53.2 423 47.0
[lliterate 85 19.0 217 47.9 302 33.6
Literate/Primary 39 8.7 35 7.7 74 8.2
Education level Junior secondary 128 28.6 98 21.6 226 25.1
Senior Secondary 150 33.6 95 21.0 245 27.2
Undergrad and Postgrad 45 10.1 8 1.8 53 5.9
Marital Status Single 263 58.8 212 46.8 475 52.8
Married 104 23.3 153 338 257 28.6
Cohabitating 75 16.8 80 17.7 155 17.2
Divorced 5 1.1 8 1.8 13 1.4
Formally employed 93 20.8 58 12.8 151 16.8
Not Employed 293 65.5 395 87.2 688 76.4
Employment Student 61 13.6 61 6.8
Less than 4500 LD 287 64.2 392 86.5 679 75.4
More than 4500LD 42 9.4 31 6.8 149 16.6
Income No income 42 9.4 30 6.6 72 8.0
Formal work 68 15.2 20 4.4 88 9.8
Casual work 110 24.6 104 23.0 214 23.8
Source of income Business 223 49.9 38 8.4 261 29.0
Farming 37 8.3 283 62.5 320 35.5
Other(carpenter 9 2.0 8 1.8 17 1.9
Number of family 1to5 344 77.0 348 76.8 692 76.9
members 6to0 10 76 17.0 93 20.5 169 18.8
11 and above 27 6.0 12 2.6 39 4.3
Radio 365 81.7 367 81.0 732 81.3
Media Source for Internet 60 13.4 6 1.3 66 7.3
Information TV&Newspaper 8 1.8 2 0.4 10 1.1
Nothing 14 3.1 78 17.2 92 10.2

Ankara Med ], 2025;(3):220-234 // @ 10.5505/amj.2025.78379



ANKARA
MEDICAL

Table 2. Distribution of PHC Utilization (n=900)

Variable Categories Area of Residency Total
Urban Rural
n % n % n %
Aware of PHC Yes 398 89.0 344 75.9 742 82.4
Existence No 49 11.0 109 241 158 176
Public transportation 333 83.7 203 59.0 536 72.2
Mode of transport Taxi 2 0.5 2 0.3
Foot 63 15.8 141 41.0 204 27.5
0- 30 minutes 330 82.9 59 17.2 389 52.4
31-60 minutes 68 171 220 64.0 288 388
Time to reach more than one hour 65 18.9 65 8.8
less than 150 LD 376 94.5 211 61.3 587 79.1
Transport cost more than 150 LD 22 5.5 133 38.7 155 20.9
PHC visit (last 6 Yes 356 79.6 283 62.5 639 71.0
month) No 91 20.4 170 37.5 261 29.0
treatment for illness 282 79.2 273 96.4 555 86.8
Check-up (Pregnancy) 56 15.7 10 3.5 66 10.3
Other(Bed net, Vaccine) 18 5.0 --- --- 18 2.8
Reason of visit
PHC before hospital Yes 226 50.6 188 41.5 414 46.0
No 221 49.4 265 58.5 486 54.0

Reasons for Non-Utilization of PHC

Among the 261 respondents who did not utilize PHC services, the most common reasons were unavailability

of drugs (34.5%) and delays in service provision (20.7%). In rural areas, geographic distance (16.9%) and lack

of money (13.4%) were also significant barriers. Only a small proportion (1.1%) cited the absence of a resident

doctor as a reason, and 10.7% of respondents mentioned the lack of laboratory services (Table 3).

Ankara Med ], 2025;(3):220-234 // @ 10.5505/amj.2025.78379
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Table 3. Reasons for non-utilizing PHC (n=261)

Why not utilize PHC? Residency Total
Urban Rural

n % n % n %
Insufficient medicine there 21 18.2 69 47.2 90 34.5
No Doctor 2 1.7 1 0.6 3 1.1
Transport cost unaffordable 5 5.5 30 20.5 35 13.4
Low-quality service 2 1.7 2 1.3 4 1.5
Distance 44 30.1 44 16.9
No Lab test 4 34 24 14.1 28 10.7
Delay 54 46.9 54 20.7
It is only for pregnant women 1 0.8 --- --- 1 0.1
No time 2 1.7 - 2 0.8

Factors Associated with PHC Utilization

There were significant differences between urban and rural areas in terms of PHC utilization (p=0.001), as well
as in age (p=0.005), literacy (p=0.001), marital status (p=0.016), employment status (p=0.009), income
(p=0.001), source of income (p=0.001), household size (p=0.003), and media exposure (p=0.001).
Transportation access to PHCs (p=0.001), decision-making regarding healthcare (p=0.011), and health worker
visits (p=0.011) were also statistically significant factors. No relationship was found between PHC utilization

and gender or years of residence (Table 4).
Multivariate Logistic Regression

Binary logistic regression analysis identified several factors that significantly predicted PHC utilization. Rural
dwellers were less likely to use PHC compared to urban residents (OR=0.562, C1=0.323-0.978, p=0.042).
Participants aged 29-38 years were also less likely to use PHC (OR=0.447, C1=0.236-0.850, p=0.014). Those not
employed had 2.9 times higher odds of utilizing PHC compared to employed participants (OR=2.941, CI=1.074-
8.058, p=0.036). Respondents with higher monthly incomes (above 4500 LD) were 3.0 times more likely to use
PHC (OR=3.017, CI=1.332-6.834, p=0.008). Lack of media exposure was a major barrier, with those who did
not use any media being 90.8% less likely to use PHC (OR=0.092, CI=0.032-0.264, p<0.001). Households visited
by service providers in the last six months were 2.5 times more likely to use PHC (OR=2.599, CI=1.698-3.980,
p<0.001). Participants who reported a walking distance of more than 40 minutes to the nearest healthcare

facility were less likely to use PHC (AOR=0.621, CI=1.800-17.550, p=0.003) (Table 5).
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Table 4. The association between independent variables and PHC utilization (n=900)

Variable Categories PHC VISIT P - value
Yes No

n % n %

Residency Urban 356 55.7 91 349 0.001*
Rural 283 44.3 170 65.1

18-28 137 21.4 32 12.3 0.005*
Age 29-38 295 46.2 145 55.6
39-48 136 21.3 49 18.8
49- and above 71 111 35 13.4

Gender Male 334 52.3 143 54.8 0.492
Female 305 47.7 118 45.2

Illiterate 178 27.9 124 475 0.001*
Literate/Primary 45 7.0 29 111
Junior Secondary 165 25.8 61 234
Education level Senior Secondary 207 324 38 14.6
Undergrad and Postgrad 44 6.9 9 34

Single 341 53.4 134 51.3 0.016*
Marital Status Mar-riec-i 190 29.7 67 25.7
Cohabitating 96 15.0 59 22.6
Divorced 12 1.9% 1 0.4

Employment Employed 121 18.9 30 11.5 0.009*
Not employed 471 73.7 217 83.1
Student 47 7.4 14 5.4

Income Less than 4500L D 464 72.6 215 82.4 0.001*
More than 4500LD 131 20.5 18 6.9
No income 44 6.9 28 10.7

Formal Work 208 32.6 53 20.3 0.001*
Source of income Casual work 150 23.5 64 24.5
Business 10 1.6 7 2.7
Farming 196 30.7 123 47.1
Other 10 1.6 7 2.7

Number of family 1to5 472 73.9 220 84.3 0.003*
members 6to 10 134 21.0 35 13.4
11 and above 33 5.2 6 2.3

Media Source for Nothing 17 2.7 75 28.7 0.001*
Information Radio 556 87.0 176 67.4
TV& Newspaper 9 1.4 1 0.4
Internet 57 8.9 9 3.4

Years of residency 1to 5 years 188 29.4 70 26.8 0.421
6 to 10 years 214 335 82 31.4
11years and above 237 37.1 109 41.8

Transportation to It is difficult 384 60.1 188 72.0 0.001*
the health facility It is easy to find 255 39.9 73 28.0

Husband 62 9.7 28 10.7 0.011*
Who chooses Myself 523 81.8 194 74.3
Suggestion by 54 8.5 39 14.9

Health worker visit Yes 527 82.5 151 57.9 0.001*
No 112 17.5 110 421

Nearest healthcare < 20 min 45 7.0 20 7.7 0.001*
facility (by walk) 21_40“.1"1 268 419 89 34.1
>40min 320 50.1 124 47.5
I don’t know 6 0.9 28 10.7

*Significant relationship, p < 0.05
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Table 5. Multivariate analyses of the association between independent variables and PHC utilization (n=900)

Independent Categories Dependent Variable (PHC utilized, PHC non-utilized)
OR 95%CI P- value
Residency Rural 0.562 0.323-0.978 0.042*
Urban (Ref)
18-28 0.869 0.394-1.916 0.727
Age 29-38 0.447 0.236-.850 0.014*
39-48 0.733 0.364-1.476 0.384
49- and above(Ref)
Education level Illiterate 0.834 0.326-2.133 0.705
Literate/Primary 0.657 0.233-1.853 0.427
Junior Secondary 0.806 0.318-2.045 0.650
Senior Secondary 1.642 0.642-4.199 0.301
Undergrad and
Marital Status Single 1.623 0.988-2.667 0.056
Married 1.535 0.907-2.598 0.110
Divorced 4.998 0.566-44.158 0.148
Cohabitating(Ref)
Employment Employed 2.129 0.867-5.230 0.099
Non-Employed 2.941 1.074-8.058 0.036*
Student (Ref)
Income less than 4500L D 1.485 0.751-2.935 0.256
More than 4500LD 3.017 1.332-6.834 0.008*
No income (Ref)
Source of Casual work 1.502 0.436-5.170 0.519
income Farming 1.019 0.298-3.491 0.976
Formal Work 0.677 0.346-5.136 1.332
Business 1.606 0.467-5.524 0.452
Other(Ref)
Number of 1to5 0.494 0.180-1.355 0.170
family 6to 10 0.976 0.335-2.844 0.964
members 11 and above(Ref)
Radio 0.623 0.259-1.501 0.292
Media Source TV&Newspaper 1.111 0.114-10.816 0.928
for Information Nothing 0.092 0.032-0.264 0.001*
Internet(Ref)
It is difficult 1.184 0.742 1.888 0.479
Transportation It is easy to find(Ref)
Husband 1.319 0.611-2.848 0.481
Who chooses myself 0.103 0.909-2.856 0.103
Suggestion by others(Ref)
Health worker Yes 2.599 1.698-3.980 0.001*
visit No(Ref)
Nearest <20min 3.401 0.944-12.245 0.061
healthcare 21-40min 0.621 1.800-17.550 0.003*
f:;ﬁgy (by >40min 8.583 2.788-26.425 0.101
I don’t know (Ref)

*Significant relationship, p < 0.05
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Discussion

The findings of this study indicate a higher prevalence of Primary health care utilization in the Urban region
(79.6%) compared to the rural region (62.5%). It also suggests that Primary Health care utilization is
influenced by the social demographic characteristics of individuals. There is a dependence between
socioeconomic factors and primary healthcare utilization, as supported by a study conducted in Riyadh.1? The
study established that younger adults aged 29-38 were less likely to utilize Primary health care compared with
older people. This finding is in line with a study conducted in Jordan that indicated a high utilization rate of

PHC services among older adults.18

The current study suggests that the unemployed population is 2.941 times more likely to consume PHC services
as compared to their employed counterparts, with narrow variation. This is supported by a study conducted in
Gaza 19, which reported high use of PHC by unemployed participants compared to the employed. Whereas the
study conducted in Syria revealed that employed participants were more likely to utilize health care services
than the unemployed.2® This study also indicates that males were more likely to utilize primary health care,
52.3% more than females, 47.7%, though the association between gender and PHC utilization was not

statistically significant.

A study conducted in Saudi Arabia?! supports this finding. The current study confirmed the association
between the time involved in traveling to health care facilities and PHC utilization.2223 It also established that
rural residents have more transportation difficulties and usually travel long distances to health care facilities.
It suggests that 90.7% of rural residents had transportation difficulties, and 30.1% reported distance as a
barrier to PHC utilization. This is supported by research conducted in Ghana, 24 which reports that distance

harms utilization.

Another study conducted in the rural area of Pakistan reported that both men and women who resided more
than three kilometers from the health unit were less likely to be high users of PHC compared to those living

within less than one kilometer away.25

Quality primary health care service delivery requires resources like laboratory, drugs, finances, and modes of
transport such as ambulances.?6 This study revealed that the process of healthcare delivery and its
organizational structure affect the outcome. Inavailability of drugs and laboratory services was reported by
34.5% of the population as a constraint to PHC utilization. Many people go to health facilities to get drugs. If
they can not get drugs, they see going to a health facility as a waste of time. As a result, they end up going to the
pharmacy and drugstore for treatment. Furthermore, most of the urban and rural PHC facilities do not have a

laboratory, which is required in a PHC facility. Additionally, this study identified laboratory absence as a
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hindrance to PHC utilization; 10.7% of non-utilizers reported it as a barrier. A study conducted in Nigeria and
Malawi 2728 reported a positive association between Laboratory availability and PHC performance at the
primary care level. Laboratory helps to reduce unnecessary referrals and overload in secondary and tertiary
care. Health care costs also influence health-seeking behaviour. This study identified a link between non-use of
primary health care (PHC) services and financial barriers, with 13.4% of respondents reporting financial
difficulties as a reason for not accessing PHC; this finding is supported by a study conducted in Nigeria.28
Majority of non utilizers especially from rural area reported dfficulty in undertaking the cost of drugs and
service at PHC facilities Service providers play a major role in increasing the PHC utilization rate. This study
revealed that Community health care providers’ visits in the various communities, raising awareness on the
importance of PHC utilization, encouraging defaulters and undecisive population to go to PHC as well as taking
PHC services to them such as family planning increases PHC utilization rate. This is supported by a commentary
written by A. Witmer et al on the health system of United states 2° which states that Community health workers
play important role to make health system function effecientlly as well as primary care. The finding of a
reviewed of 26 studies done by Lassi et al revealed community based interventions decrease women and babies
morbidity and mortality it also improves care related outcomes especially in low and middle income

countries.3°

A key strength of this study is its use of advanced data collection methods, including community-based
interviews conducted by experienced researchers and field assistants. Participants were randomly selected
from both urban and rural areas, enhancing the study’s representativeness. However, the cross-sectional
design limits the ability to establish causality. Additionally, since responses were self-reported, there is a

potential risk of recall bias.

In conclusion, in Margibi County, Liberia, significant disparities in Primary Health Care (PHC) utilization were
observed, with urban areas demonstrating higher access to healthcare services than rural areas. Key factors
such as limited media exposure, long distances to healthcare facilities, and socioeconomic barriers primarily
affected rural residents, exacerbating inequalities in healthcare access. Additionally, factors like income level,
employment status, and proximity to healthcare providers influenced PHC utilization. Active engagement by
healthcare workers, including awareness campaigns and community outreach, emerged as critical in improving
PHC access. To reduce these urban-rural health disparities, policymakers need to prioritize strengthening PHC
infrastructure, particularly in rural areas. Tailored interventions and targeted healthcare delivery models are

necessary to ensure equitable access to essential health services across all communities in Liberia.
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Abstract

Objectives: The process of empowerment gives people the ability to take command, develop self-assurance,
increase awareness, increase mobility, and make decisions. Getting women's voices heard when making
decisions that affect them, their families, and the community is essential to improving women's quality of life.
According to an Indian study, women in both age groups have higher levels of education, are more progressive
in their viewpoints, and have more influence over decisions made in the home.

Materials and Methods: For the study, 200 Indian women in Jabalpur, Madhya Pradesh, were surveyed to find
out if they were involved in healthcare decisions. The multistage random sampling technique was used. To
provide information, the family's female head filled out a semi-structured questionnaire. The study was
conducted in accordance with the protocol approved by the Institutional Ethics Committee.

Results: A study in Jabalpur, MP, found that 42.5% of families make decisions on contraception, with women
making more independent decisions about health care, shopping, and purchasing clothing and jewellery.
Women's involvement in social and private affairs was low, with only 32.7% actively participating in health
care decisions.

Conclusion: The study reveals that 85% of women have reduced autonomy in healthcare decision-making,
despite having the right to participate. The findings suggest that educated partners and small families could
improve women's decision-making autonomy in maternal health service use and family planning.

Keywords: Women, healthcare, contraception, autonomy.
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Introduction

Empowerment is a process and outcome that empowers individuals to take charge, grow self-assured, raise
awareness, improve mobility and choice, strengthen control over resources, and make decisions.! Decision-
making is a vital part of women's empowerment, and India is one of the world's least gender-equal countries.
The Global Gender Gap report placed India 127th out of 146 countries in the world, with lower rankings in
health and survival, political empowerment, educational attainment, and economic participation and
opportunity.2

Involving women in decision-making processes helps societies undergo positive transformations through
changes in institutions, laws, policies, services, and social norms. To improve the quality of life for women at
all societal levels, it is crucial to ensure their opinions are heard when making decisions that impact their own,
families', and the community. Women must participate in decision-making in all spheres and have equal
authority and representation to men. Society must guarantee equal access to all levels of decision-making and

institutions that represent a diverse range of individuals and communities.3

According to a study done in India, women's place in the home has a moderate overall decision-making index
score (75%). The findings show that women in both the younger and older age groups have more progressive
views, have more say in decisions made in the home, and have significantly higher levels of education, all of
which raise the empowerment indices of women.*This study will facilitate a more thorough examination of the
barriers that prevent women from exercising their fundamental right to make decisions about their health and
household affairs. The goal of the study is to determine how much women participate in social issues and
healthcare decision-making, look into the factors that influence this involvement, and provide a foundation for

future research.

Materials and Methods

The study was conducted in Urban Jabalpur, Madhya Pradesh, using a cross-sectional design. The sample size

274
12

was calculated using the formula n=z
Where n is the desired sample,
p = Decision making index =0.75,

q=1-p=1-0.75=0.25,

1=10 % relative error = 0.075,
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n = (4* 0.75 * (1-0.75)) / 0.0056=134. The minimum sample size was 148, and a sample of 200 was chosen.
Multistage random sampling was used, with the selection of wards in the first stage and families from wards in

the second stage.

Urban Jabalpur

4 Wards selected by the Simple random

sampling method from each direction

50 Families selected from each ward by
systematic random sampling method

Female head of the family was chosen
as the participants

Data included socio-demographic information, decision scores regarding four items: purchasing clothes and
jewelry, going to markets, owning healthcare, and decision-making about contraceptives. We used a pretested

interviewer-administered questionnaire to obtain the data from the female head of the family.
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The decision-making index (DMI) was calculated by giving a score of 1 to matters where decisions were solely

taken by women and 0 to those taken by others or in combination.

Calculation of the DMI score of individual respondents = Matters in which decision was taken by women/ total
no of matters in which decisions were taken in percentage. The DMI score of individual respondents ranged
from 0 to 100 and was grouped as low (0-40), medium (40-70), and high (70-100) based on the DMI score. The
study followed the protocol approved by the Institutional Ethics Committee, obtained informed consent from
participants, and informed them of the voluntary nature of their participation. Data analysis included
descriptive statistics of the main variables and statistical analysis using SPSS version 23. Chi-square test was

used to find the association.

Results

This research is based on a field study that involved 200 families in Jabalpur, MP. In the majority of families, or
42.5%, both the husband and the wife decide on contraception. A comparatively greater proportion of wives
were discovered to be capable of making decisions about their own health care (40%), going to the market

(42%), and buying clothing and jewellery (35.5%) ( Table 1).

Table 1. Distribution of decision-making

Decision Making

Wife alone Husband alone Husband and Others N/A

(%) (%) wife (%) (%) (%)

Go to a social function 42 10 43 5 0
Purchase of clothes and 35.5 5 59.5 0 0
jewelleries
Go to market 42 1.5 56 0.5 0
Own health care 40 5 54 1 0
Use of contraception 3 1.5 42.5 0.5 52.5

The DECISION-MAKING INDEX (DMI) revealed that the majority of women, or 85% fell into the low category,

10.5% into the medium category, and 4.5% into the high category (Figure 1).
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Autonomy in social and reproductive health

High; 9; 5%
Medium; 21; 10%

Low; 170; 85%

Hlow H Medium & High

Figure 1. Decision-making index

We also inquired about the women's level of involvement in various social and private affairs (Table 2).

It was discovered that women generally accompanied their husbands to social events and the market. Most of
the time, women made independent decisions about what jewellery and clothing to buy for themselves.
However, it was discovered that certain groups of women did not fully enjoy independence, including women
of joint families (27%), women of the scheduled caste/scheduled tribe category (6.1%), Hindus (33%), and
non-working women (32.3%). According to our study, only 32.7% of women in the general category actively
participated in choosing their own health care, and most of the time, the husband and wife made this decision
together. A comparable situation was observed in families with Muslim members (20%), working women
(31.7%), and joint families (27%). Second, family planning decisions were made jointly by the husband and
wife, and it was discovered that the wife's contribution was extremely low—it never exceeded 15% overall,
except for Christian women, who participated at a rate of 50%. Middle-aged women were found to be more
decisive. Overall, women were more likely to purchase clothing, jewellery, go shopping, take care of their own

health, and make fewer decisions when it comes to using contraception.
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Table 2. Decision regarding social and healthcare

Variables Gotoa Purchase of Go to Own health Use of
social clothes and market care contraception
function jewelleries

Religion Hindu 22(11.83) 63(33.87) 82(44.09) 76(40.86) 5(2.639)

Muslim 0(0) 7(70) 0(0) 2(20) 0(0)
Christian 2(100) 2(100) 1(50) 1(50) 1(50)
Others 0(0) 0(0) 0(0) 0(0) 0(0)
P value 0.050 0.108 0.359 0.910 0.126

Educational status of Illiterate 1(14.2) 0(0) 3(42.86) 5(71.43) 0(0)

husband Primary 5(20) 1(4) 16(64) 18(72) 2(8)

Secondary 2(6.06) 8(24.24) 13(39.39) 13(39.39) 2(6.06)
Higher secondary 5(15.63) 15(46.88) 9(28.13) 12(37.5) 1(3.13)
Graduation 6(10.71) 24(42.86) 23(41.07) | 20(35.71) 1(1.79)
Post graduation 4(11.11) 19(52.78) 15(41.67) | 10(27.78) 0(0)
Professional 1(9.09) 5(45.45) 4(36.36) 1(9.09) 0(0)

P value 0.572 0.002 0.003 0.001 0.282

Educational status of wife Illiterate 5(22.73) 1(4.55) 10(45.45) 13(59.09) 0(0)

Primary 1(3.57) 3(10.71) 14(50) 17(60.71) 2(7.14)
Secondary 3(10) 13(43.33) 12(40) 9(30) 1(3.33)
Higher secondary 5(16.13) 12(38.71) 11(35.48) 16(51.61) 2(6.45)
Graduation 6(9.84) 27(44.26) 25(40.98) | 17(27.87) 0(0)
Post graduation 4(16.67) 14(58.33) 9(37.5) 7(29.17) 1(4.17)
Professional 0(0) 2(50) 2(50) 0(0) 0(0)

P value 0.654 0.001 0.753 0.014 0.115

Income status per capita >=5113 24(13.19) 72(39.56) 82(45.05) 72(39.56) 5(2.75)

1257-5112 0(0) 0(0) 1(8.33) 5(41.67) 1(8.33)
1553-2556 0(0) 0(0) 0(0) 2(50) 0(0)
3767-1532 0(0) 0(0) 0(0) 0(0) 0(0)
<767 0(0) 0(0) 0(0) 0(0) 0(0)

P value 0.114 0.181 0.435 0.209 0.678

Type of family Nuclear 18(12.24) 52(35.37) 61(41.5) 62(42.18) 3(2.04)

Joint 2(5.41) 10(27.03) 11(29.73) | 10(27.03) 2(5.41)
Three Generation 4(25) 10(62.5) 11(68.75) 7(43.75) 1(6.25)
P value 0.055 0.124 0.077 0.004 0.032
Working status Employed 7(11.67) 26(43.33) 23(38.33) 19(31.67) 2(3.33)
Non employed 17(12.14) 46(32.86) 60(42.86) 60(42.86) 4(2.86)
P value 0.177 0.331 0.456 0.063 0.699
Age of marriage 10-19 years 13(16.88) 13(16.88) 40(51.95) 45(58.44) 6(7.79)
20-29 years 10(9.01) 53(47.75) 39(35.14) 31(27.93) 0(0)
30 and above 1(10) 5(50) 3(30) 3(30) 0(0)
P value 0.759 0.002 0.517 0.010 0.355

Age of the woman 10-19 0(0) 0(0) 0(0) 0(0) 0(0)

20-29 1(2.94) 4(11.76) 14(41.18) 16(47.06) 1(2.94)
30-39 5(7.25) 26(37.68) 23(33.33) 26(37.68) 0(0)
40-49 12(17.65) 25(36.76) 33(48.53) 29(42.65) 3(441)
50-59 6(26.09) 12(52.17) 11(47.83) 7(30.43) 2(8.7)
60=+ 0(0) 5(83.33) 2(33.33) 1(16.67) 0(0)

P value 0.204 0.003 0.640 0.682 0.541

Age of first conception NA 0(0) 3(60) 4(80) 2(40) 0(0)

10-19 8(25) 5(15.63) 20(62.5) 22(68.75) 5(15.63)
20-29 14(9.33) 59(39.33) 55(36.67) 51(34) 1(0.67)
30-39 2(16.67) 4(33.33) 3(25) 4(33.33) 0(0)
40-49 0(0) 1(100) 1(100) 0(0) 0(0)
50+ 0(0) 0(0) 0(0) 0(0) 0(0)

P value 0.559 0.220 0.258 0.158 0.003

*p value < 0.05- significant, Chi-square test was employed to find the association
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Table 3. DMI of individual variables

Go to a social | Purchase of clothes | Go to market Own healt care | Use of
function and jewelleries contraception
Mean DMI 12.77 37.07 39.70 36.78 4.27
SD 14.86 23.67 18.60 17.14 8.12

Discussion

The emphasis on freedom of movement as a human right is found in Article 13 of the Universal Declaration of
Human Rights. However, unsafe environments and cultural practices limit women's freedom. Due to the
limitations on their educational and career options, they follow tradition by getting married, becoming stay-at-
home mothers, and accepting domestic roles. This has a significant impact on women's empowerment, and
finding a solution requires more thoughtful discussion. 4 Compared to the extreme age groups, women in the
mid-age range think more progressive ideas and participate in decision-making.# There are studies where older
women often have greater autonomy in healthcare decision-making due to their life experiences and past
decisions 5-7. However, it might be due to the newlywed women's status in the household. Because they have
less decision-making authority as a newlywed daughter-in-law, they defer to the main decision-makers. In
addition, younger women face more stringent gender norms than older women, including pressure to have
children. As a result, as they age, they gain authority with more and bigger responsibilities and the ability to

make their own decisions.®

According to this study, there is no correlation between a husband's educational background and women's
empowerment. Itis a well-known fact that education gives women the ability to rise from positions of weakness

and exert control over various aspects of life, including the reduction of gender inequality. 8°

In our study, over 83% of respondents are Hindu, making it unfair to compare women's autonomy with faith.
Further exploration of determinants of women's autonomy among Muslim, Christian, and other religious
women is recommended. We found that the Indian culture's ingrained preference for sons may be the reason
for women's low regard for their freedom to choose how many children to have; in India, the husband and his
family typically make this decision 4 Decision-making authority was frequently subordinated to the influence
of customs and culture. Moreover, women had to make decisions during childbirth, but their husbands and

families also had an impact. 10 This was also the scenario of Nigeria as we went through the literature.!! Low
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levels of autonomy can result in low uptake of delivery care services even for women who have sufficient
financial resources, education, or both.1213 Since achieving women's economic empowerment is essential to
achieving gender equality and women's rights, women may use health services more frequently as their
economic status rises and they gain more financial autonomy. Research carried out in developing nations has
revealed that women's economic status has an impact on their independence in making decisions and using
their power for their own advantage.® We observed in our study that DMI was not improved with levels of

education or employment.

According to a study by Yogendra Rajah (2013), getting health care had a positive moderate relationship with
empowerment (<0.50).14 Research has indicated that there may be a strong conceptual overlap between mental
health and empowerment, and that there may be mutually reinforcing pathways in the realisation of these
concepts. As a result, community-building development initiatives may also advance mental health and well-

being. 15

According to a summary of the findings, women most frequently chose not to participate in interventions aimed
at improving their health because they felt unsupported by their husbands and families.” Support networks
have been associated with better physical and mental health outcomes and are an essential part of social

cohesion, the biggest social determinant of health.

Even though every woman has the right to participate in her healthcare decision making, 85% women have
diminished autonomy in decision making regarding their health service use and social participation. This study
concludes that well-educated partners and small family size could lead to women'’s decision-making autonomy
on maternal health service use and family planning. The discussion calls for comprehensive strategies that go
beyond simplistic solutions, fostering inclusive dialogue and addressing the root causes of inequality to move

towards a more equitable future.

Ethical Considerations: The study was approved by the Ethics Committee at the Netalji Subhash Chandra
Bose Medical College, Jabalpur (Date: 17.12.2019; No: IEC/2019/10108)
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Abstract

Objectives: This study aimed to assess the cognitive functions and dementia risk among individuals with and
without metabolic syndrome who had previously contracted COVID-19, using Mini-Mental State Examination
(MMSE) scores. It also aimed to support early and effective interventions for those at risk of dementia or
metabolic syndrome in accordance with clinical guidelines.

Materials and Methods: This descriptive cross-sectional study included 375 participants aged 18 years and
older who visited the COVID-19 follow-up clinic. During the clinic visit, the MMSE was administered, and
participants underwent blood pressure measurement, anthropometric assessment, and laboratory testing.
Results: A statistically significant association was found between dementia frequency and factors such as age,
education level, and female gender in the post-COVID population (95% CI; OR=1.039, p=0.001; OR=2.937,
p=0.004; OR=1.793, p=0.038, respectively). Although dementia was more common among individuals with
metabolic syndrome compared to those without, this relationship was not statistically significant (OR=1.347,
p=0.266).

Conclusion: In line with the principles of family medicine, which emphasize early recognition and community
health responsibility, we recommend cognitive screening for at-risk individuals. Tools such as the MMSE, which
offer valuable insights into cognitive decline, should be used proactively to improve public health outcomes.

Keywords: Metabolic Syndrome, dementia, mini-mental state examination.
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Introduction

Metabolic syndrome is characterized by a cluster of metabolic disorders, including high blood pressure,
hyperglycemia, central obesity, and dyslipidemia. 12 Metabolic syndrome is thought to be a risk factor for
coronary heart disease, other cardiovascular diseases, stroke, and type 2 diabetes. 34 Approximately 25% of
the Western population shows some characteristics of insulin resistance syndrome. 5 In a study conducted to
determine the prevalence of metabolic syndrome in Turkey, metabolic syndrome was detected in one-fourth

of men and one-third of women. ¢

The incidence of metabolic syndrome generally parallels the incidence of obesity and type 2 diabetes. As a
result of the global obesity study conducted in 195 countries in 2015, obesity was found in 604 million adults
and 108 million children. Since 1980, the prevalence of obesity has doubled in 73 countries, and increases have
been observed in many other countries. Of even greater concern is the rate of growth in childhood obesity,

which is even higher.”

The importance of examining insulin resistance alongside the more easily measured features of the syndrome
is unknown. In addition, although no formal definition of metabolic syndrome includes glycated hemoglobin
(Alc), abnormal Alc (5.7 to 6.4 percent) is increasingly considered appropriate and is used to characterize

impaired glycemia in patients with metabolic syndrome. 8

Dementia is an acquired disorder characterized by a decline in cognition involving one or more cognitive
domains (learning and memory, language, executive function, complex attention, perceptual-motor, and social
cognition). 910 These must represent a decline from the previous level of function and be severe enough to
interfere with daily function and independence. As the global population ages, the prevalence of dementia is

expected to increase significantly over the next few decades, particularly in low- and middle-income countries.

11

The Lancet Commission estimates that around 35% of dementia cases are attributable to a combination of nine
potentially modifiable risk factors: Low education level, midlife hypertension, midlife obesity, hearing loss,

senile depression, diabetes, physical inactivity, smoking, and social isolation. 12

Age remains the most important risk factor for dementia, especially Alzheimer's disease. The incidence of
Alzheimer's disease approximately doubles with each decade after age 60. Overall, about 85% of dementia

cases occur in adults aged 75 and older. 1314
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This study aims to examine the relationship between metabolic syndrome and dementia in patients attending

a post-COVID follow-up clinic.

Cognitive and behavioral assessments are designed to distinguish between normal and abnormal performance
in several conditions. The Mini-Mental State Examination is the most commonly used screening test for

dementia. 15

Although there is some evidence linking metabolic syndrome and dementia, longitudinal cohort studies have
yielded different results. In the French Three-City study, metabolic syndrome was associated with a modest
increase in the risk of cognitive decline. 16 In the Honolulu-Asian Aging Study, metabolic syndrome was weakly
associated with vascular dementia but not Alzheimer's. 17 In the Italian longitudinal study on aging, several
individual components of the metabolic syndrome were associated with the risk of developing dementia and

mild cognitive impairment. 18

Although the study was conducted among individuals who had previously contracted COVID-19, it did not
directly evaluate the impact of the infection on metabolic syndrome or dementia. Instead, the focus of the study
was the post-COVID status of patients. This study aims to explore the association between metabolic syndrome
and dementia among post-COVID patients. The innovative contribution of this study lies in its focus on a clinical
population in Tirkiye recovering from COVID-19, addressing the long-term cognitive implications that have
received limited attention in the existing literature. However, this population may experience lingering
inflammatory responses, chronic metabolic changes, and cognitive dysfunction that persist after the acute

phase of infection.

Materials and Methods

Data source and study population

It consists of patients aged 18 and over who applied to the COVID-19 follow-up clinic within the department of
family medicine of a university hospital in Tiirkiye between 03.01.2022, when patient admissions started, and
01.05.2023. In the G power analysis, the power of the study was determined as 94% and the sufficient sample

size was defined as 370 people with a=0.05, X parm n=0.2, critical z=1.95 values , and 95% confidence interval.
The Ethics Committee of Recep Tayyip Erdogan University, with decision number 2022 /189, deemed our study

scientifically and ethically appropriate during a meeting held on October 27, 2022.
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Rize Provincial Health Directorate's Scientific Research Application Review Commission approved our study's

conduct in a letter dated May 27, 2022, numbered E-64247179-799.

The Scientific Research Platform of the Ministry of Health (Tiirkiye) evaluated our conduct of this study as
appropriate in its letter dated April 28, 2022.

All patients were informed about the study, and written consent was obtained. The study adhered to the ethical

principles of the Declaration of Helsinki.

The assessments, particularly the administration and scoring of the Mini-Mental State Examination, were
conducted by trained professionals who were blinded to the participants’ metabolic syndrome status to

minimize assessment bias.
Inclusion Criteria
» Having a positive Covid-19 PCR test result

¢ COVID-19 follow-up clinics have been opened in certain centers across the country by the Republic of Turkey
Ministry of Health to follow up on patients who had COVID-19. In our hospital, the task of managing this
polyclinic has been undertaken by our department. Other units were also informed and asked to refer patients
who had Covid-19 to our polyclinic for follow-up. Patients who have attended the COVID-19 follow-up clinic,
since it is the unit where we can collect the data of patients who had COVID-19 and apply it to our hospital most

comprehensively.

» Being 18 years of age or older

Exclusion Criteria

e Individuals diagnosed with dementia or Alzheimer's
¢ Pregnants

« Individuals without the requested laboratory tests

The study was completed with 375 patients, considering the inclusion and exclusion criteria, and the data were

analyzed.
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In our descriptive cross-sectional study, the Mini-Mental State Test, standardized according to the patients’
education levels, was administered face-to-face during the examination, and all sections in the Public Health
Management System COVID-19 Tracking Module were filled out. The MMSE was administered only to patients
who met the inclusion criteria and were eligible for cognitive assessment. The choice of MMSE version was
adjusted according to each participant’s education level to ensure accuracy. Specifically, lower-educated
patients received a simplified MMSE version, while higher-educated patients received the full version. This

ensured the cognitive load was appropriate for each participant.

The Mini-Mental State Test, which measures mental status, is a scale that evaluates cognitive functions in five
different parts (orientation, recall, attention and calculation, and language). The total score is 30. Those with

scores of 24 and below ought to be examined for dementia. 1920

It has been reported to be highly correlated with similar screening tests, including the standardized and more
comprehensive Wechsler Adult Intelligence Scale (WAIS) and the Modified Blessed Test, which assess cognitive

functions. 21.22

In our study, the Mini-Mental State Test was administered to individuals with five years or more of education,
and the Mini-Mental State Test, designed for the uneducated, was administered to individuals with less than
five years of education. 24-30 points are normal, 18-23 points are compatible with mild dementia, and 17

points and below are compatible with severe dementia.

Following the algorithm of the Republic of Turkey Ministry of Health for patients applying to the COVID-19
follow-up Polyclinic, fasting blood sugar, urea, creatinine, eGFR, uric acid, total cholesterol, triglyceride, HDL,
LDL, non-HDL, VLDL, alt, ast, sodium, potassium, calcium, iron, iron-binding, magnesium, phosphorus, total
iron binding capacity, CRP, HbAlc, hemogram, free T4, TSH, ferritin, vitamin B12, folate, aPTT, PT, INR,

fibrinogen, d-dimer, chest X-ray and electrocardiography tests were performed on the patients.

The demographic information section in the Covid Tracking Module consists of questions about the patient's
marital status, educational status, whether they have children, the number of children, who they live with, body
weight, and blood type. The vaccination section includes information on how many doses of which COVID-19
vaccine the patient has received. In the habits section, the patient's smoking, alcohol, drug use, and exercise
status were questioned. In the physical examination section, patients' vital signs, anthropometric measurement

data, and all physical examination findings were recorded.

In the chronic diseases section, we questioned the patients about their chronic diseases, medications, and

surgeries before and after the COVID-19 infection and recorded the answers.
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In the IDF guideline, different threshold values for central obesity were accepted for different races, unlike the
WHO and NCEP-ATP III guidelines (Table 1). We used the International Diabetes Federation (IDF) guideline for

the diagnosis of metabolic syndrome in our research in terms of its suitability for our country.

We obtained the HDL, fasting blood glucose, and triglyceride parameters used to evaluate the metabolic

syndrome of the patients from their examinations at the COVID-19 follow-up clinic.

Participants' anthropometric and blood pressure measurements were taken by the researcher and the nurse

on duty at the COVID-19 follow-up clinic during the outpatient clinic visit.
Statistical Analysis

The SPSS 25.0 program was used for statistical analyses. While evaluating the study data, descriptive statistics
(mean, standard deviation, median, minimum, maximum, difference between values, frequency, proportion) as
well as the Kolmogorov-Smirnov test were used to check the conformity of continuous and discrete variables,
including age, BMI, and mini-mental state test to normal distribution. Variables conforming to a normal
distribution are presented with mean and standard deviation. One-way ANOVA test was used to compare three
or more groups of normally distributed variables, the Bonferroni test was used to determine the group causing
the difference, and the Student t-test was used in evaluations according to two groups. Variables that do not
conform to a normal distribution are presented with median and standard deviation. The Kruskal-Wallis test
was used to compare variables that did not show normal distribution between groups, the Dunn test was used
to determine the group causing the difference, and the Mann-Whitney U test was used in evaluations according
to two groups. The Pearson Chi-Square test was used to compare qualitative data in evaluating the
relationships between variables. In chi-square analyses, the groups were combined when the expected value
in the cells was below 5. (Dementia levels such as mild/severe dementia and normal, not using alcohol, such as
using/quitting alcohol). In analyses comparing more than one group, post-hoc analyses were applied for the

group that revealed the difference. The significance level was determined as p<0.05.

Primary variables affecting dementia were determined by Logistic Regression. Primary variables related to
dementia were determined by applying Logistic Regression to gender, education level, employment status,
alcohol grams, age, and metabolic syndrome, which were found to be associated with dementia at the p < 0.20
level in one-way analyses. Age grouping was made as follows: under 30 years old, 30-49 years old, 50-64 years

old, 65 years old and above.
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Results

The frequency of metabolic syndrome in women was 42.6% (n=104), and in men it was 55.0% (p=0.022).
According to marital status, the prevalence of metabolic syndrome was 27.4% (n=17) in singles, 50.2% (n=150)
in married individuals, and 64.3% (n=9) in divorced individuals (p=0.002). The frequency of metabolic
syndrome according to age groups was 15.2% in those under 30, 35.5% in the 30-49 age group, 68.9% in the
50-64 age group, and 57.7% in the 65 and over age group. (p=0.0001) (Table 1)

Table 1. Distribution of metabolic syndrome frequency according to sociodemographic characteristics

With Metabolic Without Metabolic Total p
Syndrome Syndrome
Gender n % n % n %
Female 104 42.6 140 57.4 244 100.0
0.022
Male 72 55.0 59 45.0 131 100.0
Marital status
Single 17 274 45 72.6 62 100.0
Married 150 50.2 149 49.8 299 100.0 0.002
Divorced 9 64.3 5 35.7 14 100.0
Age
Under 30 7 15.2 39 84.8 46 100.0
30-49 55 35.5 100 64.5 155 100.0
50-64 84 68.9 38 311 122 100.0 0.0001
65 and over 30 57.7 22 42.3 52 100.0
Total 176 46.9 199 53.1 375 100.0

The mean age of those with metabolic syndrome is 53.40£11.87, while it is 43.55+14.27 in those without
metabolic syndrome. (p=0.0001). Table 2 shows the distribution of dementia levels by gender. The frequency
of severe dementia is 5.0% in women and 0.0% in men. The frequency of mild dementia in women was 24.5%,
while it was 22.5% in men (p=0.028). Severe dementia has begun to be seen in the 50 and above age group,

while mild dementia has been seen in all age groups. (p=0.001) (Table 2)
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Table 2. Level of dementia frequency distribution according to sociodemographic characteristics

Severe Dementia Mild Dementia Normal Total p
Gender n % n % n % n %
Female 12 5.0 59 24.5 170 70.5 241 100.0 0.028
Male 0 0.0 29 22.5 100 77.5 129 100.0 '
Age
Under 30 0 0.0 7 15.6 38 84.4 45 100.0
30-49 0 0.0 30 19.5 124 80.5 154 100.0 0.001
50-64 6 5 28 23.3 86 71.7 120 100.0 '
65 and over 6 11.8 23 45.1 22 43.1 51 100.0
Total 12 3.2 88 23.8 270 73.0 370 100.0

The frequency of dementia was 24.2% (n=15) in single, 27.2% (n=80) in married, and 35.7% (n=5) in
widowed/divorced. (p=0.673). As the level of education increased, the prevalence of dementia decreased. The
frequency of dementia was 68.0% (n=17) in those with no education, and 9.9% in those with university or
higher education. (p=0.0001). The frequency of dementia in employees was 18.6% (n=32), while it was 34.3%
(n=68) in unemployed individuals. (p=0.001) (Table 3)

Table 3. Frequency of dementia according to sociodemographic characteristics

Dementia Normal Total P

n % n % n %
Marital status
Single 15 24.2 47 75.8 62 100.0
Married 80 27.2 214 72.8 294 100.0 0.673
Widow/Divorced 5 35.7 9 64.3 14 100.0
Education
No 17 68.0 8 32.0 25 100.0
Primary/Secondary 43 27.7 112 72.3 155 100.0
High school 30 33.7 59 66.3 89 100.0 0.0001
University/Higher 10 9.9 91 90.1 101 100.0 '
Employment status
Unemployed 68 34.3 130 65.7 198 100.0
Employee 32 18.6 140 81.4 172 100.0 0.001
Total 100 23.8 270 73.0 370 100.0
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The frequency of metabolic syndrome was 56.0% in those with chronic diseases and 30.3% in those without
chronic diseases. (p=0.0001). 30.9% of the participants have hypertension. The frequency of metabolic
syndrome among individuals with hypertension is 68.1% and 37.5% in those without hypertension.
(p=0.0001). 14.4% of participants have diabetes. The prevalence of metabolic syndrome was 88.9% among
those with diabetes and 39.9% among those without diabetes. (p=0.0001). 4.8% of participants have
cardiovascular disease. The frequency of metabolic syndrome among those with cardiovascular disease
(83.3%) is significantly higher than the prevalence of metabolic syndrome among those without cardiovascular
disease (45.1%). (p=0.002). Dementia was found in 27% of the participants. The frequency of metabolic
syndrome was identified as 50% among those with dementia and 45.9% among those without dementia.

(p=0.486) (Table 4)

Table 4. Frequency of metabolic syndrome according to disease status

Metabolic Syndrome Without Metabolic Total p
Syndrome
n % n % n %
Chronic disease
No 40 30.3 92 69.7 132 100.00 0.0001
Yes 136 56.0 107 44.0 243 100.00
Hypertension
No 97 37.5 162 62.5 259 100.00 0.0001
Yes 79 68.1 37 31.9 116 100.00
Diabetes
No 128 39.9 193 60.1 321 100.00 0.0001
Yes 48 88.9 6 11.1 54 100.00
Cardiovascular
disease
No 161 45.1 196 54.9 357 100.00 0.002
Yes 15 83.3 3 16.7 18 100.00
Dementia
N 124 45. 14 4.1 2 100.
0 5.9 6 5 70 00.00 0.486
Yes 50 50 50 50 100 100.00
Total 176 46.9 199 53.1 375 100.00
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The severity of COVID-19 infection, hospitalization status, and symptom duration were not evaluated, which

may limit interpretation regarding the impact on metabolic or cognitive status.

Although individuals with a previous diagnosis of dementia were excluded, cases of mild and severe cognitive
impairment detected via the Mini-Mental State Examination during post-COVID follow-up were classified and

analyzed as dementia for this study.

In the logistic regression analysis, the prevalence of dementia was identified as 2.9 times higher in non-
university graduates. (p=0.004). Dementia is 1.8 times more common in women. (p=0.038). Each unit increase

in age increases the risk of dementia by 1.039 times. (p=0.001) (Table 5)

Table 5. Primary variables associated with the presence of dementia (Logistic regression)

B SE p OR %95 CI
Age 0.038  0.010 0.001 1.039 1.019-1.060
Not being a university 1.094 0377 0.004 2.937 1.427-6.252
graduate
Female gender 0.584 0.281 0.038 1.793 1.033-3.112
Metabolic syndrome 0.298 0.267 0.266 1.347 0.797-2.275
Discussion

We found a statistically significant relationship between age, education level, female gender, and the

prevalence of dementia. (%95 CI, respectively OR:1.039; p=0.001, OR=2.937; p=0.004, OR=1.793; p=0.038).

Although the prevalence of dementia was higher in individuals with metabolic syndrome, the relationship was
not statistically significant. (OR=1.347; p=0.266). Although a potential association was observed between
metabolic syndrome and dementia, this finding did not reach statistical significance and should be interpreted

cautiously.

In a study conducted in China with 9004 participants, the prevalence of dementia in women was identified as

higher than in men, with a rate of 61.87%. (Zhou ve digerleri, 2022).
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A cohort study by the Mayo Clinic also showed that the risk of dementia was almost twice as high in women
who had bilateral oophorectomy before menopause and that there was no increased risk of Alzheimer's in

those who used hormone replacement therapy until at least the age of natural menopause. 23

The reason for the higher frequency of dementia in women might be that dementia increases with age and the
longer average lifespan of women, and may also be related to the hormonal decrease in estrogen after

menopause. 24

A study conducted at the University of Toronto comparing older adults aged 65 and over with younger adults
aged 18 to 30 showed that older adults, especially those with higher levels of education, use the frontal cortex
as an alternative pathway to aid cognition, and the higher the level of education, the more such asly they are to

use the frontal cortex, resulting in better memory performance. 25

In prospective cohort studies conducted on 1298 individuals in the United States and 1260 individuals in Spain,

an increase in all dementia subtypes was observed with age. 2627

Because dementia is caused by diseases that damage the brain, including Alzheimer's disease or vascular
diseases, it can take a long time to develop, and therefore, aging becomes a risk factor for dementia. Age also
poses a risk for dementia, as older adults are more likely to have conditions including high blood pressure,
damaged, twisted, or blocked brain vessels, increased risk of stroke, a weaker immune system, a slower ability

to heal, and brain cells that are not as active as those of younger people. 28

Previous studies investigating the association between metabolic syndrome and dementia have reported

inconsistent results.

In a study conducted in South Korea with 84,144 individuals with 8 years of follow-up, metabolic syndrome
was identified as associated with Alzheimer's (OR 11.48, 95% CI 9.03, 14.59, p<0.0001), but no association was
found with vascular dementia (OR 1.17, %95 GA 0.94, 1.47, p=0.158). 2°

In the French Three-City cohort study conducted on 7807 people, it was found that metabolic syndrome

increased the risk of vascular dementia (p=0.01) but did not increase the risk of Alzheimer's (p=0.39). 30

The associations between metabolic syndrome and cognitive impairment varied according to the
characteristics of the study population, the various criteria used to define metabolic syndrome, the different

approaches used to assess cognitive function, and the different follow-up periods.
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In conclusion, it should also be remembered that metabolic syndrome, which has turned into a global epidemic,
may increase the prevalence of dementia. According to the principles of family medicine of assuming
responsibility for the community and seeing problems at early/undifferentiated stages, we consider and
recommend that necessary measurements be made in every patient applying to the outpatient clinic and that
tests including the mini-mental status test, which could be performed in a short time but which can also reveal
the risk of disease to a significant extent, be applied to patients to improve the health of the community and to
provide material and moral benefits for the public good. As the level of education increases, the prevalence of
both metabolic syndrome and dementia decreases. This indicates that raising an educated society can
significantly reduce the burden on the health system. In this regard, the importance of providing at least an
individual health and awareness education to society and practices aimed at increasing the level of general

education is clearly felt.

Limitations
A major limitation of this study is the absence of detailed information regarding the severity of the participants’
COVID-19 infections. Factors such as symptom duration, hospitalization, and treatment were not

systematically recorded and could have influenced the outcomes. These should be explored in future research.

Ethical Considerations: This study was conducted with the approval of the Ethics Committee of Recep Tayyip
Erdogan University (Date: 07.11.2022; No: 2022/189), and necessary institutional permissions were obtained.

Conflict of Interest: The authors declare no conflict of interest.
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Abstract

Objectives: This study aimed to investigate eating attitudes, body image perceptions, and depression levels
among medical students, a population known to face considerable mental health challenges due to the rigorous
nature of medical training.

Materials and Methods: A cross-sectional study was conducted with 359 students (205 females and 154
males) enrolled at Yozgat Bozok University's Faculty of Medicine. Participants completed self-report
questionnaires assessing depressive symptoms, body image satisfaction, and eating behaviors.
Sociodemographic data were also collected to explore potential risk factors.

Results: Depression levels were significantly higher among female students (p<0.001) and those originating
from rural areas (p<0.001). A considerable proportion (42.9%) of students reported dissatisfaction with their
physical appearance, and 55.4% stated that others’ opinions influenced their body image. Furthermore, 79.9%
indicated that their emotional states affected their eating behaviors. However, statistical analysis revealed no
significant correlations between eating attitudes, body image perceptions, and depression scores.
Conclusion: Although no direct relationships were observed between eating attitudes, body image, and
depression, the high prevalence of psychological distress and body dissatisfaction—particularly among female
and rural-background students—highlights the need for targeted mental health interventions. Addressing
these issues within medical education may help enhance students’ psychological resilience and well-being,
ultimately benefiting their future clinical practice.

Keywords: Eating attitudes, body image dissatisfaction, depression, medical students, mental health
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Introduction

The number of individuals with inadequate and unbalanced nutrition is steadily increasing. Numerous studies
indicate that university students often exhibit negative eating behaviors or attitudes, such as skipping meals
and consuming fast food. 12 Changes in eating habits encountered during this period are thought to potentially
have adverse effects on students' post-graduation lives. Negative eating behaviors and attitudes have been

shown to lead to distorted body image perceptions and depressive symptoms. 13

Medical school is one of the most demanding and challenging academic fields due to its heavy theoretical
workload, difficult working conditions, rigorous examinations, and intense working hours. 4 Consequently,
medical students are at a higher risk of developing negative eating behaviors and experiencing related

physiological or psychological issues. 5

While negative eating behaviors are common among university students in general, medical students are
believed to be more vulnerable to these issues due to the intense stress they experience during their education.
6 However, research specifically focusing on eating behaviors, body image, and mental health among medical

students remains limited.

Therefore, this study aims to evaluate eating attitudes, body image, depression, and associated factors in
medical students, a high-risk group. Such research is crucial for understanding the unique challenges faced by

medical students and for informing potential interventions to address these issues.

Materials and Methods

The population of the study is students studying at Yozgat Bozok University Faculty of Medicine. The sample of

the study consisted of a total of 359 volunteer university students, 205 women, and 154 men.

Sociodemographic questionnaire, Eating Attitude Test (EAT), Body Image Scale (VAS), and Beck Depression

Inventory (BDI) were used as data collection tools.

Eating Attitude Test (EAT): It was developed by Garner and Garfinkel (1979) 7 as a self-assessment scale to

measure the symptoms of anorexia nervosa and was adapted into Turkish by Savasir and Erol (1989). 8
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EAT has been adapted to Turkish, and validity/reliability studies have been conducted; it has been frequently
used on university students and various demographic groups. Studies show that EAT is an important tool in

the early diagnosis of eating disorders and psychological evaluations. ?

Body Image Scale (BIS): It was developed by Secord and Jourard (1953) to measure individuals' satisfaction
with body parts and functions. The Turkish adaptation of BIS was made by Hovardaoglu (1992), and the
Cronbach Alpha coefficient of the scale was determined as 0.91. This scale consists of a total of 40 questions in
a 5-point Likert-type scale about various parts and functions of the body (I don't like it at all = 1, [ don't like it
=2, I'm undecided = 3, 1 like it = 4, and I like it very much = 5). The lowest score can be 40, and the highest score
can be 200 from the answers given to these questions. 1°An increase in the score indicates that individuals'

body satisfaction increases, and a decrease in the score indicates that satisfaction decreases. 10.11

Beck Depression Inventory (BDI): It is a self-rating scale widely used to measure symptoms of depression. This
inventory, first developed by Aaron T. Beck in 1961, is used to determine individuals' depression levels. BDI is
a 21-item inventory, and each item assesses various symptoms of depression (e.g., sadness, hopelessness, loss

of self-esteem). Each item is rated from 0 to 3, and the total score indicates the individual's level of depression.

12

In conclusion, BDI is widely used as a reliable and valid tool for assessing symptoms of depression and provides

important data in various psychological studies.
Sample Size Calculation

The required sample size for this study was determined using GPower version 3.1 13. Assuming a medium effect
size (Cohen’s f* = 0.15), an alpha level of 0.05, and a desired statistical power of 0.80 for multiple regression
analysis with up to five predictors, the minimum sample size required was calculated as 92 participants. Our
final sample of 359 students exceeded this threshold, ensuring adequate power to detect medium or larger

effect sizes.
Statistical Analysis

IBM SPSS Statistics version 22.0 was used to analyze the data. Descriptive data were shown as mean #* standard
deviation for continuous variables and as numbers and percentages for categorical variables. Chi-square test

was used to analyze categorical variables. A value of p<0.05 was considered statistically significant.

Ankara Med J, 2025;(3):260-270 // @ 10.5505/am;j.2025.51196
262



ANKARA
MEDICAL

Results

The average age of medical school students participating in the study was 22.6 years. 205 (57.1%) students
were female, and 357 (99.4%) were single. 338 (94.2%) people lived in the city. The income level of 78% was

medium, and 17% was low. 83.6% of the students were not working in any additional job.

27.3% of the students had a history of psychological illness. 18.4% people were currently on a diet. The rate of
those who had a history of plastic surgery before was 8.4%, and the rate of those considering having plastic

surgery was quite high at 38.4%. 42.9% of the students did not like their bodies aesthetically.

55.4% of the students stated that other people's opinions affect their attitudes towards themselves. 79.9%

stated that their emotional state affected the act of eating. 20.1% of the students were doing sports regularly

(Table 1).

Table 1. Demographic Characteristics of the Research Participants

Characteristic

Age (Years) 22.6+1.6
Gender

Male 154 (42.9%)
Woman 205 (57.1%)
Marital Status

Married 2 (0.6%)
Single 357 (99.4%)
Living Space

Village 5 (1.4%)
Town 16 (4.5%)
City 338 (94.2%)
Income Rate

Low 61 (17.0%)
Middle 280 (78.0%)
High 18 (5.0%)
Working Status

Working 59 (16.4%)
Not Working 300 (83.6%)
Psychosocial, Aesthetic, and Lifestyle Variables

History Of Previous Psychological {llness 98 (27.3%)
Currently On A Diet 66 (18.4%)
History Of Previous Plastic Surgery 30 (8.4%)
Considering Plastic Surgery 138 (38.4%)
Satisfied With Body Aesthetics 205 (57.1%)
Other People's Opinions Affect Attitudes Towards | 199 (55.4%)
Emotions Affect Eating 287 (79.9%)
Doing Sports Regularly 72 (20.1%)
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According to BDI results, 27% of medical school students had moderate mood disorders. 7.5% had clinical
depression, 11.7% had moderate depression, 4.5% had severe depression, and 0.3% had major depression.

Currently, 24% of the students have depression (Table 2).

Table 2. Beck Depression Inventory Results of the Study Participants

Beck Depression Inventory n %
Normal 176 49.0
Moderate Mood Disorder 97 27.0
Clinical Depression 27 7.5
Moderate Depression 42 11.7
Severe Depression 16 4.5
Major Depression 1 0.3
Total 359 100.0

BDI scores were found to be statistically significantly higher in female students (p<0.001). No relationship was

found between marital status, income status, and employment status and BDI scores. However, the BDI score

of people living in villages was found to be statistically significantly higher compared to those living in cities

(p<0.001) (Table 3).

Table 3. Relationship between Beck Depression Inventory Scores and Demographic Data

BDI Scores
n (%) Mean + SD p

Gender

Male 154 (42.9%) 8.6+5.8 <0.001

Woman 205 (57.1%) 14.949.1
Marital Status

Married 2 (0.6%) 24.0+0.0 0.050

Single 357 (99.4%) 12.1+8.4
Living Space

Village 5 (1.4%) 35.2+6.8

Town 16 (4.5%) 9.9+5.1

City 338 (94.2%) 12.0£8.1 <0.001
Income Rate

Low 61 (17.0%) 11.846.5

Middle 280 (78.0%) 12.2+8.9

High 18 (5.0%) 14.0+6.4 0.614
Working Status

Working 59 (16.4%) 14.3+11.7 0.038

Not Working 300 (83.6%) 11.847.6
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No relationship was found between EAT scores and gender, marital status, place of living, income levels, or

employment status. No statistically significant relationship was found between EAT scores and depression

status (Table 4).

Table 4. Relationship Between Eating Attitude Test Scores and Demographic Data

EAT Scores
n (%) Mean * SD p
Gender
Male 154 (42.9%) 129.7+35.3 0.917
Woman 205 (57.1%) 129.3+28.1
Marital Status
Married 2 (0.6%) 129.0+0.0 0.982
Single 357 (99.4%) 129.5+31.5
Living Space
Village 5 (1.4%) 136.844.9
Town 16 (4.5%) 117.0+41.9 0.237
City 338 (94.2%) 129.9+31.0
Income Rate
Low 61 (17.0%) 135.7+£30.7
Middle 280 (78.0%) 128.9+31.5 0.062
High 18 (5.0%) 116.5+28.9
Working Status
Working 59 (16.4%) 119.5+33.9 0.007
Not Working 300 (83.6%) 131.4+30.5
Depression State
None 273 (76.1%) 132.0+31.5 0.005
There Is 86 (23.9%) 121.3+31.3

Body Image Scale (BIS) scores did not show a statistically significant relationship with any of the examined

demographic variables (gender, marital status, place of residence, income level, and employment status), nor

with the presence of depression or eating attitudes (Table 5).
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Table 5. Relationship of Body Image Scale (BIS) scores with Demographic Characteristics, Depression, and

Eating Attitudes
BDI Scores
Variable n (%) Mean * SD p
Gender
Male 154 (42.9%) 108.4+31.5 0.396
Woman 205 (57.1%) 105.5+30.9 0.396
Marital Status
Married 2 (0.6%) 66.5£26.1 0.067
Single 357 (99.4%) 107.0+£31.1 0.067
Living Space
Village 5 (1.4%) 98.5+17.5 0.689
Town 16 (4.5%) 109.5+25.4 0.689
City 338 (94.2%) 106.8+31.6 0.689
Income Rate
Low 61 (17.0%) 108.3+30.6 0.434
Middle 280 (78.0%) 107.0£31.5 0.434
High 18 (5.0%) 98.727.3 0.434
Working Status
Working 59 (16.4%) 112.4+27.4 0.126
Not Working 300 (83.6%) 105.6+31.8 0.126
Depression State 106.5+31.9
None 273 (76.1%) 106.6+31.9 0.868
There [s 86 (23.9%) 107.2+28.9 0.868
Beck Depression
Inventory and EAT
Scores

BIS n (%) Mean * SD
BDI Scores High (2135) 67 (18.7%) 11.9+8.0
BDI Scores Low (<135) 292 (81.3%) 12.3+8.6
EAT Scores High (2135) 67 (18.7%) 131.1+31.5
EAT Scores Low (<135) 292 (81.3%) 129.1+31.4
Discussion

This study assessed eating attitudes, body image, and depression levels among medical students, exploring
potential relationships between these factors. Our findings revealed significantly higher depression levels in
female students and those from rural areas. However, no meaningful associations were detected between
eating attitudes, body image, and depression levels. Although the absence of significant associations between
eating attitudes, body image, and depression contradicts much of the existing literature 41415, several factors
may explain this finding. First, the homogeneity of our sample drawn from a single medical faculty may have
reduced variability in socioeconomic and cultural backgrounds, limiting the detection of associations.16 Second,

social desirability bias may have influenced self-reported measures, particularly on sensitive topics such as
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body image and eating behaviour. 17 Third, medical students’ heightened health awareness could have
mitigated the severity or reporting of disordered eating attitudes, thereby weakening correlations with
depressive symptoms. ¢ Lastly, the cross-sectional design precludes any causal inference, and the temporal
relationship between these variables may require longitudinal investigation to be fully understood. These
findings warrant further analysis in the context of the existing literature to better understand the underlying

dynamics.

Consistent with previous research, female students exhibited significantly higher depression scores than their
male counterparts (p<0.001). Studies by Liao et al. (2010) and Abed et al. (2015) similarly demonstrated that
women are more vulnerable to the psychological pressures associated with medical education, reporting
elevated risks of both depression and eating disorders. 1820 This increased susceptibility may stem from
gender-related societal expectations, differences in coping mechanisms, and the cumulative stress of academic

and social responsibilities.

The elevated depression scores observed in students from rural areas (p<0.001) align with findings from
previous research, including studies by Bayram et al. (2008) and Lian et al. (2023). 1621 These studies
highlighted the heightened vulnerability of rural-origin students to depression, often attributed to factors such
as social isolation, limited access to academic resources, geographic dislocation, and cultural adaptation
challenges. Rural students may face additional psychological burdens stemming from reduced support

networks, socioeconomic disparities, and the stress of transitioning to urban academic environments.

Interestingly, no significant associations were identified between Eating Attitudes Test (EAT) scores and
gender, income level, or depression levels in our study. This contrasts with findings from Jahrami et al. (2024),
who reported a heightened prevalence of eating disorders among medical students. 522 The absence of such a
relationship in our sample could stem from several factors. Participants may have provided socially desirable
responses, especially on sensitive topics like eating behaviors. Additionally, the study's limited scope, restricted
to a single university, may have introduced homogeneity in socioeconomic and cultural characteristics.
Furthermore, medical students’ heightened awareness of health-related behaviors might influence their eating

habits, potentially mitigating risks associated with disordered eating.

Body image scores showed no significant association with gender, income level, or depression. However, 42.9%
of participants expressed dissatisfaction with their physical appearance, and 55.4% reported being influenced
by others' opinions. While literature often links body image dissatisfaction with depression and eating
disorders (Mohamed et al., 2023; Manaf et al., 2016), this relationship might not have emerged in our study

due to cultural differences, sample homogeneity, or medical students' health awareness. 1415 Social desirability
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bias may have also influenced responses. Further research with diverse samples and qualitative methods is

needed for deeper insight.

Our findings underscore the high prevalence of depression among medical students, with female students and
those from rural backgrounds identified as particularly vulnerable groups. These results emphasize the urgent
need for effective student support programs within medical education. Initiatives aimed at developing stress
management skills, enhancing emotional resilience, and providing targeted interventions for high-risk groups
could play a crucial role in mitigating these challenges.The inconclusive results regarding eating attitudes and
body image suggest a need for further investigation. Future studies should consider the influence of cultural

factors, academic stress, and institutional differences on these variables to provide more nuanced insights.

Various programs and support mechanisms can be developed to improve the body image and eating attitudes
of students who are under intense stress and pressure during medical education. Such studies highlight the
importance of interventions and counseling services necessary to support the mental health of medical
students. The mental health of current medical students is indicative of the mental health of future doctors.
Therefore, depression and eating disorders seen in medical school students deserve attention and require the

implementation of public health policies.

This study has several limitations that should be acknowledged. First, the sample was restricted to a single
university, which limits the generalizability of the findings. Second, the reliance on self-reported data may have
introduced social desirability bias. Lastly, the cross-sectional design prevents any conclusions about causal

relationships between the studied variables.

Future studies should employ larger, multi-center, and longitudinal designs to better understand the interplay
between eating attitudes, body image, and depression among medical students. The effects of socioeconomic
factors, cultural influences, and academic pressure warrant more detailed examination. Universities should
prioritize implementing structured mental health support programs, with tailored interventions for female

students and those from rural backgrounds to address their unique challenges effectively.
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Abstract

Objectives: Based on the ultimate goals of health services and the importance of public health, health system
performance evaluation should be carried out at the regional, national, or international level, the difference
between expected health performance and desired health performance should be revealed, and necessary
improvements should be provided. This study aims to evaluate the health system performance in the
Organization of Turkic States.

Materials and Methods: The LOPCOW method, one of the multi-criteria decision-making techniques, was used
in the study for weighting the criteria and ranking the countries, and the CoCoSo method was used to reveal
the rankings on the basis of countries.

Results: When the LOPCOW results are analyzed, it is determined that the most important criterion is K6
(Under Five Mortality Rate) with a value of 0.1755, the least important criterion is K3 (Number of Physicians)
with a value of 0.0836, while the country with the best health system performance with the integration of
CoCoSo method is Hungary, Uzbekistan, Azerbaijan, Kazakhstan, Kyrgyzstan, Turkiye, Turkmenistan,
respectively.

Conclusion: As a result of the results of the study, it is recommended that health policy makers, planners,
managers, practitioners, researchers, and service demanders gain a different perspective and determine health
policy and public health strategies for these situations.

Keywords: Health system performance, public health, LOPCOW, CoCoSo, MCDM
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Introduction

The World Health Organization (WHO) defines the term health as not only the absence of disease or disability
but also a state of complete physical, mental, and social well-being.! The health status of individuals, social
health indicators, directly affect the health status of countries. In recent years, it has been emphasized that
significant progress has been made in human health in developed and developing countries.? It is very
important to support this significant progress with statistical data. In this case, it would be more accurate to
look at the situation of the world rather than countries. In this context, life expectancy at birth was 69.16 in
2005,72.04in 2015, and 72.93 in 2019. The under-5 mortality rate was 62.9 in 2005, 43.1in 2015, and 37.1 in
2022.1In 2005, the number of hospital beds per 1000 people was 2.73, in 2015 it was 2.86, and in 2020 it was
3.28.3 However, despite these improvements, the health systems of countries have become increasingly
complex. It is a very difficult process to compare health systems that include many elements such as public
health, health management, health financing, health technology, health resources, health organizations, and

health policies.*

Despite this complexity, one of the reasons why health indicators are so important is that economic, cultural,
and social differences between countries vary, while periodic changes and policies can clearly reveal the
current situation of a country.5 In short, the multidimensional and complex structure of the health sector, the
fact that it is under the influence of many factors and stakeholders, and that economic, social, and
environmental factors also play a role, make it difficult to evaluate the health systems and performance of
countries. However, if countries do not know their health performance and cannot make comparisons with
similar countries, they may produce incomplete and wrong policies without fully understanding their current
situation when formulating new policies and plans. To find solutions to such problems, multi-criteria decision-
making (MCDM) methods can be used, which allow the evaluation of a large number of alternatives by
considering multiple criteria. Thanks to these methods, countries can assess their health indicators,

expenditures, equipment, etc., and make comparisons.

Health indicators help us understand public health, factors affecting health, effectiveness, efficiency, planning,
monitoring of processes, and proper allocation of resources. Among the key health indicators included in the
"Reference List of 100 Key Health Indicators" published by the World Health Organization (WHO) in 2018 and
frequently used in academic studies such as®? there are many indicators such as the share of gross domestic
product allocated to health, infant mortality rate, newborn mortality rate, maternal mortality rate, life
expectancy at birth, under-five mortality rate, adult mortality rate between the ages of 15-60, average length

of stay and population per health personnel.
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The study aims to evaluate the performance of the health system in the organization of the Turkish States by
making comparisons over the health data of the countries due to the multidimensional and complex structure
of the health sector, the fact that it is under the influence of many factors and stakeholders, and that economic,
social, and environmental factors also play a role. The LOPCOW (Logarithmic Percentage Change-driven
Objective Weighting) method, one of the multi-criteria decision-making techniques, was used in the study in
order to realize the purpose of weighting and ranking the criteria, and the CoCoSo (Combined Compromise

Solution) method was used to reveal the rankings on the basis of countries.

In this study, the inclusion or exclusion of the family medicine system in the selection of countries within the
Turkish states was also taken into consideration. In this context, although family medicine is a main branch of
medical faculties, the health system adopted in countries is effective. Countries in Asia do not have a family
medicine system due to the adoption of the semasko model. The criteria in question were selected within this

scope in terms of public health.

To the best of our knowledge, this study is the first study using the LOPCOW-CoCoSo method, which is one of
the CCS techniques, to evaluate the performance of the health system in the Organization of the Turkic States,

and the originality of the study is emphasized.

Literature Review

In this section, both the studies conducted using multi-criteria decision-making methods, the studies conducted
using the methods used in our study, and the studies conducted in the field of health, especially in the field of

health service delivery performance evaluation studies, will be mentioned in Table 1.
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Table 1. Studies in the literature

AUTHOR SUBJECT METHOD
Kahreman1? It is about measuring the economic performance of the G20 countries, which cover about 85% LOPCOW-
of the world economy, during the 2008 crisis period. CoCoSo
Nisel and They presented a new approach to assessing and ranking nations according to their innovation =~ LOPCOW-
Nise]11 capabilities. CoCoSo
Dhruvat? Provides a decision framework for cloud computing vendor selection in healthcare centers that LOPCOW-
addresses the challenges of uncertainty, expert hesitation, and conflicting criteria CoCoSo
Kar and It is stated that the health service performances of the geographical regions in TURKIYE are ~ VIKOR
Ozer13 evaluated with the VIKOR method, and the Health Statistics Yearbook 2016 data are used as a
data source. i
Aydin* It is stated that the performances of geographical regions in TURKIYE between 2012 and 2018  CRITIC
were evaluated using the statistics of the Ministry of Health and CRITIC and TOPSIS methods. and
TOPSIS
Basdegirmen They evaluated the performance of city hospitals. ENTROPY
and Cal1s and MAUT
Erkilicte Based on 15 health criteria for 2020, the performance of TURKIYE's Statistical Regional Units ~ CRITIC
Classification Level 1 regions was evaluated. and
TOPSIS
Murat and Health performance of SAARC and OECD countries ARAS and
Guzel'” They have been evaluated. WASPAS
Altintas18 They assessed the marine health performance of Mediterranean countries. CRITIC
and
i MARCOS
Rod?™® The health tourism potentials of metropolitan cities in TURKIYE have been evaluated. CRITIC
and
WASPAS
Ortiz- They used a fuzzy hybrid FCDM approach to evaluate emergency department performance AHP-
Barrios et duringthe COVID-19 pandemic. DEMATEL-
al.20 CoCoSo
Selamzade et  Efficiency levels in combating the COVID-19 pandemic in different periods in OECD countries, TOPSIS,
al.21 DEA, and CRM EDAS,
CODAS
Pan et al.22 Countries were ranked to determine their public health performance. AHP and
TOPSIS
Erdogan and In the study evaluating the performance of hospitals, they conducted research using quality ~ CRITIC-
Ayyildiz23 criteria taken from SERVPERF. TOPSIS
Hasani and The sustainability factors for the management and success of the health system among the DEMATEL

Mokhtariz4

identified hospitals in Iran were addressed and evaluated with the relevant methodology.
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Materials and Methods

LOPCOW Management

The LOPCOW method is an innovative method that determines the criteria weights objectively without the
need for subjective opinions of the decision maker. This method has the advantage of being able to utilize the
negative performance values of alternatives and to work efficiently with a large number of criteria and
alternatives. LOPCOW was developed to deal with large variations in the performance of alternatives, especially

in large decision matrices and in the presence of negative values.2>

This method, developed by Ecer and Pamucar 2¢, calculates the standard deviation of each criterion and its
percentage value with a logarithmic function depending on the number of alternatives. In this way, it presents
the importance levels of the criteria in a more balanced way, showing the differences between the most
important and less important criteria at a more reasonable level. The solution stages of the LOPCOW method

used in the study are shown below: 2526

Stage 1: For the solution of the decision problem, the Decision Matrix should be formed according to Equation

1 for m alternatives and n criteria.

X11 Xlz 't X1n
Y R )
Xmi Xmz - Xmn

Stage 2: Using the linear normalization technique, the IDM matrix is normalized according to the maximum and
minimum values of the criteria. If the criterion is cost-oriented, i.e., if the value of this criterion is to be reduced
to the lowest possible level, the formula determined by Equation 2 is applied. On the other hand, if the criterion
is benefit-oriented, i.e., the value of this criterion should be maximized, the formula of Equation 3 is used. There
are different normalization methods for these two cases, and the conditions for using each of them are

determined by the characteristics of the criterion.

Xmax— Xij
FU=M 2)

pyj o= Xmin (3)

Stage 3: In this stage of the analysis, the percentage value for each criterion is determined using Equation 4. In

this process, the percentage of the standard deviations of each criterion is calculated, and the mean square
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value is used to calculate a calculation that eliminates gaps due to the size of the series. This method more

accurately reflects the variability in the data and ensures an accurate evaluation of the criteria.

(Zﬂﬂgj"
PVj= |In| ¥——
\ (2

\.100 (4)
/

Stage 4: Finally, the objective weights for each criterion are determined with the help of Equation 5.

PVij

W= I PVij (2)

CoCoSo Method

The CoCoSo (Combined Compromise Solution) method is one of the multi-criteria decision-making methods
introduced to the literature by Yazdani et al- This approach is an integrated method that combines
exponentially weighted product and simple additive weighted product models to produce a combined
compromise solution. The method proposes to reconcile the simple additive weighting (SAW) and the

exponential weighted.

Sum (EWP) model. 28 CoCoSo first determines the utility values of the decision alternatives from various
perspectives using different combinations and aggregation operators. Then, the utility values of each
alternative are combined using the aggregation function to obtain a compromise solution, and the optimal

solution is found. In this context, the solution stages of the method are shown below: 27.28

Step 1: First, the decision matrix needs to be created. This step is done with the help of equation 6.

X Xip o Xy
X X e Xy

D=X, = 21 12 § 21 (6)
Xil Xiz e Xl]

Step 2: Normalization of the decision matrix is performed. Equations 7 and 8 are used in this context.

Xij_ minxi]-

()

rij = .
makx;j— minx;;j

makxi]-— Xij

(8)

rij= -
makx;j— minx;;
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Step 3: The weighted sum of comparability S is calculated with the help of equation 9, and the sum of the

power weights of the comparability sequences for each alternative Piis calculated with the help of equation 10.

Si= Yjoi(wir)) )

Pi= Y, (13; )" (10)

Step 4: In this step, the relative weights of the alternatives need to be calculated. This calculation is calculated

using equations 11, 12, and 13.

Pj+ S

Kia = TEES ()
— _Si P
kip = minS; + minP; (12)

A(maks;)+ (1-2) (makp;) ’
The value of A is a value that the decision maker can take, provided that 0 <A < 1.

Step 5: The last step is the ranking of the alternatives. It is revealed with the help of Equation 14.
1
kig = (Kig Kipkic)'/* + 7 (Kig KipKic) (14)

With Equation 14, sensitivity (ki) results are obtained, and these results are ranked from largest to smallest.

Thus, the ranking is performed from best to worst.
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Criteria and Data to be Used in the Study

The criteria to be used in the study are the number of hospital beds, life expectancy at birth, number of doctors
per capita, number of nurses per capita, number of midwives per capita, health expenditures, under-five infant
mortality rate, maternal mortality rate, suicide rates, among the basic health indicators included in the
Reference List of 100 Key Health Indicators published by the World Health Organization (WHO) in 2018 and

frequently used in most academic studies such as. 62

Data on countries under the specified criteria were obtained from the World Bank.3

The data on the criteria mentioned above by the World Bank are used in the model based on the average of the
last ten years since the most recent year of publication. The criteria to be used in the study are shown below in

Table 2.

Table 2. Criteria to be used in the study

Sequence Code Criteria Name Criterion Direction
No.

1 K1 Number of Hospital Beds (per 1000 inhabitants) Maximum
2 K2 Life Expectancy at Birth Maximum
3 K3 Number of Physicians Per Capita (1000 Persons) Maximum
4 K4 Number of Nurse Midwives Per Capita 1000 Maximum
5 K5 Health Expenditures Maximum
6 K6 Under Five Infant Mortality Rate (1000) Minimum
7 K7 Maternal Mortality Rate (100,000) Minimum
8 K8 Suicide Rates (100,000) Minimum
K: Abbreviation for the selected criterion.

This study did not require ethics committee approval as it did not involve human participants or sensitive

personal data and used secondary data.
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Results

In this section, the findings obtained by using LOPCOW and CoCoSo methods are presented with their stages.
Firstly, the LOPCOW method is used to determine the weights of the criteria used in our study. The results of
this method are calculated separately using equations 1-5 shown in the previous sections, and the decision

matrix is shown in Table 1 below.

Implementation with LOPCOW

The decision matrix is shown in Table 3.

Table 3. Decision Matrix

Criteria Aspects max max max max max min min min
Countries K1 K2 K3 K4 K5 K6 K7 K8
AZERBAIJAN 4,053 |71,328 |3,267 |6,468 4,138 |23,270 [29,500 |4,220

HUNGARY 6,949 |75,691 |3,256 |6,683 6,980 |4,550 14,800 |20,830

KAZAKHSTAN 5852 72,176 |3,945 |7,511 3,146 11,130 |13,700 |23,900
KYRGYZSTAN 4,485 |71,216 |2,229 |5,892 6,401 |20,120 |57,200 |9,680
TURKMENISTAN [4,036 |68,899 |2,147 |4,301 5,104 |42,280 |6,000 6,680

TURKIYE 2,739 76,906 1,823 |2,750 4,340 11,960 [19,000 |2,300

UZBEKISTAN 4,512 70,782 |2,405 |11,320 |5,500 |17,440 |32,100 |8710
Mak 6,949 76,906 [3,945 |11,320 |6,980 |42,280 |57,200 |23,900

Min 2,739 168,899 1,823 |2,750 3,146 |4,550 6,000 2,300

Then, using Equations 2 and 3, a normalized decision matrix was created. The normalized decision matrix is

shown in Table 4.

Table 4. Normalized Decision Matrix

Criteria Aspects | max max max max max min min min

Countries K1 K2 K3 K4 K5 K6 K7 K8
AZERBAIJAN |0,3120|0,5771 | 0,3430|0,8831 | 0,2356 | 0,5038 | 0,5410 | 0,9111

HUNGARY 1,0000 | 1,6134 | 0,3404 | 0,9341 | 0,9107 | 1,0000 | 0,8281 | 0,1421
KAZAKHSTAN |0,73950,7784 | 0,5040 | 1,1309 | 0,0000 | 0,8256 | 0,8496 | 0,0000
KYRGYZSTAN |0,4147|0,5503|0,0965 | 0,7463|0,7731|0,5873 | 0,0000 | 0,6583

TURKMENISTAN | 0,3081 | 0,0000| 0,0770 | 0,3683 | 0,4652 | 0,0000 | 1,0000 | 0,7972

TURKIYE 0,0000|1,9019 | 0,0000 | 0,0000 | 0,2836 | 0,8036 | 0,7461 | 1,0000

UZBEKISTAN |0,4212|0,4474|0,1383 | 2,0356 | 0,5591 | 0,6584 | 0,4902 | 0,7032
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After the normalized decision matrix, using Equations 4 and 5, the percentage value matrix (PV), standard
deviation valuesoo , percentage values (Pvij), and weight degrees of the criteria, in short, Wj values showing

how effective they are on health system performance, are shown in Table 5.

Table 5. Percentile Matrix, Other Values, and Weight Values of Criteria

Decision Matrix
Criteria max | max max max max min min min
Countries K1 K2 K3 K4 K5 K6 K7 K8
AZERBAIJAN | 0,097 | 0,333 | 0,1177 | 0,7799 | 0,0555 0,2539 0,2927 0,8301
HUNGARY 1,000 | 2,602 | 0,1159 | 0,8726 | 0,8293 1,0000 0,6858 0,0202
KAZAKHSTA | 0,546 | 0,605 | 0,2540 | 1,2790 | 0,0000 0,6816 0,7218 0,0000
KYRGYZSTAN | 0,172 | 0,302 | 0,0093 | 0,5570 | 0,5977 0,3450 0,0000 0,4334
TURKMENIST | 0,094 | 0,000 | 0,0059 | 0,1357 | 0,2164 0,0000 1,0000 0,6356
TURKIYE 0,000 | 3,617 | 0,0000 | 0,0000 | 0,0804 0,6458 0,5567 1,0000
UZBEKISTAN | 0,177 | 0,200 | 0,0191 | 4,1437 | 0,3126 0,4334 0,2403 0,4945
Total 2,088 | 7,662 | 0,5219 | 7,7679 | 2,0920 3,3597 3,4973 3,4138
M(number of 8 8 8 8 8 8 8 8
Total/m 0,261 | 0,957 | 0,0652 | 0,9710 | 0,2615 0,4200 0,4372 0,4267
roottotal/m | 0,510 | 0,978 | 0,2554 | 0,9854 | 0,5114 0,6480 0,6612 0,6532
Std. deviation | 0,324 | 0,676 | 0,1830 | 0,6396 | 0,3173 0,3216 0,3321 0,3828
Roottotalmm | 1,577 | 1,447 | 1,3961 | 1,5405 | 1,6117 2,0150 1,9906 1,7063
Pvij 45,55 | 36,99 | 33,3658 | 43,212 | 47,7264 | 70,0613 | 68,8460 | 53,4351
Wj 0,114 | 0,092 | 0,0836 | 0,1082 | 0,1196 0,1755 0,1725 0,1339
Sorting 5 7 8 6 4 1 2 3

When Table 5 is analyzed, it is determined that the most important criterion is K6 (Under Five Mortality Rate)
with a value of 0.1755 and the least important criterion is K3 (Number of Physicians) with a value of 0.0836.

Application with CoCoSo

The process of ranking the alternatives in the evaluation of the health system performance of the countries in
the specific case of the organization of Turkic states was applied using the CoCoSo method. Table 3 decision
matrix and Table 4 normalized decision matrix in the application part of the LOPCOW method were used in the

solution of this method since they are the same equality formulas.

By using the weights obtained in the LOPCOW method in this method, weighted comparability Si and Pi values
were obtained with the help of Equations 9 and 10. The obtained Si value is presented in Table 6 and Pi value
is presented in Table 7.
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Table 6. Weighted Comparability Si Value

Countries KiI | K2 | K3 | K4 | K5 | K6 | K7 | K8 | Si
AZERBAIJAN | 0,036 0,028 0,057 | 0,047 | 0,031 0,088 | 0,093 | 0,122 | 0,502
HUNGARY 0,114 ]0,079 | 0,056 | 0,050 0,120 | 0,176 | 0,143 [ 0,019 | 0,756
KAZAKHSTAN | 0,084 | 0,038 | 0,084 | 0,060 | 0,000 | 0,145 | 0,147 | 0,000 | 0,557
KYRGYZSTAN | 0,047 0,027 (0,016 0,040 | 0,102 | 0,103 | 0,000 | 0,088 | 0,423
TURKMENISTAN | 0,035 | 0,000 | 0,013 | 0,020 | 0,061 | 0,000 | 0,173 | 0,107 | 0,408
TURKIYE 0,000 | 0,093 | 0,000 | 0,000 | 0,037 | 0,141 | 0,129 | 0,134 | 0,534
UZBEKISTAN | 0,048 {0,022 0,023 0,108 | 0,073 | 0,116 | 0,085 | 0,094 | 0,569

Table 7. Weighted Comparability Pi Value

Country/Criteria | K1 | K2 | K3 | K4 | K5 | K6 | K7 | K8 | pi
AZERBAIJAN | 9876 | 0,895 | 0,968 | 0,914 | 0,851 | 0,887 | 0,899 | 0,988 | 7,277
HUNGARY 1,000 | 0,985 | 0,968 | 0,919 | 1,000 | 1,000 | 0,968 | 0,770 | 7,610
KAZAKHSTAN | 0,966 | 0,921 | 1,000 | 0,938 | 0,000 | 0,967 | 0,972 | 0,000 | 5,764
KYRGYZSTAN | 0,904 | 0,891 | 0,871 | 0,897 | 0,981 | 0,911 | 0,000 | 0,946 | 6,401

TURKMENISTAN | 0,874 | 0,000 | 0,855 | 0,831 | 0,923 | 0,000 | 1,000 | 0,970 | 5,453
TURKIYE 0,000 | 1,000 | 0,000 | 0,000 | 0,870 | 0,962 | 0,951 | 1,000 | 4,783
UZBEKISTAN | 0,906 | 0,874 | 0,898 | 1,000 | 0,943 | 0,929 | 0,884 | 0,954 | 7,389

The weighted comparability Si and Pi values of the countries are used in Equations (11), (12), and (13) to
calculate the relative weights of the alternatives (Kia, Kib, and Kic). The calculated weighted comparability Kia,
Kib, and Kic values are used in Equation (14) to obtain the ki value indicating the health system performance
ranking of the countries. The relative weights (Kia, Kib, and Kic) and country performance rankings are

presented in Table 8.

Table 8. Results of the Relative Performance of Alternatives

Country/Criteria | yis | kib kic | which | Sorting
AZERBAIJAN 0,161 | 2,753 | 0,930 | 1,704 3

HUNGARY 0,173 | 3,444 | 1,000 | 1,863 1

KAZAKHSTAN | 0,131 | 2,572 | 0,756 | 1,597

KYRGYZSTAN |0,141|2,374|0,816 | 1,584

TURKMENISTAN | 0,121 | 2,140 | 0,701 | 1,497

TURKIYE 0,110 | 2,308 | 0,636 | 1,504
UZBEKISTAN 0,164 | 2,939 | 0,951 | 1,748

N ||| s
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Discussion

As health systems are dynamic and open to change and development, it is not correct to make a statement as
the best or the most accurate health system, and it may notbe appropriate to serve with the same health system
all the time. It varies according to the culture, economic structure, historical development, ideological thinking,
and lifestyles of each country. Therefore, the responses of health systems, which change and adapt to different
circumstances, to the crises they face also differ. Likewise, the World Health Organization has also mentioned
that the health systems of countries are shaped according to the norms and values adopted by society. For these
reasons, health systems around the world vary. Therefore, countries generally do not consider a single

financing style and a fixed health service provider as ideal, and may tend to change policies as time progresses.

Due to the multidimensional and complex structure of the health sector, the fact that it is under the influence
of many factors and stakeholders, and the fact that economic, social and environmental factors also play arole,
in our study on the evaluation of the health system performance in the organization of the Turkish states by
making comparisons over the health data of the countries; LOPCOW method, one of the multi-criteria decision-
making techniques, was used in the study to realize the purpose of weighting and ranking the criteria, and
CoCoSo method was used in an integrated manner to reveal the rankings based on countries. When the
LOPCOW results are analyzed, it is determined that the most important criterion is K6 (Under Five Mortality
Rate) with a value of 0.1755, the least important criterion is K3 (Number of Physicians) with a value of 0.0836,
and with the integration of CoCoSo method, it is understood that the country with the best health system

performance is Hungary, Uzbekistan, Azerbaijan, Kazakhstan, Kyrgyzstan, Turkiye, Turkmenistan, respectively.

In the studies in the literature, 82930 studies have been conducted by comparing the organization of Turkish
states. However, we are not aware of any study based on objective methods from multi-criteria decision-
making techniques. In addition, there is no study evaluating health system performance with the integration of

the LOPCOW-CoCoSo method.

This study evaluates the most important criteria and the criteria with the least importance identified in the
Turkish states' organizations, and by determining the ratios of these concrete criteria and the maximum and
minimum directions of the criteria, it will enable the formulation of health policies and the strengthening of
health systems. The study enables Turkish states to identify deficiencies in the concrete criteria within their
health systems and plays a significant role in determining their level of development compared to other
countries. The best way to prove the level of deficiencies in specific areas is through scientific studies. The

study has the characteristic of shedding light on health systems and public health performance.
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As aresult of the results of the study, health policy makers, planners, managers, practitioners, researchers, and
service demanders will gain a different perspective and should determine health policies and strategies for
these situations. Future studies can evaluate the performance of the health system in strategic economic
communities or regional groupings of countries. In addition, the use of studies that can be updated from multi-

criteria decision-making techniques over time will contribute to the literature.

The criteria used in the study were selected from the basic health indicators frequently used in many academic
studies, which are included in the “Reference List of 100 Basic Health Indicators” published by the World Health
Organization (WHO) in 2018. As recommendations for future studies, it is suggested that the criteria included
in the Reference List of 100 Essential Health Indicators be expanded, within the scope of feasibility, to enhance
the applicability of the study. Additionally, it is reccommended that the study be repeated using methods such
as LOPCOW and CoCoSo, which are among the most up-to-date methods in the literature, as well as newer
methods that have recently been introduced to the field, alongside more established traditional methods like

AHP and TOPSIS.

Ethical Considerations: This study did not require ethics committee approval as it did not involve human

participants or sensitive personal data and used secondary data.

Conflict of Interest: The authors declare no conflict of interest.
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Abstract

Objectives: In this study, medical school students' attitudes toward the profession of medicine, their
perceptions of the values of medicine, and the relationship between these concepts were evaluated.
Materials and Methods: This descriptive cross-sectional study was conducted at Yozgat Bozok University
Faculty of Medicine. Participants were asked to answer the sociodemographic data form, the medical
profession attitude scale, and the medical profession value perception scale.

Results: 567 medical students (79.52% of all students) participated in this study. Of the participants, 58.9%
were preclinical and 41.1% were clinical phase students. The mean scores of the medical profession attitude
scale and the medical profession value perception scale were statistically significantly higher for those who
preferred medical school willingly (p<0.001, p=0.004). The scores of the medical profession attitude scale and
medical profession value perception scale decreased statistically significantly with increasing grade levels in
clinical phase medical students (p<0.001, p<0.001). Statistically significant positive correlation found between
the scores of the medical profession attitude scale and the scores of the value perception scale (p<0.001).
Conclusion: As a result of this study, positive attitudes towards the medical profession and high perceptions
of medical values were higher among those who chose the medical profession willingly. It was found that
positive attitudes and value perceptions towards the medical profession decrease as students transition from
the preclinical to the clinical phase. The educational processes that lead to changes in attitudes and values
during medical education should be reconsidered. The sources of motivation regarding the sustainability of
medical education should be evaluated.

Keywords: Medical students, professionalism, attitude, medical education
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Introduction

Medical education is a demanding process that equips future physicians with knowledge, skills, and
professional competence. Beyond technical training, students develop attitudes and perspectives essential to
the practice of medicine. Throughout both the preclinical and clinical phases, educators serve as role models,

influencing students’ professional identity, clinical reasoning, and attitudes toward patient care.2

Attitude” refers to an individual’s behavioral tendency toward a particular subject or situation. In the context
of medicine, it encompasses one’s perspectives, beliefs, and values about the profession. Medical students’
attitudes are shaped by factors such as voluntary career choice, familial exposure to the profession, duration

of medical training, and the perceived social prestige of medicine.?*

The concept of “value” refers to a set of principles considered important in an individual’s life. In medicine,
value perception encompasses ethical domains such as respect for patient rights, autonomy, and professional
conduct. Closely aligned with the concept of professionalism, medical value perception emphasizes qualities
expected of physicians, including effective communication, empathy, collaboration, openness to innovation,

medical competence, and respect for human dignity.>¢

Although attitudes and values toward the medical profession are interrelated, they represent distinct
constructs. Medical values form the ethical and humanistic foundation of the profession, whereas attitudes
reflect an individual’s orientation and behavior toward these values. According to the professional identity
formation framework proposed by Cruess et al. (2014), students’ attitudes and value perceptions serve as key
indicators of their professional identity development. Evaluating these dimensions together provides critical

insight into the transformation from layperson to physician.”8

Examining the attitudes and value perceptions of future physicians provides insight into the effectiveness of
medical education and helps identify negative attitudes during training. The development of professional
attitudes and values during medical school not only contributes to professional competence but also supports
the formation of trust-based physician-patient relationships in clinical practice. While previous studies have
often explored attitudes and value perceptions separately, this study aims to assess both constructs and

examine the relationship between them.
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Materials and Methods

Participants

This is a cross-sectional study evaluating the attitudes of medical students towards the medical profession and
their perceptions of the value of the medical profession. The study was conducted at Yozgat Bozok University
Faculty of Medicine. The population of the study consisted of medical students studying at Yozgat Bozok
University Faculty of Medicine in the 2024-2025 academic year. Since it was aimed to reach all students, no
sample was selected. The students were interviewed during the time periods when they were available. Before
starting the study, informed consent was obtained from the students who volunteered to participate in the
study. The volunteer medical students were asked to answer the sociodemographic data form, the medical
profession attitude scale (MPAS), and the medical value perception scale (MVPS). Medical students who
volunteered to participate in the study were included, while students who did not fill out the consent form and

who wanted to withdraw from the study were excluded.
Measures

Sociodemographic data form: This form consists of 13 questions covering participants’ sociodemographic
information (age, gender, type of high school graduated from, family socioeconomic status, parents’ educational

background, presence of a healthcare professional in the family, etc.)

Medical profession attitude scale (MPAS): MPAS was developed by Bat1 et al.? in a 5-point Likert-type scale.
There are 24 items in the scale, 12 of which are positive and 12 of which are negative. The answers ranged from
‘strongly disagree’ to ‘strongly agree’. The scale has 3 sub-dimensions: ‘helpfulness’, ‘dedication to the
profession’, and ‘willingness’. The lowest score is 24 and the highest score is 120. A high score on the scale

indicates a positive attitude towards the profession.

Medical value perception scale (MVPS): MVPS was developed by Gokler et al.10. The scale consists of 18 items.
There are no negative items in the scale. It is a 5-point Likert-type scale, and the answers ranged from ‘strongly
disagree’ to ‘completely agree’. The scale has 3 sub-dimensions named as ‘patient-physician relationship’,
‘physician's empathy ability’, and ‘physician attitude’. A minimum score of 18 and a maximum score of 90 are
obtained from the scale, and higher scores indicate that the person's perception of physician value is more

positive.
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Data Analysis

The analysis of the research data was performed with SPSS 20 and AMOS 20 programmes. Descriptive
information was presented as percentages and frequency. Independent samples t-test, one-way ANOVA, and
Kruskal-Wallis test were used to evaluate the relationship between continuous variables and other variables.
The relationship between the medical profession attitude scale scores and the medical value perception scale
scores was evaluated by Pearson correlation. A post hoc power analysis conducted using G*Power (version
3.1) indicated that with a sample size of 567, the study had a power of over 99% to detect a small-to-moderate

correlation (r = 0.20) at a significance level of a = 0.05.

Results

567 medical students (79.52% of all students) participated in this study. The mean age of the participants was
21.72+2.59 (min: 18-41). Of the participants, 23.1% (n=131) were grade I, 17.8% (n=101) were grade 11, 18%
(n=102) were grade III, 11.3% (n=64) were grade IV, 14.1% (n=80) were grade V, and 15.7% (n=89) were
grade VI students. Of the participants, 8.1% (n=46) stated that their family's monthly expenses were higher
than their income, 83.1% (n=471) stated that their income was equal to their expenses, and 8.8% (n=50) stated
that their income was higher than their expenses. Of the participants, 44.6% (n=253) graduated from Anatolian
High Schools (Anatolian High Schools are public academic high schools in Tiirkiye that offer a general education
with an emphasis on foreign language instruction), 45.9% (n=260) from Science High Schools (Science High
Schools are selective public schools in Ttirkiye that specialize in mathematics and natural sciences), 4.2% (n=24)
from Imam Hatip High Schools (Imam Hatip High Schools are religious vocational high schools in Tiirkiye that
combine a general academic curriculum with Islamic religious education), and 5.3% (n=30) from other types of
high schools. Of the participants, 89.6% (n=508) stated that they preferred the faculty of medicine willingly,
and 88.4% (n=501) did not repeat the semester in medical school. When the mothers of the participants were
analysed according to their education levels, 2.1% (n=12) were literate, 30.7% (n=174) were primary school,
33% (n=187) were high school, 29.6% (n=168) were university, and 4.6% (n=26) were postgraduate. When
the fathers of the participants were analysed according to their education level, 1.2% (n=7) were literate,
18.3% (n=104) were primary school, 31% (n=176) were high school, 40.4% (n=229) were university, and 9%
(n=51) were postgraduate. The families of the participants, 65.3% (n=370) reside in the city centre, 26.5%
(n=150) in the district, and 8.3% (n=47) in the village /town. Of the participants, 73.4% (n=416) did not have a

health worker in their nuclear family, while 26.6% (n=151) had a health worker in their nuclear family.

The mean score of the MPAS was 94.40+14.88 (min:28-max:120).
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The MPAS scores of female students were higher than those of male students and were statistically significant
(t(565)=3.83, p<0.001, Cohen's d =0.33). The MPAS scores decreased with increasing age and were statistically
significant (F(2, 564)=10.05, p<0.001, n2=0.034). The total scores of MPAS who preferred medical school
willingly were higher and statistically significant (t(565)=11.25, p<0.001, Cohen's d=1.55). A statistically
significant relationship was found between the MPAS score and grade level (F(5, 561) = 8.15, p < 0.001, n% =
0.068). The highest MPAS score (mean: 99.31+14.44) in preclinical phase students and all grade levels was
found in grade 3 students, while the lowest medical profession attitude scale score (mean: 86.65+12.56) in

clinical phase students and all grade levels was found in grade 6 students (Table 1).

Table 1. Relationship between the medical profession's attitude scores and various variables

n (%) Mean*sd Min-Max %95 CI p
Gender Female 354 (62.4) 96.23+15.46  28-120
Male 213(37.6) 91.35%13.35 57-120  [2.46-7.29] <0.001
Age 18-20 years 186 (32.8)  95.80+15.71 28-120 [93.53-98.07]

21-23years 274 (48.3) 95.68+13.85 28-120 [94.03-97.33]  <0.001
24yearsand 107 (18.9) 88.68+14.74 50-120 [85.85-91.50]

above
Grade level Grade 1 131 (23.1) 95.89+16.15  28-120 [93.10-98.68]
Grade 2 101 (17.8) 95.90+£13.96 58-120 [93.14-98.65]
Grade 3 102 (18) 99.31+14.44  50-120 [96.47-102.15]
Grade 4 64 (11.3) 93.40+14.88 28-117 [89.68-97.12] <0.001
Grade 5 80 (14.1) 93.23£13.58  65-120 [90.21-96.25]
Grade 6 89 (15.7) 86.65+12.56  53-114 [84.00-89.29]
Choosing medical Yes 508 (89.6) 96.57+13.49 28-120
school willingly No 59 (10.4) 75.72+13.21  28-105 [17.20-24.48] <0.001

CI: Confidence Interval

The mean score of the MVPS was 77.32+£8.42 (min: 49-90). The total scores of the MVPS who preferred medical
school willingly were higher and statistically significant (t(565) = 2.85, p=0.004, Cohen’s d = 0.39). A
statistically significant relationship was found between the MVPS score and grade level (F(5, 561) = 4.53,
p<0.001, n* = 0.039). The highest MVPS score (mean: 79.60+8.19) in preclinical phase students and all grade
levels was found in grade 3 students, while the lowest MVPS score (mean: 74.51+9.16) in clinical phase

students and all grade levels was found in grade 6 students (Table 2).

There was no statistically significant difference between the mean scores’ obtained from the MPAS and MVPS
with the variables of high school graduated from (p=0.567, p=0.178), repeating a grade in medical school
(p=0.207, p=0.770), socioeconomic level of the family (p=0.954, p=0.488), place of residence of the family
(p=0.470, p=0.659), presence of health professionals in the nuclear family (p=0.804, p=0.525). The MPAS and

MVPS sub-dimension scores are presented in Table 3.
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Table 2. Relationship between the medical values perception scale scores and various variables

n (%) Mean * sd Min-Max %95 CI p

Grade 1 131 (23.1) 77.01+7.81 53-90 [75.66-78.36]

Grade 2 101 (17.8) 76.77+8.10 54-90 [75.17-78.37]

Grade 3 102 (18) 79.60+8.19 54-90 [77.99-81.21] <0.001
Grade level

Grade 4 64 (11.3) 79.40+8.30 49-90 [77.33-81.48]

Grade 5 80 (14.1) 77.05+8.39 51-90 [75.18-78.91]

Grade 6 89 (15.7) 74.51+9.16 53-90 [72.58-76.44]
Choosing Yes 508 (89.6) 77.66%8.18 49-90
medical school
willingly No 59 (10.4) 74.37+9.84 53-90 [1.02-5.55] 0.004

CI: Confidence Interval

Table 3. Mean sub-dimension scores of the medical profession attitude scale and the medical values perception

scale
Sub-dimensions Mean * Sd Min- Max
Respectively willingness 60.15%9.26 15-75
Medical Helping 17.53+4.23 5-25
profession
attitude scale Dedication to the profession 16.71+2.42 6-20
Doctor’s attitude 31.83+4.42 19-40
Medical value
perception Doctor-patient relationship 27.22+3.11 16-30
scale
Doctor's ability to empathize 18.25+2.05 9-20

A significant positive correlation was found between the scores obtained from the MPAS and the MVPS (r=.47;
p<0.001) (Table 4). The relationship between the sub-dimensions of the MPAS and the MVPS was shown in
Table 5. A significant relationship was found between the subscale scores of the MPAS and the MVPS
(p<0.001).
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To assess the construct validity of the MPAS and the MVPS used in the study, Confirmatory Factor Analysis
(CFA) was conducted. The fit indices for the MPAS were found to be x?/df = 1.806, CFI = 0.91, GFI = 0.94, and
RMSEA = 0.07. For the MVPS the fit indices were x?/df = 2.103, CFI = 0.93, GFI = 0.82, and RMSEA = 0.07.
These results indicate that both scales demonstrated an acceptable level of model fit. In this study, Cronbach's

alpha value of the MPAS was 0.954, and the MVPS was 0.915.

Table 4. Correlation between the medical profession attitude scale scores and the medical values perception

scale scores

Value Medical value perception scale
r 0.47
Medical profession
attitude scale p <0.001
n 567

Table 5. Correlation between sub-dimension scores of the medical profession attitude scale and sub-dimension

scores of the medical values perception scale

Value H DP RW DA DPR DAE

Helping (H) r 1 0.674 0.808 0.323 0.304 0.284

ping p <0.001 <0.001 <0.001 <0.001 <0.001
Dedication
to r 1 0.770 0.427 0.569 0.523
profession p <0.001 <0.001 <0.001 <0.001
(DP)
&?ﬁ?ﬁ;ﬂ::sly r ) 0.365 0.305 0.392
(RW) p <0.001 <0.001 <0.001
Doctor’s
attitude ; 1 <06506051 <06506011
(DA) p . .
Doctor-
patient r 1 0.907
relationship p <0.001
(DPR)
Doctor’s
ability to r 1
empathize
(DAE)
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Discussion

In this study, medical students’ attitudes toward the medical profession, attitudes, and medical value
perceptions were assessed. The mean score on the medical profession attitude scale was 94. In comparison,
similar studies reported median scores of 93 and 92.23 Considering the scale's maximum score, these findings
indicate that students generally hold positive attitudes toward the profession. This aligns with previous

research, suggesting a consistent trend across different institutions.

University education aims to develop individuals who can meet the demands of their profession through
personal growth and training based on well-defined field-specific competencies. In this sense, profession
choice is one of the important decisions and is affected by many factors. These factors are listed as gender, age,
personal ability, interest in profession, social status, and socioeconomic level. In this context, the factors

affecting people's choice of profession also determine the attitude of the person towards the profession.11-14

In this study, the medical profession attitude scale score of female students was found to be higher than that of
males, consistent with findings reported in previous studies.214 Studies indicate that women tend to choose
medicine due to altruistic motives, whereas men are more influenced by social status and financial
prospects.1516 Gendered norms related to empathy, caregiving, and self-sacrifice lead female medical students
to develop a compassionate, patient-centered professional identity and base their career motivations on
altruistic values. These factors may help explain the more positive attitudes of female medical students toward

the medical profession.

Consistent with the literature, students who willingly chose the medical profession exhibited significantly more
positive attitudes.3!7 This may be attributed to the fact that students who willingly choose the medical
profession are more intrinsically motivated, which has been associated with stronger professional identity
formation and more positive attitudes toward the profession. Intrinsic motivation is known to enhance

engagement, empathy, and resilience in medical education. 1819

Analysis of the relationship between medical profession attitude, age, and socioeconomic status showed that
attitude scores did not increase with age. In the preclinical phase, attitudes improved with grade level, whereas
in the clinical phase, they declined as students advanced. The literature reveals variability in findings
concerning this relationship: while some studies report no significant grade-level differences, others—

consistent with the present study—indicate a decline in positive attitudes as students progress.22021

In the preclinical phase, the teaching of professional attitudes is often carried out through presentation in the

course content or through discussion of case-based scenarios. In the clinical phase, it is learnt through
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individual discovery and observation by role modelling of trainers. In clinical internships, students’ realisation
of real patients, workload, and problems in the health system may lead to a decrease in positive attitude

towards the profession of medicine.

In this study, the mean score of the medical value perception scale was 77. In related studies, Oncii et al.* and
Gokler et al.10 reported mean scores of 79 and 78, respectively. Variations in medical value perception may
result from differences in faculty curricula, teaching approaches, clinical environments, and student grade
levels. The relatively lower score in this study may be attributed to institutional differences in how medical

values are taught and the varying emphasis placed on ethical and humanistic principles.

As in other professions, willingly choosing medicine is a key factor for professional satisfaction, adaptation, and
academic success. It facilitates coping with occupational challenges and positively influences physician-patient
communication through increased empathy and positive engagement. High empathy and trust-based
relationships—core components of medical value perception—are often natural outcomes of intrinsic
motivation. In line with the literature, this study found higher value perception scores among students who

chose the profession willingly. 1123

Throughout medical education, students’ medical value perceptions often evolve. While early motivations are
typically altruistic—centered on helping others and addressing health issues—Ilater years see a shift toward

extrinsic factors such as job security and income, which may alter their professional outlook.z425

In parallel with the literature, this study found that medical value perceptions increased throughout the
preclinical years but declined with the onset of clinical training. One possible reason for this decline during the
transition to clinical education is that students are exposed to the challenges faced by their role models in
clinical settings—educators and resident physicians—including communication issues with patients and
difficulties related to the healthcare system. Witnessing these challenges, including experiences of workplace
violence, may negatively impact their perception of professional values. Moreover, hierarchical team dynamics
and pressures inherent in the healthcare system may have contributed to the erosion of students’ initial

perceptions of medical values.

Medicine requires a balance between professionalism and humanistic values, particularly in patient care.
Motivation and commitment to the profession enhance physician-patient trust and are reflected in clinical
behavior. Studies show that high empathy, effective communication, and a strong helping orientation improve
patient satisfaction and adherence.232627 Consistent with prior research, this study found that stronger medical
value perceptions were associated with more positive attitudes toward the medical profession. However, the
high correlation observed between attitudes toward the medical profession and medical value perceptions

suggests a potential risk of multicollinearity, which may complicate the interpretation of certain findings.
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This study offers a novel contribution by examining the relationship between medical students’ attitudes and
value perceptions, demonstrating a significant correlation. It also emphasizes the influence of voluntary career
choice on positive professional orientation—an often underexplored factor. The observed decline in attitudes
and values during clinical training further highlights the need to reconsider educational and systemic

influences on professional development.

The study concludes that students who willingly choose to pursue medicine exhibit more positive attitudes and
stronger medical value perceptions. To sustain these attitudes and foster humanistic values, educators must
provide support from the early stages of medical education. Implementing structured mentoring programs is
an effective strategy to support this process. Mentorship from experienced physicians can foster professional

identity formation and the internalization of humanistic values in medical students.

The study also identified a decline in positive attitudes and medical value perceptions from the preclinical to
the clinical phase. To address this, future research should investigate motivational factors in clinical students
and develop interventions targeting negative attitudes. Integrating structured reflection sessions into the
clinical curriculum may enhance professional development. Additionally, longitudinal and mixed-methods
studies are needed to better understand how and why students’ attitudes and value perceptions change

throughout medical education.
Limitations

This is a cross-sectional study conducted at a single medical school; therefore, its findings cannot be
generalized. Due to the cross-sectional design of the study, it is not possible to establish causal relationships

between the variables.

The study is also limited by the constructs measured by the instruments used for assessing medical profession
attitude and medical value perception. Another limitation of the study is that the measurement tools were

validated in a population of Turkish medical students, which may restrict the external validity of the findings.

As the data were collected through self-report scales, there is a potential risk of social desirability bias in
participants’ responses. The study employed voluntary participation and convenience sampling, which may

introduce selection bias.

Ethical Considerations: Before the study, approval was obtained from Yozgat Bozok University Non-

Interventional Research Ethics Committee (protocol no: 2024-GOKAEK-2414_2024.12.04_194).

Conflict of Interest: The authors declare no conflict of interest.
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Abstract

Objectives: Because proton pump inhibitors are effective and well tolerated, their use without an appropriate
indication is increasing. This raises concerns about long-term side effects.

Materials and Methods: This cross-sectional survey study was conducted among patients using proton pump
inhibitors for any reason in 4 primary care centers in Hatay province. The study included 451 participants. The

“._n

statistical significance level of the data obtained was interpreted with the “p” value. p<0.05 values were
considered statistically significant.

Results: In this study, 39.9% of patients were using proton pump inhibitors inappropriately. 38.4% of the
patients had been using proton pump inhibitors for more than 2 years. There was also a significant association
between use for more than 2 years and the occurrence of side effects (p=0.001). 75.4% of the patients stated
that they were not informed about the side effects of the drug. In addition, in patient-physician communication,
there was a significant correlation between the physician's mention of side effects and inappropriate use of
proton pump inhibitors (p=0.009).

Conclusion: Inappropriate proton pump inhibitors can be prevented by starting the appropriate dose of
proton pump inhibitor in the patient with the necessary indication, informing the patient at the first
prescription, creating a physician's plan about when to terminate proton pump inhibitors, and raising
awareness of the patient about this issue.

Keywords: Proton pump inhibitors, primary care, inappropriate use.
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Introduction

Proton pump inhibitors (PPIs) are the most effective agents for inhibiting hydrochloric acid secretion and are
widely used in the treatment and prophylaxis of upper gastrointestinal disorders such as gastroesophageal
reflux disease (GERD), Helicobacter pylori (HP) eradication therapy, drug-induced ulcers, and other

hypersecretory conditions.!

Proton pump inhibitors (PPIs) are the third most widely used drugs in the world after antibiotics and statins.2
Itis also at the forefront of the list of safe medicines prepared by the World Health Organization. It is rare for a
patient to discontinue these drugs due to side effects.? 3 Therefore, long-term use without an appropriate
indication is increasing. According to current literature, inappropriate use of proton pump inhibitors (PPIs) is
defined as prescribing omeprazole or esomeprazole in patients receiving clopidogrel, using PPIs in cases of
uncomplicated gastroesophageal reflux disease (GERD) and laryngopharyngeal reflux, in the treatment of
uncomplicated peptic ulcer, in patients diagnosed solely with gastritis or functional dyspepsia, continuing PPI
therapy after completion of Helicobacter pylori eradication, using PPIs as a diagnostic tool, and prolonged use

(beyond eight weeks) for stress ulcer prophylaxis in non-intensive care unit (ICU) patients.*7

Looking at the PPI prescription rate in Turkey in general, while the total number of 1-month treatments
administered was 13.767.477 in 2006, it increased by approximately 255% in 2011 and reached 35.152.889.8
In 2012, a total of 31.342.307 PPI prescriptions were written in 1 year, 2.576.080 in 1 month, and 85.869 in 1
day.? In addition, it was observed that 25-75% of those who used PPIs for a long time used them without

indication.? All these cause negative feedback to the health system and the economy.

Therefore, it has become important to draw attention to the inappropriate use of PPIs in primary care, which
is the most common referral point of patients and where PPIs are most commonly prescribed, and to increase
the awareness of patients on this issue. For this reason, this study aimed to determine the inappropriate use of

PPIs and related factors, as well as the side effects associated with the inappropriate use of PPIs.

Materials and Methods

Survey Design

This cross-sectional study was conducted by applying a questionnaire, and the 'PPI use and awareness'
questionnaire, which was prepared according to the existing literature, was applied. The questionnaire
included 34 questions in total, the first 3 questions were designed to measure demographic information(age,

gender, education level), 3 questions were designed to measure patient-physician communication during PPI
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use(mentioning side effects, warning about the duration of use of the drug, warning about unconscious use of
the drug), 5 questions were designed to measure patients' lifestyle habits(Smoking, alcohol, tea, coffee
consumption status and frequency, meal plan), 3 questions were designed to measure the incidence of side
effects due to PPI use(if you experience any side effects and what side effects you experience), and the other

20 questions were designed to measure physician and patient attitudes and behaviors regarding PPI use.
Sample Selection and Data Collection

This study was approved by the Ethics Committee for Non-Interventional Clinical Research of Hatay Mustafa
Kemal University on November 29, 2021, under decision number 01. All participants signed a consent form
that was prepared following the principles of the Declaration of Helsinki. The sample size of the study was
determined to be 384 using the online Raosoft sample size calculator, with a 95% confidence level and a 5%
margin of error. Adults using PPIs were included in the study voluntarily, and a questionnaire was considered

valid for analysis only when 100% of the questions were answered.

The participants of this study were selected voluntarily among patients who used PPIs for any reason
(presenting with gastrointestinal complaints, presenting for PPI prescription) who applied to 4 primary care
centers in Hatay province. After verbal and written informed consent was obtained, the questionnaire was
administered face-to-face. Data were collected by us between December 1, 2021, and February 28, 2022. This
cross-sectional study included individuals who met the following inclusion criteria: (1) willingness to
participate in the study, (2) current use of proton pump inhibitors (PPIs), and (3) age between 18 and 75 years.
Participants who did not meet these criteria or who submitted incomplete responses were excluded from the
study. A total of 462 patients volunteered to participate in the study. However, 11 participants were excluded

due to incomplete data, resulting in a final sample of 451 individuals included in the analysis.
Statistical Analysis

The collected data were entered into the IBM SPSS Statistics 21 statistical program and analyzed. Descriptive
statistics were expressed as mean * standard deviation for continuous variables and as number of cases (none)
and (%) for nominal variables. Chi-square, Kruskal-Wallis, and Fisher's Exact tests were used to determine the
relationship between categorical variables. The statistical significance level of the obtained data was

interpreted with the “p” value. p<0.05 values were considered statistically significant.
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Results

A total of 451 patients, 228 females (50.6%) and 223 males (49.4%), aged between 16 and 96 years and using
PPIs, were included in the study. The mean age of the patients was calculated as 54.29+18 years. While 14.2%
(n=64) of the patients were illiterate, 45.2% (n=204) were primary school graduates, 25.7% (n=116) were high
school graduates, and 14.9% (n=67) were undergraduate/graduate graduates. Sociodemographic data and

lifestyle habits of the patients are shown in Table 1.

Table 1. Sociodemographic data and lifestyle habits of patients

None %
Woman 228 50.6
Sex

Man 223 49.4

Iiterate 64 14.2

Primary school graduate 204 45.2

Education Status

High school graduate 116 25.7

Undergraduate/graduate 67 149

Yes, 1 pack or less per day 108 239

Do you smoke or use Yes, more than 1 pack per day 25 5.5

?

tobacco? Yes, I drink occasionally. 8 1.8

No, I don't use it. 310 68.7

Every day 10 2.2

3-6 times a week 5 1.1

What is your frequency of 1-2 times a week 20 4.4

?
alcohol use? 2-3 times a month 44 9.8
Rare 44 9.8
None 328 72.7
Yes 370 82.0
Are your meals regular?

No 81 18.0
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Among the participants, 51.2% (n=231) were mostly using the active ingredient Pantoprazole. This was
followed by Lansoprazole (24.6%, n=111) and Esomeprazole (16.2%, n=73). The least used drug was
Omeprazole (0.4%, n=2). The most frequently prescribed specialties were General Internal Medicine (47%,
n=212) and Family Medicine (30.8%, n=139), respectively. 23.9% (n=108) of the patients stated that the
physician did not inform them about how long they should take the medication. 38.8% of the patients stated
that they were using PPI because of polypharmacy, 59.6% because of stomach complaints, and 1.6% because

of other reasons. The frequency of PPI use and the duration of PPI use are shown in Table 2.

Table 2. Frequency and duration of PPI use in patients

None %
1 time a day 325 72.1

Frequency of use 2 times a day 32 7.1
Occasionally, when he has a stomachache 87 19.3

Rarely 7 1.6
Less than 4 Weeks 105 23.3
Less than 8 Weeks 54 12.0

Longer than 8 Weeks 36 8.0

Duration of use 3 Months 22 4.9
6 Month 17 3.8

1 Year 29 6.4

2 Year 15 3.3
Over 2 Years 173 38.4

After the initiation of the medication, 47% of the patients never went for a follow-up visit, 81.2% never took a
break from the medication, 35.5% used the medication from the pharmacy voluntarily without consulting the

physician, and 39.9% used it inappropriately.

Among those who stopped the medication (n=85); 71.77% (n=61) stated that they restarted the medication on
their own decision because their complaints recurred, and 28.23% (n=24) stated that they restarted the

medication with the doctor's advice.

Of the patients (n=451); 75.4% stated that they were not informed about the side effects of the drug, and 43.2%

stated that they did not receive information about side effects from their physicians.

Table 3 shows the questionnaire questions evaluating the patient-physician communication status and the
answers given to them. In addition, it was determined that there was a significant correlation between the
physician's mention of the side effects of the drug and inappropriate PPl use in patient-physician

communication (p=0.009), (Table 4).

Ankara Med J, 2025;(3):300-310 // @ 10.5505/amj.2025.36675
304



ANKARA
MEDICAL

Table 3. Questions and responses assessing patient-physician communication about PPI use

None %

Has your physician ever | Yes 125 27.7
warl_led . you about I don't remember 158 35.0
medication?

No 168 37.3
Does your doctor tell you | Yes 95 211
abou.t .the side effects of the [ don't remember 161 357
medicine?

No 195 43.2

Not prescribed again 7 1.6
Does your doctor ask you how -
long you have been taking the | Always asking 83 184
medicine? Mostly asking 84 18.6

Occasionally he asks 81 18.0

Rarely asked 72 16.0

Never asks 124 27.5

Table 4. Association between patient-physician communication and inappropriate PPI use

Inappropriate Use p-value*
Yes No
n(%) n(%)
Yes 25(13.9) 70(25.8)
Did your doctor tell you about the side ; 0.009
effects of the medicine? I don't remember 71(39.4) 90(33.2)
No 84(46.7) 111(41.0)
Not prescribed again 1(0.6) 6(2.2)
Always asking 22(12.2) 61(22.5)
Does your doctor ask you how long you | Mostly asking 34(18.9) 50(18.5) 0.036
have been taking the medicine? -
Occasionally he asks 36(20.0) 45(16.6)
Rarely asked 28(15.6) 44(16.2)
Never asks 59(32.8) 65(24.0)
Yes 40(22.2) 85(31.4)
Did your d_octor give any warning about No 140(77.8) 186(68.6) 0.034
the medicine?

p*: Chi-square, n: None
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8.2% (n=37) of the patients stated that they experienced side effects while using PPI. In the long term, the most
common side effects were nausea (1.8%, n=8) and headache (1.6%, n=7), and in the short term, the most
common side effects were nausea (3.1%, n=14) and constipation (2.7%, n=12). In addition, there was a

significant relationship between use for more than 2 years and the occurrence of side effects (p=0.001), (Table
5).

Table 5. The relationship between the duration of PPI use and side effects

PPI Time to Use
Side
Effect | Less than 4 | Less than 8 | longer 3 6 1 year | 2 year | Morethan2 | p*
weeks weeks than 8 | months months n(%) n(%) years
n(%) n(%) weeks n(%) n(%) n(%)
n(%)
Yes 14(%13.3)a | 8(%14.8)a 3(%8.3)a | 4(%18.2) | 2(%11.8) | 3(%10. | 1(%6.7) | 2(%1.2)b
a a 3)3 a, b
No 91(%86.7)a | 46(%85.2)a | 33(%91. | 18(%81. | 15(%88. | 26(%89 | 14(%93 | 171(%98.8), | 0.001
7)a 8)3 2)3 .7)3 .3)a,b

p*: Chi-square (likelihood ratio) , n: None
In our study, when the relationship between the age of the participants and the physician's information about
PPI use was evaluated, it was found that physicians mostly warned older patients about PPI use (p=0.006),

(Table 6).

Table 6. Age of the participants and the physician's information on PPI use

Age(meanzsd) p-value*
Physician warning 55.43+17.11
The physician does not remember 571741770 0.006
warning o .
No physician warning 50.74+18.42
Physician has a side effect bet 55.28(17.80)
Doesn't remember the side effect bet 56.81(18.50) 0.021
No side effects mentioned 51.73(%17.41)

p*: Kruskal-Wallis, sd: Standard deviation
Discussion
This study will guide in identifying inappropriate PPI use and showing the magnitude of the problem, and the

identification of associated conditions will guide the planning of interventions in terms of rational drug use. In
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addition, the lack of any other study determining the frequency of inappropriate PPI use and associated factors

in Hatay province reveals the importance of this study.

Considering the criteria for inappropriate use according to the existing literature, 39.9% of the patients in this
study used PPI inappropriately, and 83.6% of the patients never discontinued the medication for more than 1
year. T.Boghossian, R.Nardino, A.Ladd, P.Haastrup, L.Pasina et al. found that the rate of inappropriate PPI use

ranged between 25% and 75%.3 %-13

In a study conducted in our country, the rate of drug use without consulting a physician was found to be 5.3%.14
In our study, it was found that 35.5% of the patients took the medication from the pharmacy voluntarily
without consulting a physician. In a study conducted by Nazan K. and Murat K. in our country, it was found that
86.3% of the patients were not informed about the side effects of the drug.'> In our study, this rate was found
to be 75.4%. These high rates indicate inappropriate use of PPIs, further emphasizing the importance of our
study in terms of the region, and reveal the need for effective interventions in our region regarding

inappropriate PPI use.

In our study, 70% of the patients who discontinued PPI started to use PPI again because their complaints
started again. In a study conducted in our country, this rate was 56%.16 These high rates can be explained by
the increase in rebound ascites caused by the use of PPIs for more than 2 weeks. In cases where PPIs should be
used for a long time, it is recommended to continue treatment at the lowest effective dose to prevent rebound
hyperacid secretion and to terminate the treatment by adjusting the dose every other day in a step-down
manner.17 This information should be internalized by primary care physicians and should be included in their

daily practice and shared with their patients.

In the studies conducted by Fatma C. et al. and Pasina L. et al. the 3 most frequently used active substances
were found to be Lansoprazole, Pantoprazole, and Esomeprazole. 1218 In our study, the most frequently used
active substance was Pantoprazole, and the least frequently used active substance was Omeprazole. The fact
that Pantoprazole was the most frequently used active ingredient may be because the mean age of the patients
who participated in our study was high, and due to the multidrug use, physicians prescribed Pantoprazole more
frequently with the idea that the drug interaction rate was lower in Pantoprazole compared to other active

ingredients.

In addition, considering that patient-physician communication was significantly associated with inappropriate
PPI use (Table 4), the importance of primary care physicians, who have the most contact with patients, is

understood, and primary care physicians have great duties in this regard.
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In recent years, regulatory measures have been introduced in primary care settings in our country to address
the growing concern of inappropriate proton pump inhibitor (PPI) use. These measures include limitations on
prescribing rates, particularly for indications not supported by current clinical guidelines. Such interventions
aim to promote rational drug use and reduce the potential risks associated with unnecessary long-term PPI

therapy.

Future research should focus on evaluating the effectiveness of these prescribing restrictions. Specifically,
longitudinal studies could investigate whether these policy changes have led to measurable improvements in
prescribing behavior, reduced rates of inappropriate PPI use, and better adherence to evidence-based
guidelines. This would provide valuable insight into the long-term impact of such regulatory strategies on

clinical practice and public health.

In conclusion, in our study, we observed an increase in side effects due to inappropriate PPI use for more than
2 years. Patients reported that they used PPIs without being under the control of a physician, and they also

reported that physicians did not inform them about the duration of PPI use and side effects.

To prevent inappropriate use of PPIs, there is a need for physician-patient training as well as interventions by
health authorities to prescribe the drug depending on the duration of use and not to give it to the patient
without a prescription. Perhaps these interventions could start by stating that the use of the term 'stomach
protector' instead of PPI is not appropriate for these drugs. This term creates the perception that patients
should use a PPI with any medication when it is started. As seen in this study, there are serious deficiencies in
the follow-up of patients who are prescribed PPI for any reason and in the termination of PPI use. In addition,
the perception that polypharmacy requires the use of PPI should be abandoned, and PPI should be prescribed
if there is a drug that requires the use of PPl among the drugs used by the patient.

As a result, it would be a correct approach to start PPI at the appropriate dose for patients with a necessary
indication, to inform the patient at the first prescription, to inform the patient about when PPI will be

terminated, to formulate the physician's plan, and to inform the patient.

Ethical Considerations: This study was approved by the Ethics Committee for Non-Interventional Clinical

Research of Hatay Mustafa Kemal University on November 29, 2021, under decision number 01.
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Abstract

Objectives: Although people with disabilities need health services more, they benefit less from health services.
To determine the reasons for this condition, the present study examines the barriers that individuals with
disabilities face in accessing health services.

Materials and Methods: In face-to-face meetings, a sociodemographic information form and a questionnaire
regarding the obstacles encountered while accessing health services were administered to individuals with
disabilities or their parents living in Adana.

Results: 412 disabled individuals between 0.3 and 88 years of age participated in the study. 58.98 % of the
participants are men, and 41.01 % are women. While 90.29 % of participants pay for medicine, 91.02 % of
participants pay for all kinds of medical supplies, and 92.96 % pay for health services. 64.3 % of participants
experience stress while receiving health services. For 70.1 % of the participants, assistant personnel are not
assigned in the health institution. 51.2 % of participants do not see sufficient understanding from other
patients’ relatives, and 52.2% cannot use their right of priority.

Conclusion: Economic conditions and social security rates of disabled individuals are low compared to those
of society. The most important obstacle to the access of people with disabilities to health is economic barriers.
Other obstacles are that disabled individuals experience stress in the procurement of services, parents with
low education level, need their relatives for treatment, not allocating auxiliary personnel in health institutions,
not having sufficient understanding from other patient relatives, and not being able to use their rights of
priority.

Keywords: Disabled person, health care, access, obstacle, health equity, health disparities.
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Introduction

Disability is a concept that has existed throughout human history.! It has increased due to occupational
accidents and chronic diseases due to the extension of human life after the Industrial Revolution.23 There are
more than one billion disabled people worldwide 3 12.3% of the population in Turkey is disabled.* According
to the World Disability Report published by the World Health Organization in 2011, “Disability is a human
condition. Every person may experience permanent or temporary disability or loss of function at some point
in their life. Most extended families have a disabled person, and non-disabled individuals assume the
responsibility of their disabled relatives.> Disability is the result of a complex relationship between an
individual’s health status, personal factors, and external factors representing the conditions in which they

live.6”

The health service needs of disabled individuals may differ depending on their primary health problem. For
example, while someone who is visually impaired from birth does not need to see an ophthalmologist
constantly, someone with cystic fibrosis or multiple myeloma may need continuous health services for
secondary problems and comorbidities that may develop.5 Disabled individuals have a shorter life expectancy
because they experience more secondary and comorbid health problems and have more unmet health needs
than the general population.>7 Depression is often seen as a secondary problem in disabled individuals, and
comorbidities are also higher than in the general population.5 For example, individuals with mental disorders
have an increased risk of infectious and non-communicable diseases.8 Chronic diseases such as hypertension,
cardiovascular diseases, arthritis, and diabetes are significantly more common in disabled individuals than in
the non-disabled population.® Individuals with mental disabilities have a higher risk of stroke and coronary
heart disease before the age of.? In addition, it was found that the frequency of colorectal cancer is twice as
high in schizophrenia patients.” There is also an increase in risky behaviors in disabled individuals. The rate of
physical activity in disabled adults is significantly lower than in non-disabled individual.® Preventive services,
such as screening programs, are provided to individuals with disabilities at a lower rate. Routine breast and
cervical cancer screenings are performed significantly less frequently in women with developmental
disabilities than in non-disabled individuals.® 11.5% of women with developmental disabilities have never
been examined by a gynecologist or obstetrician before.? 26.8% of women with developmental disabilities aged

40 and over stated that they had never had a mammogram before.?

Disabled individuals have a high rate of exposure to violence and abuse. In a meta-analysis, the rate of exposure
to domestic violence among individuals with disabilities was 15-22% in women and 4-10% in men. The
frequency of exposure to any physical abuse was 20.7% in women and 17.8% in men. Sexual abuse is six times

higher than in the general population. It was observed at 9.9% in women and 3.1% in men.10
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The obstacles to inadequate health care in the World Disability Report; These are listed as not being able to
cover examination expenses, not having access to transportation, not being able to cover transportation
expenses, healthcare providers not having sufficient equipment, healthcare providers not having sufficient
skills, previous ill-treatment, not having enough time, not knowing where to go, and individuals not thinking
they are sick enough to seek medical attention.> Another systematic review conducted on individuals with
mental disabilities over the age of sixteen found that the three most important factors for not benefiting from
primary or community health care were: not identifying needs, accessing services, and interacting during
consultation with the healthcare institution.!? 69.8% of disabled individuals in Turkey stated that they “need
someone else to follow up on hospital procedures,” 53.3% of them stated that they “cannot communicate
adequately with healthcare professionals,” 47.5% of them stated that “healthcare professionals do not provide
information about the disabled individual’s health problem,” 47.4% of the participants stated that they “have
difficulty moving within the healthcare institution,” and 45.6% of the participants stated that “there are

obstacles in transportation to the healthcare institution.”12

Our study focused on identifying the obstacles that disabled individuals encounter in accessing healthcare
services. We conducted face-to-face interviews with disabled individuals and their parents living in Adana. As
a result of this study, the obstacles that disabled individuals face in accessing healthcare services and the
situations they encounter in receiving healthcare services will be revealed. The data found will be shared with

the public.

Materials and Methods

The present study is a descriptive, cross-sectional study. The research universe consists of disabled individuals
living in Adana province. According to the information received from CIMER (Presidency’s Communication
Centre), the number of disabled individuals in Adana province is 73080 people.13 The sample size was
calculated with the "Epi InfoTM" program. Our calculated sample size was 382 people for a 95% confidence
interval. Our study was applied to 431 individuals. 19 people who filled out the questionnaire incompletely due
to unknown reasons were not included in our study. The number of participants included in the study was 412
people, and the response rate was 95.6%. Participants were reached in disabled associations and rehabilitation
centers. Every individual who wanted to participate in the study and completely filled out the form participated
in the study. Individuals who did not agree to participate were not included in the study. The study was initiated
on 02.07.2019 and completed on 02.07.2020. Approval was received from the Ethics Committee of Cukurova
University Faculty of Medicine on (Date:14.06.2019, No:81) and the Principles of the Helsinki Declaration were

followed.
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The surveys were filled out face-to-face with the members of disabled associations and individuals who applied
to rehabilitation centers under the supervision of various trainers and guidance teachers. Adults and
individuals who were able to fill out the survey were asked to fill out the survey themselves, while adults and
child participants who could not fill out the survey were asked to fill out the survey with their parents or
guardians. An interpreter was provided for hearing-impaired individuals, and the questions were read to

visually impaired individuals. The data obtained were transferred to the Microsoft Excel program.

The sociodemographic information form (age, gender, marital status, special education status, who they live
with, parents' living situation, if parents are alive, their working status, social security status, average monthly
income of the household, disability status and disability rate, when the disability status occurred) and the
questionnaire on obstacles encountered while using health services, previously developed by Kérdeve, were
used.1* The survey’s Cronbach Alpha is 0.824.14 The questions in the questionnaire were asked.* The answers
are in the form of a 5-point Likert scale, starting with "never" at the lowest and ending with "always" at the
highest. Two of the propositions (propositions 11 and 14) were designed as negative (reverse) coding, while
the other propositions were designed as positive coding. The questionnaire consisted of propositions
examining the physical conditions of health institutions, the behavior of health personnel, the social security
and economic status of the disabled individual, the psychological status of the patient, and the situations that

help the disabled individual.

“TURCOSA” statistical software (Turcosa Analytics Ltd Co., Turkey) was used to interpret and analyze the data.
Turcosais a cloud-based statistical software using R.15 First, the frequency values of the data obtained from our
participants were measured. Appropriate non-parametric “Mann-Whitney U” and “Kruskal-Wallis” tests were
applied to analyze whether there was a significant relationship between the obtained sociodemographic data

and the survey questions. The significance level was accepted as p<0.05.

Results

Of the 412 individuals who participated in the present study, 58.98% (n=243) were male and 41.02% (n=169)
were female. 93.4% (n= 385) of the participants were single. The average age of the participants was
13.03£13.45 years. (Min=0.3 years, Max=88 years). Individuals who received special education received an
average of 6.24+5.66 years of special education. The education level of 50.25% of the mothers and 36.16% of
the fathers was primary school or below. 17.72% of the participants did not have health insurance. The
disability rates of the participants ranged from 20% to 100%. 45.6% (n=188) of the participants had more than
one disability, and 59.22% (n=244) were congenitally disabled.” (Table 1). The responses of the participants

to the survey questions are shown in Table 2.
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Table 1. Sociodemographic characters

Number (n) Percentage (%)
Gender Male 243 58.98
Female 169 41.02
Age Child 330 80.1
Adult 82 19.9
Marital status Single 385 93.4
Married 23 5.6
Widow 4 1.00
Special Education In special education 362 87.86
No special education 50 12.14
Accommodation Family 402 97.58
Care center 5 1.21
Other 5 1.21
Parent Both alive 349 84.71
Only the mother is alive 33 8.01
Only the father is alive 12 291
Both deceased 18 4.37
Mother’s educational No education 79 19.18
degree Primary school 128 31.07
High school 112 27.18
College 37 8.98
University 56 13.59
Father’s educational No education 23 5.58
degree Primary school 126 30.58
High school 146 34.44
College 40 9.71
University 77 18.69
Employment of parents Both unemployed 73 17.72
Only one parent is 275 66.75
Both employed 64 15.53
Social security Yes 339 82.28
No 73 17.72
Household income 0-1/2 Minimum wage (TL) 41 10.0
1/2- 1 minimum wage 81 19.7
1-3/2 minimum wage 197 47.8
3/2-2 minimum wage 37 8.9
2 minimum wage and more 56 13.6
Having multiple Yes 188 45.6
disabilities No 224 54.4
Disabilities* Hearing 51 12.38
Visual 46 11.16
Speaking 111 26.94
Orthopedic 66 16.02
Cognitive zihnsel 197 47.81
Neurological 153 37.13
Other 33 8.01
Time of disability Congenital 244 59.22
Acquired 168 40.78

*Multiple choices were marked
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Table 2. Questionnaire data

Never Rarely Sometimes Frequently Always
n % n % n % n % n %
In healthcare institutions, telephones, elevators, stairs, 49 11.89 | 90 2185 | 126 | 3058 | 85 20.63 | 62 | 15.05
and hospital entrances are designed for disabled citizens.
All stairs and ramps in the hospital are designed for 36 8.74 91 2209 | 121 | 2937 | 101 | 2451 | 63 | 15.29
disabled people.
The toilets and sinks in the health facility have been 48 11.65 | 69 16.75 | 96 2330 | 108 | 26.21 | 91 | 22.09

designed with disabled citizens in mind.

There are adequate directional signs for disabled people 50 1214 | 102 | 2476 | 123 | 2985 | 84 2039 | 53 | 12.86
in health institutions.

After the treatment, adequate explanations are made by 57 | 13.84 | 122 | 2961 | 122 | 2961 | 63 1529 | 48 | 11.65
the relevant health professional.

I can easily have an appointment at the health institution. | 60 14.56 | 102 | 24.76 | 105 | 25.48 | 73 17.72 | 72 | 17.48

In the health institution, there are braille, illuminated,
and verbal warnings and signs where disabled citizens 77 18.69 | 108 | 26.21 | 114 | 27.67 | 73 17.72 | 40 | 9.71
can use all their tools and equipment.

Thanks to my social security, I can get my medicines free 141 | 3422 | 92 2233 | 89 21.60 | 53 1287 | 37 | 8.98

of charge.

Thanks to my social security, I can get the medical 146 | 35.43 | 99 24.03 | 91 22.09 | 47 1141 | 29 | 7.04
supplies I need for any illness I have, free of charge.

Thanks to my social security, [ can receive all kinds of 117 | 2840 | 108 | 26.21 | 97 2354 | 49 11.89 | 41 | 9.96

health services free of charge.

I experience stress while receiving services from health 50 12.14 | 97 2354 | 103 | 25.00 | 78 1893 | 84 | 20.39

institutions.

When I first enter the healthcare facility, I receive the 68 1651 | 102 | 24.76 | 143 | 3471 | 57 13.83 | 42 | 10.19
necessary attention and assistance from the staff.

I can go to a health institution and receive treatment 120 | 2913 | 114 | 2767 | 74 17.96 | 52 1262 | 52 | 12.62

without my relative being with me.

The fact that I am given priority during the examination 184 | 44.66 | 97 2354 | 70 1699 | 33 8.01 28 | 6.80
disturbs me psychologically.

There is sufficient, easily accessible disabled parking at 78 1893 | 95 23.06 | 134 | 3253 | 63 1529 | 42 | 10.19

the health facility.

I can easily explain my problem to the doctor and 39 9.47 93 2257 | 122 | 2961 | 78 1893 | 80 | 19.42
healthcare personnel who treat me.

When I first enter a healthcare facility, I can obtain 66 16.02 | 79 19.18 | 129 | 31.31 | 78 1893 | 60 | 14.56

equipment appropriate for my disability.

When I go to a health facility, a staff member is assigned 190 | 46.11 | 99 24.03 | 68 16.51 | 38 9.22 17 | 4.13
to help me.

While being examined, I receive the necessary 94 | 22.81 | 117 | 28.40 | 107 | 25.97 | 65 | 15.78 | 29 | 7.04
understanding from other patients and their relatives.

I do not have to wait in line for outpatient clinic services; 96 2330 | 119 | 28.88 | 84 20.39 | 66 16.02 | 47 | 11.41
I can use my priority right.

Seats for sitting while waiting are suitable for disabled 98 23.79 | 104 | 25.24 | 96 23.30 | 64 1553 | 50 | 12.14
citizens

The differences between the responses of the child and adult age groups to the survey statements are shown

in Table 3. According to this table, statements 4 (There are sufficient direction signs for the disabled in health
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institutions.), 11 (I experience stress when receiving service from health institutions.), and 13 (I can go to the
health institution and receive my treatment procedures without my relative.) were experienced significantly
more frequently by the child participants, while statement 18 (When I go to the health institution, a staff
member is assigned to help me.) was experienced significantly more frequently by the adult participants

(respectively; p=.001, p=.007, p=.004, p=.031).

Table 3. The comparison of the statements in the questionnaire according to age

Child (n=330) Adult (n=82) P
Median (min-max) Median (min-max)
Statement 1 3(1-5) 3 (1-5) 0.343
Statement 2 3 (1-5) 3 (1-5) 0.078
Statement 3 3.5 (1-5) 3(1-5) 0.179
Statement 4 3(1-5) 3 (1-5) 0.001*
Statement 5 3 (1-5) 3 (1-5) 0.200
Statement 6 3(1-5) 3(1-5) 0.613
Statement 7 3(1-5) 3 (1-5) 0.050
Statement 8 2 (1-5) 2 (1-5) 0.527
Statement 9 2 (1-5) 2 (1-5) 0.825
Statement 10 2 (1-5) 2 (1-5) 0.777
Statement 11 3(1-5) 3(1-5) 0.007*
Statement 12 3(1-5) 3(1-5) 0.960
Statement 13 2 (1-5) 2 (1-5) 0.004*
Statement 14 2 (1-5) 2 (1-5) 0.104
Statement 15 3 (1-5) 3 (1-5) 0.792
Statement 16 3(1-5) 3(1-5) 0.994
Statement 17 3(1-5) 3 (1-5) 0.896
Statement 18 2 (1-5) 2 (1-5) 0.031*
Statement 19 2 (1-5) 3(1-5) 0.083
Statement 20 2 (1-5) 3(1-5) 0.271
Statement 21 2 (1-5) 3 (1-5) 0.328

Mann-Whitney U, *p<0,05

Table 4 shows the differences between individuals’ status of receiving special education and their responses to
the survey statements. According to this table, statements 17 (When I first enter the health institution, I can
obtain equipment suitable for my disability (wheelchair, stretcher, voice guidance, etc.)), 18 (When I go to the
health institution, a staff member is assigned to help me). 19 (I receive the necessary understanding from other
patients and relatives during the examination.) and 21 (The seats to sit on while waiting are suitable for
disabled citizens.) are experienced significantly more frequently by individuals who do not receive special

education than by individuals who receive special education (respectively, p=.001, p=0.46, p=.020, p=.024).
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Table 4: The comparison of statements according to the status of special education

Special Education No special education p
(n=362) (n=50)
Median (min-max) Median (min-max)
Statement 1 3 (1-5) 3(1-5) .554
Statement 2 3 (1-5) 3 (1-5) 346
Statement 3 3 (1-5) 4 (1-5) 112
Statement 4 3 (1-5) 3 (1-5) 611
Statement 5 3 (1-5) 3 (1-5) 810
Statement 6 3 (1-5) 3 (1-5) 071
Statement 7 3 (1-5) 3(1-5) 151
Statement 8 2 (1-5) 2 (1-5) 801
Statement 9 2 (1-5) 2 (1-5) 652
Statement 10 2 (1-5) 2 (1-5) 918
Statement 11 3(1-5) 3(1-5) 212
Statement 12 3(1-5) 3(1-5) 114
Statement 13 2 (1-5) 2 (1-5) .056
Statement 14 2 (1-5) 1(1-5) .069
Statement 15 3(1-5) 3(1-5) .788
Statement 16 3(1-5) 3(1-5) 430
Statement 17 3(1-5) 4 (1-5) .001*
Statement 18 2 (1-5) 2 (1-5) .046*
Statement 19 2 (1-5) 3 (1-5) .020*
Statement 20 2 (1-5) 3(1-5) 679
Statement 21 2 (1-5) 3(1-5) .024*

Mann-Whitney U, *p<0,05

Discussion

The study shows the socio-demographic status of disabled individuals in Adana province and the situations
they encounter while receiving health services. In the study conducted by Aktug in 2008, 55.1% of the
participants were male.1¢ In the study conducted by Karadag, 62.2% of the participants were male.l” In the
study conducted by Karip, 65.7% of the participants were male.!8 In the study conducted by Yiiziiak, 57.4% of
the participants were male.1® These data are consistent with the data of 57% male and 43% female individuals
with disabilities in the November 2019 Bulletin of the General Directorate of Elderly and Disabled Services
affiliated with the Ministry of Family and Social Services of the Republic of Turkey.2? In this study, similar to

the literature and Turkey in general, the proportion of disabled male individuals is higher.

In our country, the number of special education institutions (formal education) for individuals with disabilities
was 342 in the 2001-2002 academic year. While there were 2834 teachers in special education schools and
53,306 students in special education schools, special education classes, and inclusive education, these numbers
increased to 1417 schools, 15321 teachers, and a total of 425,774 students in special education schools, special

education classes, and inclusive education in the 2019-2020 academic year.2%21 The number of special
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education and rehabilitation centers (non-formal education) was 1318 in the 2006-2007 academic year. 8587
teachers and 131,206 students were receiving education in these institutions. This number reaches 2066
institutions, 26608 teachers, and 438570 students in the 2019-2020 academic year.202! 87.56% of our
participants (n=330) receive special education. The average period they have received special education is
6.237 years. The reason for this high rate of disabled individuals receiving special education may be the high
rate of students in our sample who are in private rehabilitation and special education institutions. The laws,
practices, and improvements made by the Republic of Turkey for the education of disabled individuals have

increased the participation of disabled individuals in education.

Since the majority of the students of the special education and rehabilitation centers in the present study were
individuals with neurological and speech disabilities, the rates of the individuals we obtained according to their
disability groups do not coincide with the data of the Ministry of Family, Labor, and Social Services of the

Republic of Turkey. 20

In Durduran’s study, 61% of the participants had a congenital disability.?? This difference may be due to
Durduran’s sample only consisting of children. This is because disability increases with age due to chronic
diseases.5 In Aktug’s study, 63% of the participants later became disabled. It might be due to the location. Their
study was conducted in Golciik after the earthquake, and the average age of the participants was higher than
in our study.'® According to the data of the Ministry of Family, Labor, and Social Services of the Republic of
Turkey, the rate of chronic diseases among people with disabilities is 44.33%.2° In the present study, the rate
of congenital disability decreases as the average age increases. In Durduran's study conducted in Konya, 10%
of the mothers of the participants were illiterate, while 79.6% of the mothers were primary school graduates.
Although the study was conducted in Konya, it was conducted in the city center, and approximately 90% of the
mothers were reported to have a low level of education.?? In Aktug's study, 16.7% of the mothers of disabled
individuals were illiterate, while 70.6% of the mothers were primary school graduates or only literate.1¢ In
Karadag's study, it was stated that 65.3% of the mothers of disabled individuals were primary school
graduates.l” Adana province is in a better position than Konya, Golciik, and Gaziantep in this regard. It is
thought that the difference is due to the socio-cultural differences of the cities and the years in which the studies
were conducted. According to the Turkey Demographic and Health Survey 2018, 9% of women in Turkey have
no education, while 29% are primary school graduates and 20% are secondary school graduates.23 In general,

mothers of disabled individuals are less educated than the general population.

In Durduran's study conducted in Konya province, 3.2% of the individuals participating in the study had fathers
who had no education at all, while 71% of their fathers were primary school graduates.?2 In Aktug's study, 5.9%
of the disabled individuals participating in the study had illiterate fathers, while 63.4% of their fathers were

primary school graduates or only literate.1¢ In Karadag's study, 78.9% of the participants had fathers who were
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primary school graduates.l” This difference may be due to the cultural and economic differences between the
cities and the year in which the studies were conducted. According to the “Education at a Glance” report
published by the Organization for Economic Co-operation and Development (OECD), the rate of individuals
between the ages of 25-34 in the Republic of Turkey in 2018 who did not graduate from secondary school was
43%.2* This rate was determined as 45% for men and 40% for women. In general, the education level of fathers
of disabled individuals is also below the general average of the Republic of Turkey. The reason why the
education rates of the fathers of the individuals in the presented study are higher than the rate stated in this
report is that the report includes individuals in a certain age range and covers all individuals in the Republic of

Turkey.

In Durduran's study, 97% of the participants were unemployed mothers.?? In Aktug's study, 95.8% of the
participants have unemployed mothers, and in Karadag's study, 92.6% of the participants have unemployed
mothers.1617 This situation may be due to differences in the mother's educational status. Therefore, cultural
and economic reasons between cities affect this situation. In Durduran's study, 80.6% of the disabled
individuals have health insurance, while 83.3% of the control group have health insurance.?? In Aktug's study,
9.2% of the participants did not have social security.1¢ It is thought that this situation is due to economic
differences between cities. In the July 2020 statistics of the Social Security Institution (SGK), the insured
population rate was stated as 86%.2°> According to the Turkey Disability Survey, 47.55% of those with
disabilities other than chronic diseases and 63.67% of individuals with disabilities due to chronic diseases have
social security.* As in Durduran's study, when the data in our study is compared with the SGK data, it is seen
that disabled individuals have lower rates of health insurance compared to the general population. The
education level of parents of persons with disabilities is lower than that of the general population, and their
household income is also lower. In addition to these situations, the lack of health insurance is also an important
issue affecting them. This situation coincides with the fact that poverty increases the rate of disability, as stated
in the “World Report on Disability”. As stated in the same report, there is a mutual interaction between poverty

and disability. There can be disability due to poverty as well as poverty due to disability.>

In Karip's study, 2.7% of the participants stated that there is a disabled parking lot, 11% stated that the disabled
parking lot is used by other vehicles, and 7% stated that there is no disabled parking lot.18 In Karip's study, 7%
of the participants stated that healthcare personnel assigned to help disabled individuals were assigned to the
hospital entrance, 24% received help from the reception, and 73.7% did not receive help.1® While 22% stated
that they benefited from the priority right in the polyclinic, 9.7% partially benefited from it, and 68.3% did not

use it.18 The results are similar to the results of the presented study.

When the survey results of the participants are evaluated, they are generally satisfied with the physical

conditions of health institutions. These conditions have been determined by various regulations in our country.
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However, there are still situations that need to be improved. For example, according to the “Family Medicine
Implementation Regulation”, disabled toilets are obligatory only in class A ASMs (Family Health Center). 26
There are also supervisory deficiencies. In the study conducted by Pinar et al.,, 37 ramps were examined in 26
health institutions. As a result of the examinations, no ramps were found to be fully compliant with the

standards. In addition, it was found that there were no ramps at the entrance of three health institutions.2?

The most common complaint of the participants is that they are not assigned any auxiliary personnel when
they apply to health institutions. Although it was decided to provide accompanying personnel for individuals
with disabilities in the “Office of the Provision of Health Services for Persons with Disabilities No. 2010/79”
with the article “In health institutions, accompanying personnel will be provided to facilitate service receipt for
disabled and elderly patients and assist them in their transactions.”, the negative responses of more than 70%
of the participants show the deficiencies in practice?® Adult individuals are significantly more likely to be
assigned accompanying personnel than children. This is thought to be because children are taken to health

institutions with their families.

According to the results of a systematic review conducted in Latin America and the Caribbean, people with
disabilities spend more money on health expenditures. Although the number of applications of people with
disabilities is higher than those without disabilities, the scope and quality of the service received is lower. The

number of preventive health services and screenings is lower.2°

A systematic review conducted in low- and middle-income countries found that the most common reasons for
people with disabilities to access health care are the lack of affordability of services, equipment, or medicines.
In addition, distance, transportation problems, lack of companions, discrimination, and communication

barriers were listed.30

As an unexpected result in our study, individuals who did not receive special education significantly more often
than those who received special education stated that they received appropriate equipment, assistive
personnel, and understanding from other patients. Although there are various reasons for this situation (age,

disability rate, etc.), it shows us that individuals without special education know their rights better.

Since the present study is cross-sectional, there is no cause-and-effect relationship. Although the study reached
a sufficient sample size, the selected sample is not stratified according to age or disability status. Since the
participants were reached through disability associations and private rehabilitation centers, most of the
participants were under the age of 18 and received private rehabilitation. The limitations of the study are the
low participation from rural areas and the fact that the questionnaire was completed by parents or dependents

instead of disabled individuals under the age of eighteen who were unable to complete the questionnaire. The
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fact that it covers all age groups and all types of disability, and that there has not been such a study in Adana

province before, is also a strength.

In conclusion, the most important obstacle for disabled individuals to access health is economic barriers. Most
disabled individuals pay for health services, medicine, and medical supplies. Disabled individuals have low
economic status and social security rates compared to society. The low level of education of disabled
individuals and their parents causes them to be less informed about their rights and opportunities. This
situation poses an obstacle when getting appointments and services from health institutions. Other obstacles
include the stress experienced by disabled individuals in receiving services, the need for relatives for treatment
procedures, the lack of allocation of auxiliary personnel in health institutions, the lack of sufficient
understanding from other patient relatives, and the inability to exercise their priority rights. Although disabled
individuals are relatively satisfied with the physical conditions of health institutions and health personnel,

these factors also need to be improved.

To facilitate access to health care for people with disabilities, general health expenditures of disabled
individuals should be completely free of charge, and financial incentives should be provided for their treatment
and follow-up. The level of education of disabled people and their families should be increased. Barrier-free
cities should be created and expanded to facilitate access to health. The performance system based on the
number of patients should be abandoned for the payments made to healthcare professionals, and the wages
paid to healthcare professionals should be increased for individuals with disabilities whose diagnosis and
treatment take a long time. Disability training and incorporating mandatory disability awareness training
should be added to the pre-graduation training of health personnel. Community screenings for disabilities

should be increased. Mobile healthcare units and home-based medical services should be deployed.
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Abstract

Objectives: This cross-sectional study examines factors shaping Turkish older adults' self-perceptions of aging
and health (SPAH), emphasizing sociodemographic characteristics, critical health literacy, and perceived
usefulness of information and communication technologies (ICTs).

Materials and Methods: Drawing on data from 450 participants aged 65 and over in Istanbul, this cross-
sectional research employs a range of quantitative methods, including descriptive and comparative analyses,
cross-tabulations, correlations, and path modeling.

Results: Covariance analyses reveal a positive and significant relationship between perceptions of aging and
health (B>0, p<0.05). The study's central contribution lies in uncovering a potential cognitive link between
perceptions of aging and health. Path analysis also indicates that the perceived usefulness of ICTs influences
critical health literacy, which in turn affects health perceptions. These results suggest that increasing the
perceived usefulness of ICTs and critical health literacy can improve perceptions of aging and health. Another
key result highlights that socio-demographically disadvantaged older people—particularly women, widows,
and those with lower education and income levels—tend to report more negative perceptions of aging and
health, along with lower ICT usefulness and critical health literacy.

Conclusion: The findings underline how cumulative social disadvantages shape older adults’ aging and health
perceptions. By integrating individual-level cognitive factors with broader social determinants, this study
addresses a significant gap in the Turkish context. Future research should track these perceptions over time to
contribute to developing comprehensive health policies.

Keywords: Aging perception, critical health literacy, health perception, older people, perceived usefulness,

sociodemographic factors.
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Introduction

The global and Turkish older adult population is rapidly increasing, making population aging one of the most
critical demographic challenges of the 21st century. This transformation highlights the need to foster healthy
aging experiences and to understand how societies and individuals perceive and respond to aging for the

development of effective social policies.

Self-Perceptions of Aging (SPA) refers to older adults' beliefs, expectations, and attitudes about their aging
process.! In contrast, self-perception of health reflects an individual's subjective evaluation of their health,
including feelings, thoughts, and beliefs about whether they perceive themselves as healthy or unwell.z Self-
perceptions of aging and health (SPAH) directly shape older adults’ physical and psychological health and
health behaviors.3 Individuals’ perspectives on aging and health provide critical insights into their future health
trajectories.* Positive SPAs are associated with higher quality of life and preventive health behaviors, while a

positive self-perception of health reduces dementia risk by 50%, underscoring its protective role.35

Globally, older adults in high-income countries report poorer perceptions of physical, mental, social, and
psychological health than those in low- and middle-income countries.® In contrast, older adults in low-resource
countries are more likely to see aging as linked to loss than those in higher-resource countries.” In Tiirkiye and
Eastern Europe, older adults perceive their health more negatively than peers in Northern and Western
Europe.8 However, cross-cultural research on SPAH remains limited, and more comparative studies are needed

to understand these differences between countries.”

Despite the strong interconnection between these aging and health perceptions and their significant influence
on health outcomes, they are often examined in isolation within the literature.® Given this gap, the interaction
between SPA and health perceptions remains under-researched and warrants comprehensive examination. In
Tirkiye, studies have examined these concepts separately in relation to other variables, but direct research on
the relationship between them is scarce.1%-12 The study endeavors to bridge this gap by delving into the
relationships between SPA, health, and sociodemographic characteristics, perceived usefulness of Information
Communication Technologies (ICT), and critical health literacy levels of older adults in Tiirkiye. This study may
provide valuable evidence for the development of aging policies that enhance the quality of life for older adults

in Tlrkiye and for strategies aimed at reducing the digital health divide.

Socio-economic and demographic characteristics are key social determinants of health. Within this framework,
health literacy reflects individuals' capacity to access and understand health information to make informed
decisions for disease prevention and health protection.13 Although there are a limited number of studies

examining the relationship between health literacy and health perceptions in older adults,'0 there are no
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studies in Tiirkiye investigating how health literacy interacts with both aging and health perceptions. For this
reason, our study also examines socio-demographic factors and critical health literacy to understand the

relationship between social determinants of health and aging and health perceptions.

Finally, alongside health literacy, technology adoption, particularly the perceived usefulness of ICT, represents
another critical factor shaping how older adults perceive aging and health. Perceived usefulness reflects
individuals' beliefs about how valuable ICTs are for their needs. Perceived usefulness is a key determinant of
technology adoption, whereas perceived ease of use exerts only an indirect influence through usefulness.1* Our

study contributes to the literature by revealing the pathways between aging and health perceptions in Tiirkiye.
Hypotheses

H1: Sociodemographic characteristics (gender, education, and income level) are significantly associated with

older adults’ perceptions of aging and health.

H2: Sociodemographic characteristics (gender, education, and income level) are significantly associated with

critical health literacy and perceived usefulness of ICT.
H3: The perceived usefulness of ICT positively influences the critical health literacy levels of older adults.
H4: Critical health literacy levels significantly influence older adults’ health perceptions.

H5: There is a significant relationship between older individuals’ aging and health perceptions.

Materials and Methods

Population and Sample

This cross-sectional study population consists of older adults residing in Istanbul. According to the Turkish
Statistical Institute,!s Istanbul’s older population totals 1.21 million: 64.5% are aged 65-74, 27.7% are aged 75-
84, and 7.9% are aged 85 or older. To achieve a representative sample within a 5% margin of error ata 95%
confidence level, at least 385 respondents were required; thus, the study collected data from 450 participants.
Sample adequacy for factor analysis was assessed using the Kaiser-Meyer-0lkin (KMO) criterion (0.60-0.70 =
sufficient; >0.80 = perfect), with all scale-specific KMO values >0.70 and an overall average KMO calculated at

0.805, indicating good sample adequacy.

As shown in Table 1, participants were recruited from Istanbul districts based on the Socio-Economic

Development Index (SEGE). Interviews took place in public spaces where older adults gather, such as
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coffeehouses, parks, markets, and women-only community events. To encourage female participation, the team
included at least one female surveyor. A total of 670 older adults were approached; 450 of them agreed to
participate (67% response rate). Stratified random sampling ensured balanced representation across SEGE
regions. Data were collected between September 2023 and April 2024. The main reasons for refusal were lack

of time, health issues, or concerns about safety and fraud.

Table 1. Sample Selection Criteria

Category

Details

Population

Individuals aged 65 and above residing in
Istanbul.

Population Size in Istanbul

1,21 million*

Sample Size 450

Inclusion Criteria Age = 65, Residing in Istanbul, able to communicate
in Turkish

Exclusion Criteria Severe physical or cognitive impairments, living in
nursing homes or institutional care, residing outside
Istanbul

Sampling Criteria Socio-Economic Development Index

District Distribution
1st Tier Districts Sisli, Besiktas, Kadikoy, Bakirkoy, Fatih, Atasehir,

Basaksehir, Beyoglu, Umraniye, Sariyer, Uskiidar,
Tuzla, Maltepe, Beylikdiizii, Pendik, Esenyurt,
Bahgelievler, Zeytinburnu, Bagcilar, Kartal,
Bayrampasa, Kagithane, Kiiciikcekmece,
Giingoren, Biiyiikcekmece, Eyiipsultan, Adalar,

Beykoz, Avcilar

The Number of Participants 225

2nd Tier Districts Gaziosmanpasa, Cekmekdy, Esenler, Silivri,
Sancaktepe, Sultangazi, Arnavutkéy, Catalca, Sile,
Sultanbeyli

The Number of Participants 225

*This study was based on the 2023 TUIK population data.
Data Collection Instruments

Face-to-face interviews were conducted to address digital literacy differences and ensure clarity, with
participants giving voluntary consent. The survey included sociodemographic questions and four validated
scales. To measure individuals' health perceptions, the Health Perception Scale, adapted to Turkish by Kadioglu
and Yildiz, was used.’® In this 15-item Likert-type scale, higher scores indicate more positive health
perceptions. The Brief Aging Perceptions Questionnaire (B-APQ), adapted to Turkish by Ozkaptan, Kapucu, and
Akyar, assessed aging perceptions with a Cronbach alpha reliability of 0.63, indicating that higher scores reflect
more positive aging views.17 The Critical Health Literacy Scale by Tiirkoglu and Kili¢ evaluated critical health
literacy with a Cronbach alpha of 0.85.18 The Perceived Usefulness Scale, based on Davis's Technology

Acceptance Model (1989) and adapted to Turkish by Kadioglu and Yildiz, had a reliability coefficient 0.91.19

Ankara Med J, 2025;(3):326-342 // @ 10.5505/am;j.2025.32698
329



ANKARA
MEDICAL

Participants completed the survey independently or with the interviewer's assistance and received further

research information afterward.
Data Analysis

This study employed descriptive and reliability analyses, mean comparison and cross-tabulation tests, data
visualization, correlation analyses, confirmatory factor analysis (CFA), and path analysis. The Shapiro-Wilk test
assessed normality. For non-normal data with three or more groups, Kruskal-Wallis tests were used, with
Mann-Whitney U tests applied for two groups. When Kruskal-Wallis results were significant, Bonferroni-
adjusted Dunn post-hoc tests were conducted. Since normality was not met, ANOVA and Tukey-HSD tests were

not applied. Spearman’s correlations examined relationships between scale scores.

The internal consistency of the scales was assessed using Cronbach’s alpha and Omega coefficients, with Omega
providing additional validation. Since the data were Likert-scale, polychoric correlation matrices were applied,
as they are more appropriate for ordinal data.2 Bidirectional relationships and causal associations within the
research model were examined through path analysis. In both CFA and path analysis, the Diagonally Weighted
Least Squares (DWLS) estimation method was used due to its robustness against non-normality.2! CFA results
were interpreted based on the threshold values defined in the literature, and the construct validity of the data

was assessed using fit indices.22

All statistical analyses were conducted at a significance level of p<0.05, and R software was used to obtain the
findings. The R packages used in the analyses are lavaan for structural equation modeling, Likert for the
analysis of Likert-type scale data, psych for psychometric analyses, and the ggcorrplot package for the

visualization of correlation matrices.

Results

Participant Characteristics

Table 2 presents the demographic characteristics of the participants included in the study. According to these
findings, the mean age of the participants (n=450) was determined as 71.020 * 5.767. Examining the gender
distribution, 42.20% of the participants were female, while 57.80% were male. In terms of marital status, most
participants (75.60%) were married, whereas 17.30% were widowed, 4.00% were divorced, and 3.10% were
single. Regarding educational background, most participants had completed primary school (44.70%) or
secondary school (19.10%), while 7.60% held a university degree or higher level of education. When analyzing
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income levels, the majority of participants (58.90%) had an income ranging between 1,000 TRY and 15,000
TRY.

Table 2. Characteristics of Participants Included in the Study (n=450)

Variable Group n %
Age Mean+SD 71.0245.77 -
Gender Female 190 42.20
Male 260 57.80
Marital Status Single 14 3.10
Divorced 18 4.00
Widowed 78 17.30
Married 340 75.60
Education Level Illiterate 13 2.90
Literate (no formal education) 24 5.30
Primary School 201 4470
Middle School 86 19.10
High School 89 19.80
University 34 7.60
Master’s Degree 3 0.70
Income Level (TRY) No Income 83 18.40
1,000-15,000 265 58.90
16,000-30,000 86 19.10
31,000-50,000 14 3.10
51,000-100,000 2 0.40

Table 3 presents the mean scores, Cronbach’s alpha, and Omega reliability coefficients of the scales used in the
study. Accordingly, the mean score for the Aging Perception Scale was calculated as 53.176 + 5.633, while the
Health Perception Scale had a mean score of 41.806 + 6.283. The Perceived Usefulness of Information and
Communication Technologies Scale recorded a mean score of 13.382 * 9.376, whereas the Critical Health
Literacy Scale had a mean score of 12.137 + 5.895. The Cronbach’s alpha and Omega reliability coefficients for
all scales exceeded 0.70, indicating strong internal consistency. Based on the total mean scores, older adults
generally perceived their aging (3.545) and health (3.380) at a moderate level of positivity. Additionally,
participants' critical health literacy levels (3.034) were found to be moderate, whereas their perceived

usefulness of information and communication technologies (3.345) was low.
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Table 3. Self-perception of aging and health, Perceived Usefulness, Critical Health Literacy Scale Scores (n=450)

Scale/Sub-dimension M SD Alfa Omega
Aging Perception 53.176 5.633 0.764 0.862
Health Perception 41.806 6.283 0.737 0.856
Perceived Usefulness 13.382 9.376 0.988 0.961
Critical Health Literacy 12.137 5.895 0.953 0.985

Figure 1 presents the visualization findings of the correlation analyses between scale scores. A negative
correlation coefficient indicates an inverse relationship, whereas a positive coefficient signifies a direct
relationship. As the absolute value of this coefficient approaches 1, the strength of the relationship increases.
According to the significance results, all scales exhibit positive and statistically significant relationships (r>0,
p<0.05). A moderate positive correlation is observed between critical health literacy and perceived usefulness
of information and communication technologies, whereas the relationships among other factors are positive

but relatively weak.

S 0.3
Corr
- 1.0
0.5
ICT 0.14 0.2 0.0
N,
1.0
cL 0.57 0.2 0.2
ICT % &>

Figure 1. Correlation Graph of Self-Perceptions of Aging, Health, Perceived Usefulness, and Critical Health

Literacy

S: Perception of Aging, H: Perception of Health, IT: Perceived Usefulness of Information and Communication Technologies,

CL: Critical Health Literacy
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Path Analysis Findings on Perceived Usefulness, Health Literacy, and Self-Perceptions of Aging and Health

Figure 2 presents the graphical representation of the path analysis results for the research model. In the
graphical representations, only the path coefficients and causal/bidirectional relationships related to the
theoretical model are symbolized. Detailed statistical data on path coefficients are provided in Table 4. In the
first stage, the model fit of the path analysis was assessed based on fit indices. According to these indices, the
Chi-square/df ratio is below 5, the CFI, GFI, TLI, and IFI values exceed 0.9, the AGFI results are above 0.85, and
the RMSEA value is below 0.05.23 Based on the fit indices obtained from the path analysis, the construct validity

of the research model has been confirmed.

Figure 2. Path Analysis Diagram of the Research Model

S: Self-Perception of Aging, H: Self-Perception of Health, IT: Perceived Usefulness of Information and

Communication Technologies, CL: Critical Health Literacy

Statistical evaluations were conducted based on the regression model and covariance results presented in

Table 5. According to the covariance findings, there is a positive and statistically significant relationship
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between self-perceptions of health and aging (B>0, p<0.05). Regression results indicate that older adults'
perceived usefulness of information and communication technologies positively and significantly influences
their levels of critical health literacy (B>0, p<0.05). Similarly, the critical health literacy levels among older
individuals have a positive and statistically significant impact on their health perception (B>0, p<0.05). Based
on the path analysis results, SPA and health perception in older adults will either increase or decrease
simultaneously. In conclusion, as the perceived usefulness of information and communication technologies
increases, critical health literacy levels are also expected to improve among older adults. Likewise, an increase

in critical health literacy is expected to enhance health perception in this population.

Table 5. Regression Coefficients and Covariance Results for Path Analysis

Relationship Path B SE y/ p Std. B

Regression ICT-CL 0.368 0.024 15.103 <0.001 0.586

Regression CL-H 0.194 0.063 3.078 <0.001 0.143

Covariance H~~S 12.143 2.204 5.509 <0.001 0.274

Perception of Aging (S), Health Perception (H), Perceived Usefulness of Information and Communication Technologies (ICT), Critical

Health Literacy (CL), Unstandardized Path Coefficient (B), Standard Error (SE), and Standardized Path Coefficient (Std. ).

Tables 6 and 7 present the relationship between participants' sociodemographic characteristics and their self-
perceptions of aging and health, perceived usefulness of ICTs, and critical health literacy. The study showed
significant differences according to self-reported health status (p<0.05). Older adults who rated their health as
very poor, poor, or fair reported more negative perceptions of aging and health, as well as lower levels of ICT

usefulness and critical health literacy, compared to those who rated their health as good or very good.

Gender was also significantly associated with health perception (p<0.05); women reported more negative
views about their health compared to men. Marital status had a significant relationship with critical health

literacy (p<0.05); widowed respondents scored lower than those who were single, divorced, or married.

Furthermore, participants with higher education levels demonstrated more positive perceptions of both aging
and health, while only those with higher income levels expressed more positive perceptions of health. Both

education and income were positively associated with perceived ICT usefulness and critical health literacy.
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Table 6. Relationships Between Sociodemographic Findings and Self-Perceptions of Aging and Health

Scales Brief Aging Perception Health Perception
Variable Group Mean SD Med Min Max Mean SD Med Min Max
- Very bad 50.727 3.319 50 47 57 47182 6.478 47 37 60
3 Bad 51.157 4775 51 40 60 48.543 7566 48 33 64
oS  Average 53.030 5.932 54 30 68 49.746 7.651 50 25 68
E‘ T;j Good 54.311 5,559 54 38 66 51970 7.087 52 32 66
o & Verygood 54.364 4891 55 43 62 57.000 11.141 61 39 72
E Test Statistic 20.646 23.812
p-value 0.001 0.001
. Female 53.126 5793 54 30 68 49268 8.071 49 25 71
< Male 53.192 5.509 54 33 66 51.738 7852 51 32 72
§ Test Statistic 24395 -3257
p-value 0.823 0.001t
2 Single 53.286 6.132 545 42 64 49.000 10.612 46.5 34 64
w Divorced 55.000 4472 555 45 62 50.389 6946 48 42 69
f Widowed 51.846 6.073 515 30 68 49.192 8.608 485 33 72
P Married 53.365 5.519 54 33 66 51.126 7810 51 25 72
o Test Statistic 7.770 6.381
= p-value 0.051 0.094
[lliterate 51.231 5.102 50 44 62 46.923 4.89 46 40 56
Literate 50.125 4504 51 40 58 46.583 7.389 47 33 60
- Primary School 53.174 5810 54 30 68 49.791 8.28 49 25 72
g Middle School 54.163 5.642 55 33 66 51.407 7.686 51 25 72
8 High School 52.854 5.310 54 36 64 52.011 8033 51 34 71
-E University 54.441 5.327 55 45 66 54794 6.304 55 44 68
Master's Degree 51.333 7.767 49 45 60 54.667 7572 58 46 60
Test Statistic 16.565 4.237
p-value 0.011 0.001F
No Income 52.301 5967 53 30 65 48.060 8.165 49 25 71
E 1,000 TRY - 15,000 TRY 53.121 5739 54 33 68 50.751 7.666 50 29 72
2 16,000 TRY - 30,000 TRY 54.058 4907 54 43 65 53.198 8.106 53 35 72
) 31,000 TRY - 50,000 TRY 54.286 5.165 56 45 62 49929 9.691 47 40 69
g 51,000 TRY - 100,000 TRY 48.500 2121 48,5 47 50 50.500 6.364 505 46 55
E Test Statistic 5.923 15.349
p-value 0.205 0.004

Mean: Mean (Arithmetic Average), SD: Standard Deviation, Med: Median, Min: Minimum, Max: Maximum, KW:
Kruskal-Wallis H Test, U: Mann-Whitney U Test, t: Independent Samples t-Test, F: Independent Samples ANOVA

Test, p: Significance Value
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Table 7. Relationships Between Sociodemographic Findings and Perceived Usefulness of ICT and Critical

Health Literacy

Scales Perceived Usefulness Critical Health Literacy
Variable Group Mean SD Med Min Max Mean SD Med Min Max
- Very bad 7.909 8.769 4 4 28 9.545 6.861 4 4 20
3 Bad 10.829 8.777 4 4 28 10.529 5.743 115 4 20
85 Average 13.025 9.125 8 4 28 12.244 6.011 14 4 20
g‘?g Good 15.385 9.482 20 4 28 12.896 5.619 15 4 20
« T  Verygood 14.606 10.124 10 4 28 12.667 5.737 16 4 20

3 Test Statistic 18.267 10.218

p-value 0.001 0.037
< Female 13.753 9.070 16 4 28 11984 5768 14 4 20
3 Male 13.112 9.601 8 4 28 1225 5994 15 4 20
E) Test Statistic 25.486 23.624

p-value 0.546 0.422
2 Single 12.214 9.141 9 4 28 15.071 5.03 16 4 20
= Divorced 15.722 7.706 20 4 24 14889 3.359 16 8 20
z’ Widowed 11.128 8.758 4 4 28 10372 6.148 10 4 20
S Married 13.824 9.545 16 4 28 12.276 5866 14 4 20
o Test Statistic 5.892 12.09
= p-value 0.117 0.007

Illiterate 4,000 0.000 4 4 4 9.846 6.866 4 4 20

Literate 6.875 5.788 4 4 20 8.083 5.258 4 4 20
o Primary School 10.726 8.795 4 4 28 10.687 5966 12 4 20
2 Middle School 14.488 9.350 20 4 28 12.744 5.323 15 4 20
8 High School 19.348 8.079 22 4 28 15.011 4976 16 4 20
-5 University 18.000 8.068 20 4 28 15.353 4.148 16 4 20

Master's Degree 23.000 5.000 23 18 28 12.667 7.767 15 4 19

Test Statistic 83.767 57.020

p-value 0.001 0.001

No Income 7952 7117 4 4 24 8.614 5342 4 4 20
T; 1,000 TRY - 15,000 TRY 12.826 9.495 8 4 28 12.245 5989 15 4 20
] 16,000 TRY - 30,000 TRY 19.337 7.492 20 4 28 14.581 4.651 16 4 20
g 31,000 TRY-50,000 TRY 18.857 6.200 20 4 28 15.714 3.384 16 8 20
S 51,000 TRY - 100,000 TRY 18.000 14.142 18 8 28 14.000 8485 14 8 20
S Test Statistic 64.215 47.198

p-value 0.001 0.001

Mean: Mean (Arithmetic Average), SD: Standard Deviation, Med: Median, Min: Minimum, Max: Maximum, KW:
Kruskal-Wallis H Test, U: Mann-Whitney U Test, t: Independent Samples t-Test, F: Independent Samples ANOVA

Test, p: Significance Value
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Discussion

This study examined the underlying factors influencing how Turkish older adults perceive aging and health,
highlighting the roles of sociodemographic characteristics, critical health literacy, and the perceived usefulness
of ICTs. According to the results, older participants' perceptions of aging (53.176+5.633) were found to be
moderately high, their health perceptions (41.806+6.283) were moderate, their perceived usefulness of ICT
(13.382+9.376) was low, and their critical health literacy (12.137+5.895) was at a moderate level. These
findings suggest that older adults perceive their aging more positively than their health, yet all dimensions have
room for improvement. The results align with previous studies that indicate Turkish older adults generally

have moderate to low levels of aging perception.24

While these general patterns provide a useful overview, a closer look at critical health literacy reveals
important nuances for older adults. Our results for critical health literacy and health perception are consistent
with previous studies reporting moderate levels.19 These discrepancies may reflect differences in how health
literacy is defined or regional diversity. In addition, rural living increases social and health inequalities, which

may explain varied findings on health literacy and aging perceptions.2>

In parallel to limited health literacy, our findings also point to the perceived usefulness of ICT being low among
older adults. Early research indicates that older adults’ acceptance and intention to use ICT are influenced by
multiple factors, including sociodemographic mediators, perceived usefulness, security, attitudes, subjective
norms, perceived behavioral control, and emotions.26 Accordingly, the low perceived usefulness observed in

our study may be due to the interaction of these factors.

Beyond health literacy and perceived usefulness, both correlation and path analysis results showed a positive
association between older adults’ self-perceptions of aging and health (r >0, p<.05; B> 0, p<.05). Nevertheless,
improving aging and health perceptions may enhance older adults' quality of life and health outcomes. Unlike
previous studies, which have generally studied aging and health perceptions separately, our study makes a

novel contribution by examining the interrelations among these perceptions. 4°

Our path analysis further clarifies how the perceived usefulness of ICTs may enhance broader health-related
decision-making capacities, including critical health literacy. In this regard, path analysis first showed that the
perceived usefulness of ICTs had a positive effect on critical health literacy (B>0, p<0.05). This finding supports
previous studies suggesting that individuals with lower health literacy levels are less likely to use and perceive
health information technologies as useful.2” These findings are important to understanding the interaction

between technology benefit perception and critical health literacy in later life.
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According to the other path analysis findings, older adults' critical health literacy levels have a positive effect
on their health perceptions (B >0, p<0.05). This finding is consistent with previous studies conducted among
older adults in Turkey!? and broader adult populations.!2 This finding suggests that critical health literacy has
a crucial impact on accessing and evaluating health information and shaping individuals' perceptions of health.
All these findings from the path analysis revealed that there is a bidirectional relationship between aging and

the health perceptions among older people.

Even though perceived usefulness and critical health literacy are personal determinants of shaping
perceptions, these are deeply intertwined with structural conditions, particularly sociodemographic
characteristics, including income, education, and gender inequality. Our findings revealed that as the older
adults’ education and income levels increased, their perceptions of health and aging became more positive
(p<0.05). This pattern aligns with previous research, which shows that higher education is associated with
more positive perceptions of aging.24 These findings reinforce the key role of income and educational resources

in constructing positive aging and health perception among older adults.

In addition to income and education, gender differences are also determinants of health perceptions in older
adults. In this matter, older women reported more negative health perceptions than men (p<0.05). This finding
supports earlier studies showing that being female is associated with more negative subjective health
perceptions.?8 Therefore, there may be a need for women-specific interventions to improve older women's

perceptions of health.

Along with health and aging perception, we also explored whether sociodemographic factors contribute to the
perceived usefulness of ICTs and critical health literacy among older adults. Our study found that as education
and income levels rise, older adults tend to perceive ICTs as more useful. This finding is consistent with Chen
and Chan, who found that older individuals with better economic conditions are more likely to use age-related
technologies.?? In contrast, the gender and marital status of the participants did not create a statistically

significant difference in the perceived usefulness of ICT.

Likewise, income and educational status emerge as dominant predictors of critical health literacy among older
adults. Higher income and education levels are significantly associated with increased critical health literacy
(p<0.05). Beauchamp et. al. also found that lower levels of education are associated with lower levels of health
literacy.30 All these results indicate that income and educational status are key sociodemographic determinants

for older people.

Limitations and Further Research
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This study has some limitations. First, its cross-sectional design restricts causal inference, and the temporal
order of variables should be tested in future longitudinal research. Second, as the sample was limited to older
adults in Istanbul, the findings may not reflect rural populations, limiting generalizability. Third, the reliance
on self-reports may have introduced bias. Future studies should include longitudinal designs, qualitative

follow-ups, and intervention trials to improve digital literacy among older adults.

In conclusion, our findings show that disadvantages in older age are relational and cumulative, shaped by
perceptual, technological, informational, and socioeconomic factors. SPAH are strong indicators of quality of
life and well-being and should be used to evaluate social policies and inequalities. In practice, this calls for
integrating technology education into community-based programs to boost digital participation and reduce
inequalities. Health professionals can also use these perceptions in their interventions. Such efforts require

coordination between the Ministry of Health and the Ministry of Family and Social Services.
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Abstract

Objectives: Electrical injuries are critical emergencies with outcomes ranging from local damage to systemic
complications. Severity depends on the current type, voltage, contact duration, resistance, and current path.
Predictive data from initial emergency department (ED) presentations remain limited. This study aims to
identify clinical and biochemical markers at ED admission that predict adverse outcomes (intensive care unit
[ICU] admission, prolonged hospitalization, complications).

Materials and Methods: This retrospective study analyzed electrical injury cases (ICD-10: T75.4, W86, W87)
in a secondary-level ED between January 2020 and January 2025. Demographics, injury details, clinical findings
(mental status, burns, electrocardiography [ECG], chest X-ray), and outcomes were collected. Ethical approval
was obtained. Statistical methods included chi-square, t-test, Mann-Whitney U, Kruskal-Wallis, Spearman
correlation, regression, and receiver operating characteristic (ROC) analysis (p<0.05).

Results: Among 142 patients, 65.5% were male, with peak incidence in 221 (35.9%) and <5 (28.9%) years.
Most injuries were domestic (85.9%) from appliances (54.9%) involving alternating current (AC; 95.8%). All
non-normal sinus rhythm (non-NSR) ECG patients were admitted to the ICU. Other predictors included outdoor
injuries, direct current (DC) exposure, foot/head contact, falls, unconsciousness, and severe burns. Creatine
kinase (CK), CK-MB, and lactate levels showed high predictive value. Lactate and hemoglobin were associated
with longer hospitalization. Positive chest X-ray findings and elevated lactate were independent predictors,
while appliance-related injuries were protective.

Conclusion: Early ECG and laboratory assessments (lactate, hemoglobin, CK, CK-MB), along with event and
burn characteristics, help predict outcomes in electrical injuries. Prompt ED risk stratification is essential.

Keywords: Electric injuries, emergency department, risk factors, prognosis, retrospective study.
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Introduction

Electrical injuries represent a significant medical emergency that encompasses a broad clinical spectrum
ranging from localized tissue damage to severe systemic complications following exposure to electrical
current.! These injuries are associated with considerable morbidity and mortality worldwide and are often
attributable to preventable causes.2 The severity of injury and extent of damage are primarily determined by
factors such as the type of current (alternating current [AC] or direct current [DC]), voltage level, duration of

contact, tissue resistance, and the path the current takes through the body.3

Globally, electrical injuries result from various etiologies, including occupational and domestic accidents,
affecting individuals across all age groups.* In the United States, approximately 1,000 deaths and 30,000
emergency department visits annually are attributed to electrical shock injuries.5¢ Notably, the incidence of
electrical injuries in Turkey is reported to be higher compared to other countries, with domestic accidents
being more prevalent among children, and occupational accidents being more common among adult patient

groups.’”

Among patients presenting to emergency departments with electrical injuries, the most frequently observed
clinical manifestations include burns, cardiac arrhythmias, loss of consciousness, and musculoskeletal
injuries.8? Additionally, secondary traumas due to falls from height constitute another major contributor to
morbidity and mortality in these cases.> Literature indicates that exposure to alternating current (AC) poses a
higher risk for fatal arrhythmias such as ventricular fibrillation.1? Shih et al., in their study evaluating the effects
of cardiac dysrhythmias secondary to electrical injury, reported that the majority of cases involved male
patients, with the highest incidence in the 20-40-year-old age group.!! Furthermore, Brandao et al,, in their 10-
year retrospective analysis of electrical burns, found that while low-voltage domestic incidents were more

common, high-voltage industrial accidents were associated with significantly higher mortality rates.12

Initial clinical assessment—including electrocardiography (ECG), laboratory parameters (creatine kinase [CK],
CK-MB, troponin, lactate), and radiological imaging—plays a critical role in patient evaluation.!314 There is
strong evidence in the literature supporting the utility of CK and lactate levels in predicting poor clinical
outcomes.!5 Early assessment of these parameters can contribute significantly to anticipating hospitalization
needs and intensive care unit (ICU) requirements.!¢ Current literature emphasizes that factors such as the site
of electrical contact, current path through the body, level of consciousness, and percentage of total body surface

area (TBSA) burned are important determinants of clinical outcomes.17.18

Accurate prognosis and effective patient management in cases of electrical injury necessitate a

multidisciplinary approach in the emergency department. Although numerous clinical factors associated with
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outcomes in electrical injuries have been documented, evidence remains limited regarding the predictive value
of variables available at the time of initial ED presentation. We hypothesize that specific clinical findings and
laboratory parameters obtained upon admission are significantly associated with adverse clinical outcomes
(e.g., ICU admission, prolonged hospitalization, or development of complications). Accordingly, this study aims
to identify clinical and biochemical markers that may predict poor prognosis in patients presenting with

electrical injuries and to highlight their potential utility in guiding early management decisions.

Materials and Methods

Study Design and Setting

This retrospective observational study was conducted in the Emergency Department of Ercis Sehit Ridvan
Cevik State Hospital, a secondary healthcare facility with approximately 450,000 annual patient visits and
serving as one of the main healthcare providers in the region. The study covers five years between January 1,
2020, and January 1, 2025. All patients of any age group who presented to the emergency department due to
electrical injury and were recorded with ICD-10 diagnostic codes T75.4, W86, and W87 were included in the

study. Data were collected retrospectively through the hospital information management system (HIMS).
Participants and Data Collection

All data were independently retrieved by two trained researchers from the hospital information system and
electronic medical records. Diagnoses were cross-validated by comparing clinical compatibility. The level of
consciousness was assessed using the Glasgow Coma Scale (GCS), while burn percentage and degree were
determined using the Rule of Nines. Inclusion criteria required complete documentation on demographic
characteristics (age, sex, education level), incident-related variables (location and time of injury, source, and
type of electrical current, contact area), clinical findings (presence of fall from height, consciousness status,
burn percentage and degree, ECG and chest X-ray findings), and clinical outcomes (discharge status, hospital
admission, ICU requirement, length of hospital stay). Additionally, laboratory parameters such as creatine
kinase (CK), CK-MB, troponin, and lactate levels were extracted from patient records. Cases with missing data
or those not meeting the inclusion criteria were excluded from the study. In addition, a post-hoc power analysis
was performed using G*Power (version 3.1.9.4) based on the primary clinical endpoint of hospital stay. For a
two-tailed independent samples t-test with an effect size of d = 2.0445, o = 0.05, and group sample sizes of n1
=15and n2 = 10 (df = 23), the achieved power (1-f) was 0.9977, indicating that the available sample size was

sufficient for the analyses.
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Ethical Considerations

The study was conducted in accordance with the principles of the Declaration of Helsinki and was approved by
the Clinical Research Ethics Committee of the University of Health Sciences Van Training and Research Hospital
(Approval No: 60VAEK/2025.04.11, Date of Approval: May 9, 2025). Due to the retrospective nature of the
study, the requirement for informed consent was waived by the ethics committee. All patient data were

anonymized and handled in accordance with principles of confidentiality and privacy.
Statistical Analysis

Statistical analysis was performed using SPSS version 25.0. Categorical variables were expressed as
frequencies and percentages; continuous variables were presented as mean, median, minimum, and maximum
values. The normality of distribution was assessed using the Kolmogorov-Smirnov test. Relationships between
categorical variables were analyzed using the Chi-square test. For continuous variables, the independent
samples t-test was used for normally distributed data, while the Mann-Whitney U test was applied for non-
normally distributed data. In analyses involving three or more groups, the Kruskal-Wallis test was used,
followed by Dunn’s post-hoc test for multiple analyses when significant differences were observed.
Correlations between continuous variables were assessed using the Spearman correlation coefficient. Factors
affecting the length of hospital stay were analyzed using linear regression, while predictors of poor clinical
outcomes were evaluated using logistic regression analysis. Additionally, the predictive power of laboratory
parameters for adverse clinical outcomes was assessed using Receiver Operating Characteristic (ROC) curve
analysis, and optimal cut-off values were calculated. A p-value of <0.05 was considered statistically significant

in all analyses.

Results

The distribution of demographic characteristics, incident details, and clinical presentation features of the
included cases is presented in Table 1. Of the 142 patients presenting to the emergency department due to
electrical injury, 93 were male (65.5%) and 49 were female (34.5%). Age group analysis showed the highest
incidence in individuals aged 221 years (n=51, 35.9%), followed by children aged <5 years (n=41, 28.9%). The
majority of injuries (n=122, 85.9%) occurred in domestic settings, with the most common time of presentation
being between 08:00 and 16:00. The most frequent source of electrical injury was household electrical
appliances (n=78, 54.9%). In terms of current type, most exposures involved alternating current (AC) (n=136,

95.8%). There were no statistically significant differences in case distribution by year or month (p>0.05).
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Table 1. Demographics, Incident Characteristics, and Clinical Findings of Electrical Injury Cases

Variables Category n (%)
Gender Male 93 (65.5)
Female 49 (34.5)
Age (years) Min-Max (Median) 1-68 (16)
Mean + SD 18.85 + 16.24
Hospital Stay (days) Min-Max (Median) 1-17 (5)
Mean * SD 6.36 + 4.87
Age Groups <5 41 (28.9)
6-10 19 (13.4)
11-15 10 (7.0)
16-20 21(14.8)
221 51 (35.9)
Educational Level Preschool 42 (29.6)
Primary 61 (43.0)
Secondary 30 (21.1)
Higher 9 (6.3)
Incident Location Indoor 122 (85.9)
Outdoor 12 (8.5)
Workplace 8 (5.6)
Time of Incident 08:00-16:00 70 (49.3)
16:00-00:00 65 (45.8)
00:00-08:00 7 (4.9)
Source of Electricity Appliance 78 (54.9)
Home Wiring 46 (32.4)
Power Line 13 (9.2)
Industrial 5(3.5)
Type of Current AC 136 (95.8)
DC 6(4.2)
Fall from Height Yes 7 (4.9)
No 135 (95.1)
Consciousness Alert 115 (81.0)
Unconscious 12 (8.5)
Brief Loss 15 (10.6)
Burn Percentage <1% 128 (90.1)
21% 14 (9.9)
Burn Degree 1st 129 (90.8)
2nd 7 (4.9)
3rd 6 (4.2)
ECG Findings NSR 129 (90.8)
Non-NSR 13(9.2)
Clinical Outcome Discharged 116 (81.7)
Ward 10 (7.0)
ICU 16 (11.3)
Total 142 (100)

Contact site analysis revealed that 123 patients (86.6%) had hand involvement, with the most common entry
point being the right hand (n=43, 30.3%). At admission, 115 patients (81.0%) were conscious. Burns involving
less than 1% of total body surface area (TBSA) were observed in 128 cases (90.1%), with 129 (90.8%)

presenting with first-degree burns.
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Electrocardiogram (ECG) findings revealed normal sinus rhythm (NSR) in 129 patients (90.8%) and
arrhythmias in 13 patients (9.2%). Among those with arrhythmias, the types identified were sinus tachycardia

(n=9), atrial fibrillation (n=2), ventricular extrasystole (n=1), and ventricular tachycardia (n=1).

In terms of clinical outcomes, 116 patients (81.7%) were discharged, 16 (11.3%) were admitted to the
intensive care unit (ICU), and 10 (7.0%) were admitted to general wards. Laboratory parameters at the time of
ED presentation are summarized in Table 2. Most patients had leukocyte count, hemoglobin, hematocrit,
creatinine, AST, ALT, sodium, and potassium levels within reference ranges. However, statistically significant
variations were detected. Biomarkers reflecting muscle and cardiac damage showed wide and elevated
distributions: the mean creatine kinase (CK) level was 354.43 + 1235.89 U/L, CK-MB was 30.00 + 37.16 U/L,
and troponin was 9.51 + 42.73 pg/mL. The mean lactate was 1.87 + 1.45 mmol/L, which was significantly

elevated.

Table 2. Distribution of Laboratory Parameters in Patients Exposed to Electrical Injury

Parameter (Reference Min-Max (Median) Mean + SD P-value
Leukocyte [4-10 x103/uL] | 4000-10000 (8000) 7812.68 <0.001
Hemoglobin [11-16 g/dL] | 11-16 (14) 13.98 +£1.30 <0.001
Hematocrit [37-54 %] 37-54 (42) 42.82 +3.93 <0.001
Platelet [100-400 113000-400000 294000 + =0.035
Urea [17-43 mg/dL] 17-43 (28.50) 28.92 £ 6.64 =0.026
Creatinine [0.6-1.1 0.6-1.1 (0.80) 0.80 £0.17 <0.001
AST [0-50 U/L] 11-50 (27) 28.80+9.22 <0.001
ALT [0-50 U/L] 1-50 (18) 20.87 £10.69 <0.001
CK [0-145 U/L] 25-13830 (112) 354.43 +1235.89 | <0.001
CK-MB [0-25 U/L] 2-352 (19) 30.00+37.16 <0.001
Troponin [0-19.8 pg/mL] | 0-473 (2.30) 9.51 +42.73 <0.001
Potassium [3.5-5.1 3.5-5.1 (4) 4.07 £0.33 <0.001
Sodium [136-146 136-146 (138) 138.69 + 2.05 <0.001
Lactate [0.5-1.6 mmol/L] | 0.5-12.0 (1.55) 1.87 +1.45 <0.001

*Statistical significance based on Kolmogorov-Smirnov normality test (p<a=0.05).

Relationships between clinical outcomes and various clinical, incident-based, and laboratory variables are
summarized in Table 3. A significant association was observed between ECG findings and clinical outcome:

89.9% of patients with NSR were discharged, whereas all patients with arrhythmias were admitted to the ICU.

The incident location significantly affected clinical outcomes. Discharge occurred in 89.3% of domestic cases,
whereas 66.7% of open-area incidents required ICU care. Similar associations were found with electricity

source and current type: all patients exposed to direct current (DC) required ICU admission.
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The anatomical contact site also influenced outcomes. Patients with hand contact had higher discharge rates,
while those with contact through the feet or head had increased ICU admission rates. Of patients with a history

of falling from height, 71.4% required ICU admission compared to 8.1% in those without such a history.

Consciousness level was strongly associated with outcome: 89.6% of alert patients were discharged, whereas
91.7% of unconscious patients required ICU admission. Burn extent and degree also significantly influenced
outcomes—higher TBSA and burn severity were associated with ICU admission. A significant difference in
length of hospital stay was observed across age groups, with patients aged =21 years having longer stays than

other groups.

The diagnostic performance of AST, ALT, CK, CK-MB, troponin, and lactate levels in predicting adverse clinical
outcomes is illustrated in Figure 1. CK and CK-MB demonstrated the strongest discriminative power. A CK
threshold of >174.00 U/L yielded 92.3% sensitivity and 77.6% specificity; a CK-MB threshold of >27.50 U/L
provided 92.3% sensitivity and 80.2% specificity. Lactate also showed high discriminative power, with a
threshold of >1.75 mmol/L yielding 76.9% sensitivity and 72.4% specificity. Troponin demonstrated
acceptable diagnostic performance (threshold >2.95 pg/mL; sensitivity 69.2%, specificity 68.1%). In contrast,

AST and ALT had poor predictive value for adverse outcomes.

ROC Curve

; ] Source of the
T / Curve
S —— AST
1 e =—aLF
— CK
Ck_MB
TROPONIM
— LAKTAT
Reference Line

Sensitivity

0,0 0,2 0.4 0,6 0.8 1,0
1 - Specificity
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Figure 1: ROC Curves for AST, ALT, CK, CK-MB, Troponin, and Lactate in Predicting Adverse Clinical Outcomes

Correlation analysis revealed a strong positive relationship between age and serum creatinine level. Moderate
positive correlations were observed between hemoglobin, hematocrit, urea, and length of hospital stay.
Moderate negative correlations were found with platelet count and AST, and a weak negative correlation was

noted for CK-MB.

Ankara Med J, 2025;(3):343-356 // @ 10.5505/am;j.2025.36528
349



ANKARA
MEDICAL

Table 3. Relationship Between Emergency Department Outcomes and Clinical, Incident, and Laboratory Variables

Clinical Outcome
Ward Admission | ICU Discharged Total Statistical
Admission Analysis
ECG Findings n (%) n (%) n (%)
Non-NSR 0(0.0) 13 (100) 0 (0.0) 13 (100) X2=112.692
NSR 10 (7.8) 3(2.3) 116 (89.9) 129 (100) p<0.001*
Incident
Outdoor 2 (16.7) 8 (66.7) 2(16.7) 12 (100) X2=52.765
Indoor 8 (6.6) 5(4.1) 109 (89.3) 122 (100) p<0.001*
Workplace 0(0.0) 3(37.5) 5(62.5) 8 (100)
Source of Electricity
Home Wiring 6 (60.0) 4 (25.0) 36 (31.0) 46 (32.4) X2=38.759
Power Line 2 (20.0) 4 (25.0) 7 (6.0) 13 (9.2) p<0.001*
Appliance 2 (20.0) 3 (18.8) 73 (62.9) 78 (54.9)
Industrial 0 (0.0) 5(31.3) 0 (0.0) 5(3.5)
Type of Current
AC 10 (100) 10 (62.5) 116 (100) 136 (95.8) X2=28.542
DC 0(0.0) 6 (37.5) 0(0.0) 6 (4.2) p<0.001*
Contact Site
Foot 0 (0.0) 7 (43.8) 5 (4.3) 12(8.5) x2=35.832
Head 0(0.0) 1(6.3) 1(0.9) 2 (1.4) p<0.001*
Hand 9 (90.0) 5(31.3) 109 (94.0) 123 (86.6)
Arm 1(10.0) 3(18.8) 1(0.9) 5(3.5)
Entry Point
Right Foot 0(0.0) 5(31.3) 2(14) 7 (4.9) X?=37.953
Right Hand 6 (60.0) 6 (37.5) 31 (26.7) 43 (30.3) p<0.001*
Heat 0 (0.0) 1(6.3) 1(0.9) 2 (1.4)
Left Foot 0(0.0) 2(12.5) 4(3.4) 6(4.2)
Left Hand 3 (30.0) 0 (0.0) 20(17.2) 23 (16.2)
Absent 1(10.0) 2 (12.5) 58 (50.0) 61 (43.0)
Exit Point
Right Foot 1(10.0) 4 (25.0) 0 (0.0) 5(3.5) X2=37.167
Left Foot 0 (0.0) 2 (12.5) 0 (0.0) 2(1.4) p<0.001*
Absent 8 (80.0) 9 (56.3) 115 (99.1) 132 (93.0)
Right Hand 0(0.0) 0 (0.0) 1(0.9) 1(0.7)
Left Hand 1(10.0) 1(6.3) 0 (0.0) 2(1.4)
Fall from Height
No 8(5.9) 11 (8.1) 116 (85.9) 135 (100) X?=34.512
Yes 2 (28.6) 5(71.4) 0 (0.0) 7 (100) p<0.001*
Consciousness
Unconscious 0(0.0) 11 (91.7) 1(8.3) 12 (100) x2=51.913
Alert 8(7.0) 4 (3.5) 103 (89.6) 115 (100) p<0.001*
Brief Loss 2 (13.3) 1(6.7) 12 (80.0) 15 (100)
Burn Percentage
<1% 9 (7.0) 5(3.9) 114 (89.1) 128 (100) X?=44.858
21% 1(7.1) 11 (78.6) 2 (14.3) 14 (100) p<0.001*
Burn Degree
1 10 (7.8) 4(3.1) 115 (89.1) 129 (100) X2=58.751
2 0 (0.0) 6 (85.7) 1(14.3) 7 (100) p<0.001*
3 0(0.0) 6 (100) 0 (0.0) 6 (100)

*Chi-square test p<a=0.05 indicates statistical significance.
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Table 4 presents the results of linear regression analysis to identify factors affecting hospital stay. The model
explained 50.3% of the variance in hospital stay (R*=0.503) and was statistically significant (F=11.116,
p<0.001). Hemoglobin and lactate levels were found to significantly affect hospital stay. Each 1 g/dL increase
in hemoglobin extended hospital stay by 1.753 days, while each 1 mmol/L increase in lactate prolonged stay
by 1.057 days. As a result of the analysis, the presence of findings on chest radiography, serum lactate level,
and the electrical current source being an electrical appliance was found to have a statistically significant
impact on poor clinical outcomes. Patients with positive chest X-ray findings had a 15.013-fold higher
likelihood of experiencing a poor clinical outcome (hospital ward or ICU admission) compared to those with
negative findings (p < 0.001). Each 1 mmol/L increase in lactate level was associated with a 5.698-fold rise in
the risk of a poor outcome (p < 0.001). In contrast, when the source of electrical injury was an electrical
appliance, it was found to have a protective effect, reducing the risk of poor clinical outcome by 79% (0dds

Ratio: 0.210, p = 0.043).

Table 4. Linear Regression Model Predicting Hospital Stay Duration in Patients Exposed to Electrical Injury

Variables B Coefficient Se T Test P-value Confidence Interval
Constant -21.351 6.720 -3.177 0.004* (-35.286)-

Lactate 1.057 0.395 2.676 0.014* 0,238-1.876
Hemoglobin 1.753 0.483 3.626 0.001* 0.750-2.755

Model Significance F=11.116, p<0.001, R2=50.3. The regression equation is: Hospital stay = -21.351 + 1.057 x Lactate +
1.753 x Hemoglobin. Results of the multivariable logistic regression analysis predicting adverse clinical outcomes are
presented in Table 5. The model was statistically significant (x?=79.591, p<0.001) with Nagelkerke R? = 0.699. Model fit
was verified by the Hosmer-Lemeshow test (x*=10.270, p=0.247).

Table 5. Logistic Regression Model Predicting Adverse Clinical Outcomes

Variables B Coefficient SE 0Odds Ratio P-value Confidence
Chest X-ray 2.709 0.777 15.013 <0.001* 3.277-68.778
Lactate 1.740 0.542 5.698 <0.001* 1.971-16.473
Consciousness Status 0.668
Alert -0.708 5.443 0.493 0.897 0.0-21181.74
Unconscious / Brief | 0.400 5.530 1.492 0.942 0.0-75925.63
Source of Electricity 0.248
Power Line -0.879 2.870 0.415 0.759 0.0-115.05
Appliance -1.560 0.772 0.210 0.043* 0.046-0.954
Industrial 19.446 15235.11 278868614.2 0.999 -
Incident Location 0.698
Indoor -0.245 2.851 0.783 0.932 0.003-209.01
Workplace -1.661 3.026 0.190 0.583 0.001-71.53
Constant -4.456 6.043 0.012 0.461

Model significance: x* = 79.591, p < 0.001, Nagelkerke R? = 69.9, Hosmer-Lemeshow Goodness of Fit: x* = 10.270, p = 0.247
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Discussion

In this study, we retrospectively evaluated the demographic, clinical, and laboratory characteristics of 142
patients who presented to the emergency department (ED) due to electrical injury, and analyzed factors
predicting poor clinical outcomes. Our findings demonstrate that electrical injuries are particularly common
among children and young adults, with household electrical appliances being the primary etiological source.
These demographic and etiological patterns are largely consistent with previous studies by Aghakhani et al.
and Basaran et al.171% Furthermore, the presence of non-sinus rhythm on electrocardiogram (ECG), elevated
lactate and hemoglobin levels as predictors of prolonged hospital stay, and a lower risk of adverse outcomes in

cases involving exposure to current from ‘electrical appliances’ emerged as critical findings.

In our study, 65.5% of the patients were male, and 85.9% of incidents occurred in domestic settings. These
findings align with literature suggesting that male individuals are more prone to electrical injuries and that
domestic accidents, despite being typically low voltage, may have potentially serious consequences.!8 Galet et
al. emphasized that over 90% of high-voltage injuries occur in men,> while Stockly and colleagues also reported
male predominance in electrical shock cases.¢ Additionally, 95.8% of our cases involved alternating current
(AC) exposure, a known contributor to fatal arrhythmias such as ventricular fibrillation, as noted by Jensen et

al.10

One of the most striking findings in terms of clinical outcomes was the strong association between ECG findings
and disease progression. All patients with non-sinus rhythm (100%) were admitted to the ICU, highlighting the
prognostic value of ECG during the initial ED evaluation. Similarly, impaired consciousness at the time of
presentation was significantly associated with poor outcomes. However, our findings differ from those of
Pilecky et al., who, in a cohort of 480 patients, reported no significant association between ECG changes and
mortality.20 This discrepancy may stem from differences in study populations, the proportion of high-voltage
injuries, or variations in patient management protocols. Notably, Pilecky et al. also reported that impaired
consciousness was not a significant predictor of arrhythmia development, 20 whereas, in our study, impaired
consciousness was found to be a strong indicator of poor clinical outcomes. This suggests that the

consciousness level may reflect overall systemic impact and prognosis, independent of arrhythmia occurrence.

The presence of concomitant traumatic factors, such as falls from height, significantly worsened the clinical
course, with 71.4% of these patients requiring ICU admission. Similarly, burn involvement of more than 1%
TBSA and the presence of second- or third-degree burns were among the primary determinants of
hospitalization. These results are supported by Gokdemir et al., who reported that high-voltage injuries are

more likely to be accompanied by traumatic sequelae such as falls from height.21
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In our study, the prognostic value of laboratory markers was evaluated via ROC analyses. Serum creatine kinase
(CK), CK-MB, and lactate levels demonstrated high diagnostic performance. A CK threshold of >174.00 U/L
provided a sensitivity of 92.3% and specificity of 77.6%; for CK-MB >27.50 U/L, sensitivity and specificity were
92.3% and 80.2%, respectively. Lactate was also a strong discriminator, with a >1.75 mmol/L cut-off yielding
76.9% sensitivity and 72.4% specificity. These results support previous findings regarding the importance of
lactic acidosis as an early marker of cellular hypoperfusion.! Ahmed et al. reported that CK elevation was more
common in high-voltage injuries compared to low-voltage injuries,!3 and Kopp et al. found significant

associations between elevated CK/lactate levels and limb amputation or mortality.22

Linear regression analysis revealed that both lactate and hemoglobin levels had a significant effect on hospital
stay duration. This underscores the critical importance of these two parameters for both prognostic
assessment and ongoing clinical monitoring in electrical injury cases. While the association between elevated
lactate and hospital admission is supported by Durdu et al. 23 there is limited literature addressing the impact
of hemoglobin levels on the length of hospitalization. This indicates a need for further research into the

prognostic significance of hemoglobin in electrical injuries.

Multivariable logistic regression analysis showed that abnormal chest X-ray findings and elevated lactate levels
were independent predictors of poor clinical outcomes.?* Patients with positive chest X-ray findings had a
15.013-fold higher likelihood of poor outcome (p<0.001), and each 1 mmol/L increase in lactate was associated
with a 5.698-fold increased risk (p<0.001). Conversely, exposure to household electrical appliances appeared
to have a protective effect, reducing the risk of poor outcomes by 79% (0dds Ratio = 0.210, p=0.043). This is

likely due to the lower voltage of most household devices, resulting in less severe injuries.

In summary, this study highlights several critical indicators for predicting adverse clinical outcomes in patients
presenting to the emergency department following electrical injury. Easily obtainable biomarkers such as ECG
rhythm abnormalities, elevated serum lactate, CK, and CK-MB levels are invaluable tools for early risk
stratification. Clinical factors, including falls from height, altered consciousness, contact sites, and burn
severity, also carry significant prognostic value. These findings equip emergency physicians with the ability to
rapidly identify life-threatening cases and initiate timely, aggressive interventions. Our results strongly
emphasize the necessity of a multidisciplinary, patient-specific risk assessment approach in managing
electrical injury cases. Future prospective multicenter studies are warranted to further elucidate the long-term

prognostic implications of these markers.

The retrospective nature of this study and its single-center design pose several important limitations.
Retrospective data collection may lead to potential data omissions and recording bias. Moreover, being

conducted at a single institution restricts the generalizability of the findings to broader populations and
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different healthcare settings. The relatively small sample size also limited the statistical power and may have
hindered the full evaluation of some variables in the analysis. In light of these limitations, there is a pressing
need for prospective, multicenter studies to validate these findings in larger and more diverse patient

populations.

This study identified significant clinical and laboratory predictors of adverse outcomes in patients presenting
to the emergency department following electrical injury. Abnormal electrocardiographic (ECG) findings at
presentation, along with elevated serum lactate, creatine kinase (CK), and CK-MB levels, were noteworthy
prognostic indicators. Additionally, clinical factors such as the nature of the incident, anatomical site of contact,
burn percentage, and burn severity were found to be essential in guiding the treatment process. A
multidisciplinary assessment and early risk stratification in the emergency department play a crucial role in
reducing morbidity and mortality in such cases. In addition, strengthening preventive efforts and public

awareness through primary care settings may help reduce the occurrence and severity of such injuries.

Ethical Considerations: This study was approved by the Clinical Research Ethics Committee of the University
of Health Sciences Van Training and Research Hospital (Approval Date: May 9, 2025; Decision No:
60VAEK/2025.04.11).
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Abstract

Objectives: Planetary health, ecohealth, and environmental health have emerged as key research domains that
adopt an interdisciplinary approach to global health challenges by addressing the direct and indirect impacts
of environmental change on human health. The study aims to evaluate how these concepts have evolved in the
academic literature between 2004 and 2024, the main thematic focuses, and the geographical distribution of
scientific output.

Materials and Methods: Data were obtained from the Web of Science Core Collection database, and
Bibliometrix (R package) and Biblioshiny interface were used in the analysis. The 9347 publications were
evaluated. Conceptual clusters and thematic transitions over time were also included in the analysis.

Results: The analysis showed that there has been a significant increase in publications in the literature,
especially after 2015. Five main conceptual areas were identified in the thematic analysis: (1) climate change
and heat stress, (2) ecosystem health and biodiversity, (3) sustainability and resilience, (4) health systems and
risk assessment, (5) zoonotic diseases and public health policies.

Conclusion: The planetary health literature is gaining momentum as a critical field in terms of global health.
Our findings suggest significant implications for global health policy design, particularly for strengthening
planetary health governance in underrepresented regions.

Keywords: Environmental health, global health, bibliometrics, sustainability, one health.

Ankara Med J, 2025;(3):357-367 // @ 10.5505/am;j.2025.78026
357



ANKARA
MEDICAL

Introduction

Planetary health offers a public health-driven and interdisciplinary framework to understand and address
environmental changes—such as climate change, biodiversity loss, and ecosystem degradation—affecting
human health. Closely linked with the One Health and EcoHealth approaches, planetary health highlights the
interconnectedness of human, animal, and environmental systems, emphasizing the need for integrated and
sustainable public health policies. Since the adoption of the Paris Climate Agreement and the publication of the
2015 Lancet report on planetary health, interest in this field has grown significantly. The COVID-19 pandemic
has further accelerated global recognition of the urgent need to incorporate planetary health principles into
health systems and policy-making. Despite this momentum, few studies have systematically mapped the
evolution of this interdisciplinary field. This bibliometric analysis aims to fill this gap by examining thematic
trends, conceptual transitions, and structural dynamics in planetary health, eco-health, and environmental

health research over the past two decades. 1-5

Materials and Methods

This bibliometric study aimed to analyze the structure and evolution of scientific literature related to planetary
health, ecohealth, and environmental health. Data were retrieved from the Web of Science Core Collection
(WoS-CC) database, covering the years 2004-2024. The search was conducted on May 2, 2025, using the

"mon

eco-health,

"o

ecohealth,” "ecosystem health,

"o

environmental health,

"

following keywords: "planetary health,
and "health and environment,” limited to title and abstract fields. Only articles and reviews published in English
were included. Conference papers, editorials, letters, book chapters, and non-health-related technical

publications were excluded, resulting in a final dataset of 9347 records.

Bibliometric analyses were performed using the Bibliometrix R package and its web-based interface
Biblioshiny, which provides robust tools for evaluating scientific output and mapping thematic trends. Key
indicators included: annual publication trends, top productive countries and institutions, most cited articles,

keyword co-occurrence networks, author collaboration patterns, and thematic evolution. 67

Journal co-citation analysis and author co-citation networks were used to explore disciplinary structures and
academic interactions. Conceptual clusters and thematic transitions were visualized through keyword co-

occurrence and bibliographic coupling. ©

This structured approach enabled us to capture both the quantitative growth and the evolving conceptual

landscape of planetary health research across disciplines and geographic regions. 67
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Results

Annual Increase in Publications and Growth Trends

Between 2004 and 2024, the number of publications related to planetary health, ecohealth, and environmental
health increased significantly. Academic interest accelerated particularly after 2015, following the Paris
Climate Agreement and the Lancet Commission report. The COVID-19 pandemic period further reinforced the

global relevance of the field, with an observable surge in publications post-2020 (Figure 1).
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Figure 1. Temporal Evolution of Trending Terms in Planetary and Environmental Health Literature (2000-

2024). Horizontal bars represent interquartile ranges, and dot sizes reflect term frequency.
Keyword Co-occurrence Map and Thematic Clusters

Keyword co-occurrence analysis revealed five major thematic clusters in the literature:

1. Climate change and health impacts

2. Ecosystem health and biodiversity

3. Health systems, sustainability, and resilience

4. Zoonotic diseases and One Health-related Public Health policies

5. Environmental justice and governance
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This clustering highlights the interdisciplinary structure of planetary health, integrating public health,
ecological science, and social dimensions. In the co-occurrence map, climate change and health impacts,
together with ecosystem health and biodiversity, appeared as the most central and interconnected clusters,
while environmental justice and governance emerged as a relatively smaller yet growing theme. This
distribution illustrates both the maturity of certain research areas and the evolving nature of others within

planetary health scholarship. (Figure 2).
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Figure 2. Keyword Co-occurrence Map of Planetary and Environmental Health Literature

Country and Institutional Publishing Performance

The top five contributing countries in terms of publication volume were: the USA, UK, China, Canada, and
Germany. Institutions such as Harvard University, the University of Washington, and the London School of
Hygiene & Tropical Medicine emerged as leading contributors. While China showed rapid output growth, its

international collaboration networks were relatively limited compared to those of the USA and UK.
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Influential Authors and Publications

The most highly cited contributors included Costanza et al. (1997) for their foundational work on ecosystem
services, Rapport et al. (1998) on ecosystem health, and Whitmee et al. (2015) for the landmark Lancet
Commission report on planetary health. These works collectively shaped the conceptual and policy framework
of the field. >8° The Sankey diagram further illustrates the temporal flow of concepts in the literature, showing
how earlier streams of ecohealth and ecosystem health progressively converged into planetary health after
2015. Italso highlights the increasing integration of climate change and health-related themes into this broader

framework, reflecting the field’s conceptual consolidation over time (Figure 3).
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Figure 3. Sankey Diagram of Influential Authors, Cited Publications, and Keywords
Conceptual Transitions and Thematic Evolution

The literature has shown a clear conceptual evolution from earlier frameworks of ecohealth and ecosystem
health towards a more comprehensive planetary health paradigm. This transition reflects a growing emphasis
on integrated governance models that span sectors such as public health, environment, and socio-political
structures. The strategic thematic map provides further insight into this transition, positioning climate change
and health system resilience as motor themes at the core of the field, while environmental justice emerges as
an evolving but less central area. This distribution illustrates both the maturity of long-established themes and

the ongoing development of newer, interdisciplinary domains within planetary health (Figure 4).
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Figure 4. Strategic Thematic Map of Planetary and Environmental Health Research
Data Quality and Limitations

The suitability of Web of Science data for bibliometric analysis is generally adequate; however, there are
significant deficiencies in some areas. For example, the 'Science Category' (WC) field was left blank in 100% of
the publications. This shows that the current systems are insufficient for the classification of interdisciplinary
studies. Furthermore, the 20% missing keywords may have led to the exclusion of some themes in the co-
occurrence analysis. This limitation should be carefully considered, particularly regarding the

comprehensiveness of content analysis.

Discussion

This study provides a systematic bibliometric overview of the thematic and geographic evolution of planetary
health, ecohealth, and environmental health literature over the past two decades. Our analysis demonstrates a
significant growth in academic production, particularly following the Paris Climate Agreement and the 2015
Lancet Commission report. The surge in publications post-2020, during the COVID-19 pandemic, reflects a
heightened global awareness of the need to integrate planetary health principles into health systems and

policies. 1-410

Keyword co-occurrence analysis revealed five key thematic clusters: climate change and health impacts,
ecosystem health and biodiversity, health system resilience and sustainability, zoonotic diseases and One
Health-based public health policies, and environmental justice and governance. These clusters underscore the
interdisciplinary and multi-sectoral nature of planetary health, bridging public health, environmental sciences,

and socio-political dimensions.
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Our findings also highlight a clear conceptual transition from earlier ecohealth and ecosystem health
frameworks towards a more comprehensive planetary health paradigm. This evolution reflects the growing
need for integrated governance approaches that address not only biomedical issues but also environmental,

social, and structural determinants of health. 2611

Although our dataset did not allow a systematic quantitative classification of theoretical versus empirical
articles, prior bibliometric and scoping reviews have reported similar findings. Several reviews in the field have
noted that the majority of planetary health publications tend to be conceptual in nature, with relatively few
empirical studies providing original data. This convergence across independent analyses supports our
observation that empirical evidence in planetary health research remains limited and underscores the need for
more data-driven studies to inform policy and practice. The absence of standardized indicators linking
environmental risks with health outcomes presents a barrier to evidence-based policy-making and the

operationalization of planetary health concepts at the system level. 11.13

Geographic disparities in knowledge production also remain evident. While countries such as the USA, UK,
Canada, Germany, and Australia lead in both volume and influence, low- and middle-income countries (LMICs)
are significantly underrepresented. Although emerging economies such as China and India have increased their
output, their international collaboration networks remain limited. This imbalance affects the inclusivity and
global relevance of planetary health policies, particularly when the most severe health impacts of climate

change and environmental degradation disproportionately affect the Global South. 13-15

Reducing these disparities requires structural efforts, including:

1. Supporting regional research capacity in LMICs through dedicated funding and training

N

Promoting open-access and subsidized publication opportunities for underrepresented regions

w

. Encouraging greater international collaboration and authorship networks

-~

Integrating planetary health principles into health professional education curricula

5. Developing cross-sectoral policies to jointly address climate change, biodiversity loss, and zoonotic disease

risks

Influential works by Costanza, Rapport, and Whitmee continue to shape the theoretical foundations of

planetary health. The Lancet Commission report (2015), in particular, was pivotal in framing planetary health
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as a field that transcends environmental health, encompassing broader issues of equity, governance, and

sustainability. 1.5

In summary, planetary health is evolving as both an interdisciplinary academic field and a transformative
policy framework. For this potential to be realized, future efforts must prioritize generating robust empirical
data, promoting geographic equity in knowledge production, and fostering multi-sectoral, collaborative

governance models to support sustainable global health policies.
Strengths And Limitations

In this study, certain limitations related to the quality of bibliographic data from the Web of Science database
were identified. The absence of “Science Categories” in 100% of the records reflects the challenges in classifying
interdisciplinary fields such as planetary health. Additionally, the use of non-standard or missing keywords in

some articles may have impacted the depth of the co-occurrence analyses.

The study was limited to publications from 2004 to 2024, and the search strategy, which focused on title and
abstract fields, may have excluded conceptually relevant works expressed in different terminology. Moreover,
using only the Web of Science Core Collection (WoS-CC) as a data source may have resulted in the exclusion of
literature indexed to other databases such as Scopus or PubMed. This exclusive reliance on WoS-CC also carries
the risk of underrepresenting publications from low- and middle-income countries (LMICs), where a significant

portion of research is often published in regional or non-indexed journals. 1617

Future research should therefore consider broader database inclusion, multilingual sources, and
complementary indexing systems (e.g., Scopus, PubMed, regional databases) to achieve a more comprehensive

and geographically equitable understanding of the field.

Additionally, missing or non-standardized keywords may have influenced the robustness of the thematic
analysis. In particular, inconsistencies in terminology could have led to incomplete clustering or artificial
fragmentation of conceptually related themes. As a result, certain areas of research might appear
underrepresented, while others may be overemphasized. This limitation emphasizes the importance of
adopting standardized vocabularies (e.g., MeSH terms) and incorporating manual validation steps in future

bibliometric studies to enhance the accuracy, reproducibility, and comparability of thematic analyses. 61617
Policy Implications for Advancing Planetary Health

In line with the findings of this study, several policy actions should be prioritized to strengthen planetary health

research and practice globally: enhancing regional research capacity in LMICs; promoting open-access and
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inclusive publishing opportunities; fostering international collaboration and interdisciplinary networks;
integrating planetary health into health professional education; and supporting cross-sectoral governance to

jointly address climate change, biodiversity loss, and zoonotic disease risks.

In conclusion, this bibliometric analysis reveals that the themes of planetary health, eco-health, and
environmental health have gained prominence in scientific literature with a quantitatively significant
acceleration in the last two decades. The results of the analysis revealed that academic production in this field
accelerated, especially after the signing of the Paris Climate Agreement in 2015 and the planetary health report
published by The Lancet. With the COVID-19 pandemic, it is evident that the weight of these concepts on the

scientific and political agenda has further strengthened.

The thematic clusters revealed in the keyword co-occurrence analysis show that the field of planetary health
is developing along multidimensional axes such as climate change, ecosystem health and biodiversity,
resilience of health systems, community-based interventions, and zoonotic diseases. However, the results of
the analysis revealed that publication production is largely concentrated in high-income countries, while low-
and middle-income countries remain underrepresented in this literature. Moreover, it is noteworthy that most

publications are theoretical or interpretative in nature, while empirical research remains relatively low.

This study makes visible the quantitative growth, conceptual diversity, and interdisciplinary nature of the
planetary health literature, while also revealing structural gaps in methodology and global inequalities in
representation. While the field of planetary health is maturing conceptually, it is important to increase
methodological diversity, to feed it with original empirical data from different geographies, and to build

interdisciplinary collaborations in a more systematic way to move forward.

Moreover, the planetary health approach should be considered not only as an academic framework but also as
an effective governance model in terms of shaping health policies, restructuring education programs, and
ensuring that it is effectively included in community-based practices. Increasing research capacity, especially
in low- and middle-income countries, ensuring geographical equity in knowledge production, and promoting
inclusive participation in multifactorial global policy-making processes will support the sustainability and

equitable development of the field.

Ethical Considerations: This study presented no ethical issues or violations since it utilized publicly accessible

data and previously published literature.
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Abstract

Objectives: Exocrine pancreatic function, assessed via fecal pancreatic elastase (FPE), could contribute to the
pathophysiology of erectile dysfunction (ED); however, supporting evidence is limited. The present study
aimed to prospectively evaluate FPE levels in men and investigate the association between exocrine pancreatic
insufficiency (EPI) and erectile function.

Methods: This prospective observational study was carried out between June and August 2025 at the urology
outpatient clinic of the hospital. Male patients aged between 40 and 65 years presenting with any complaint
were enrolled. Erectile function was assessed using the International Index of Erectile Function-5 (IIEF-5).
Stool samples were analyzed for FPE by ELISA. Demographic, clinical, and laboratory data were collected.
Group comparisons were performed using non-parametric tests, and predictors of erectile function were
assessed with multivariate regression.

Results: A total of 153 patients were included. Median FPE levels demonstrated nominal variation across
erectile function groups (p=0.048, Kruskal-Wallis), yet no statistically significant post-hoc differences after
Bonferroni correction. Multivariate regression analysis revealed that diabetes mellitus ($=-0.234, p=0.016)
and hypertension (f=-0.167, p=0.040) were independent negative predictors of erectile function, whereas FPE
(B=0.184, p=0.017) was a positive predictor. Other variables, including age, BM], testosterone, and prolactin,
did not significantly contribute.

Conclusions: To our knowledge, this is one of the first studies to explore the link between exocrine pancreatic
function and ED. Findings suggest that preserved pancreatic exocrine function may be beneficial for erectile
health, while diabetes and hypertension remain major negative determinants. Exocrine pancreatic function
deserves further investigation as a potential diagnostic and therapeutic target in the multifactorial
management of ED.

Keywords: Erectile dysfunction, pancreatic elastase, exocrine pancreatic insufficiency, diabetes mellitus,

hypertension

Ankara Med ], 2025;(3):368-379 // 10.5505/amj.2025.78476
368



ANKARA
MEDICAL

Introduction

Erectile dysfunction (ED) is one of the most prevalent male sexual health disorders, with its frequency
increasing significantly with advancing age.! Community-based studies conducted in Turkey have reported that
nearly half of men over 40 years of age experience some degree of ED, with prevalence rising steadily in older
age groups.2 Beyond its impact on sexual health, ED substantially affects psychological well-being,
interpersonal relationships, and overall quality of life. The etiology of ED is multifactorial, with contributions
from vascular, hormonal, neurogenic, and psychogenic factors. Systemic diseases such as diabetes mellitus

(DM), hypertension, obesity, and cardiovascular disease are consistently associated with higher ED risk.34

While the traditional pathophysiological framework of ED has centered on vascular and endocrine
mechanisms, recent studies have broadened this perspective to include the gastrointestinal system. Emerging
evidence highlights the role of the gut-pancreas axis and the gut microbiome in modulating metabolic,
hormonal, and endothelial pathways that may affect erectile function.5¢ In this context, the exocrine pancreas

has gained attention due to its critical role in digestion, nutrient absorption, and metabolic regulation.

Fecal pancreatic elastase (FPE) is a widely used non-invasive biomarker for assessing exocrine pancreatic
function. Reduced FPE levels indicate exocrine pancreatic insufficiency (EPI), which is associated with
malabsorption, malnutrition, and metabolic alterations.” Given that nutritional status and metabolic
disturbances are key determinants of erectile function, investigating FPE in men with ED may provide new

insights into its complex pathophysiology.

Several studies in Turkey have underscored the interplay between metabolic health and ED. Yaman et al.
(2006) reported that men with metabolic syndrome had significantly higher rates of ED compared to healthy
controls.® Similarly, Demir et al. (2008) showed that Turkish men with type 2 diabetes exhibited higher
prevalence and severity of ED, reflecting the strong association between glycemic dysregulation and sexual
dysfunction.® Notably, to date, no study has examined whether exocrine pancreatic function, as measured by
fecal elastase, contributes to ED risk or severity in this population. Although only a limited number of studies
have directly addressed this issue, prior reports on exocrine insufficiency, nutritional status, and gut

microbiota strongly support the plausibility of this link.10.11

This study prospectively evaluates FPE levels in men with sexual dysfunction to investigate the potential link
between EPI and ED. Understanding this relationship may enhance the multifactorial framework of ED and

inform novel diagnostic and therapeutic strategies.
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Materials and Methods

Study Design and Setting

This prospective observational study was carried out between June and August 2025at the Urology Outpatient
Clinic of the Hospital. The study protocol was reviewed and approved by the institutional ethics committee
(protocol number: 2024-TBEK 2025/06-16, date: June 4, 2025), and written informed consent was obtained
from all participants before enrollment. The study was carried out in accordance with the principles of the

Declaration of Helsinki.

Participants

Men aged between 40 and 65 years presenting with any complaint were considered for inclusion. Inclusion
criteria: Patients with self-reported sexual function and willingness to participate. Exclusion criteria: Prior
diagnosis of chronic pancreatitis, pancreatic surgery, malignancy, inflammatory bowel disease, severe hepatic

or renal impairment, or current use of pancreatic enzyme replacement therapy.

Assessment of Erectile Dysfunction

Erectile function was evaluated using the International Index of Erectile Function-5 (IIEF-5) questionnaire,
which has been validated in Turkish populations.1? Participants completed the IIEF-5 either via a face-to-face

interview or by self-administration under supervision.

Measurement of Fecal Pancreatic Elastase

Fresh stool samples were collected from all participants in sterile containers during admission and labeled with
unique study codes. Specimens were immediately stored in a freezer at =20 °C until analysis. After thawing, a
15 mg portion was taken from each stool using a standardized stool preparation system. The pancreatic
elastase levels were measured using an enzyme-linked immunosorbent assay (ELISA) with the IDK Pancreatic
Elastase ELISA Kit (Immundiagnostik AG, Bensheim, Germany). Results were expressed in ug/g stool and
calculated from optical density values against a standard curve. According to established thresholds, fecal
elastase <200 pg/g was considered indicative of exocrine pancreatic insufficiency (EPI), with values <100 ug/g
indicating severe EPIL.13 Diarrheal or urine-diluted stool specimens were excluded because they may yield
falsely low results. Participants were instructed to maintain their usual diet and to avoid initiating any new
medications, probiotics, or supplements during the week prior to stool collection. Although no specific dietary
restrictions were applied, participants were advised to refrain from alcohol intake for 48 hours before

sampling. All samples were collected under these standardized conditions to minimize variability.
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Additional Data Collection

A structured questionnaire was used to obtain demographic and clinical data, including age, body mass index
(BMI), smoking status, comorbidities (diabetes, hypertension, cardiovascular disease), medication history, and

relevant laboratory findings (fasting glucose, hormone levels where available).

Statistical Analyses

Data obtained in the study were analyzed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA) and the Python
programming language. The following Python libraries were used: pandas (data organization and cleaning),
numpy (numerical computations), matplotlib and seaborn (graphical visualizations), scipy (basic statistical

tests), and statsmodels (regression models and advanced statistical analyses).

For continuous variables, the assumption of normality was assessed using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. When normality was not met or the sample size was <30, continuous data were presented
as median (interquartile range: Q1-Q3), and group comparisons were performed using the Kruskal-Wallis H

test. For variables with significant differences, pairwise comparisons with Bonferroni correction were applied.

Categorical variables were expressed as counts and percentages (%). Group differences were evaluated using
the Pearson Chi-square test or Fisher’s exact Chi-square test when expected cell frequencies were low.
Distribution of FPE values across erectile function groups was assessed with the Kruskal-Wallis test, followed

by Bonferroni-adjusted pair-wise comparisons.

The group variable was treated as ordinal, and the linear relationship with FPE was examined using simple
linear regression analysis and trend plots. To evaluate the impact of multiple independent variables on EF
prediction, multiple linear regression analysis was carried out. The model included age, BMI, hypertension, DM,
Benign Prostate Hypertrophy (BPH), Prostate Specific Antigen (PSA), smoking status, total testosterone,
prolactin, fasting blood glucose (FBG), and FPE. Hypertension, DM, and BPH were coded as binary variables (0
= absent, 1 = present). Model significance was assessed using the F-test, while the significance of coefficients
was examined with t-tests. The possibility of multicollinearity was evaluated using tolerance and VIF values. A

p-value <0.05 was considered the threshold for statistical significance in all tests.

Results

In the comparison of demographic and clinical characteristics across erectile function groups, diabetes mellitus
showed a strong association with ED severity, being most prevalent in men with severe dysfunction (62.5%)

and least common in those with normal function (6.9%, p < 0.001) (Table 1).

Ankara Med ], 2025;(3):368-379 // 10.5505/amj.2025.78476
371



ANKARA
MEDICAL

Tablel. Comparison of demographic and clinical characteristics by erectile function

Variable Group 1 Group 2 Group 3 Group 4 Group 5 p-value
Age, median 59.0 (51.5- 56.5 (52.0- 55.5 (50.5- 53.0 (51.0- 52.0 (50.0- | 0.2877
(Q1-Q3) 61.5) 60.0) 60.0) 57.0) 58.0)

Hypertension, | 11 (34.4) 8(26.7) 6(18.8) 3(10.3) 3(10.3) 0.083+

n (%)

Diabetes 20 (62.5) 8(26.7) 9(28.1) 8 (27.6) 2(6.9) <0.0011
Mellitus, n

Alcohol, n (%) | 1(3.1) 2(6.7) 1(3.1) 0 (0.0) 0(0.0) 0.670%
BMI, median | 29.0 (26.2- 28.5 (26.9- 29.2 (27.5- 27.6 (25.3- 284 (26.7- | 0.4721
(Q1-Q3) 30.6) 31.4) 31.4) 30.3) 30.1)

BPH, n(%) 23(71.9) 19 (63.3) 20 (62.5) 19 (65.5) 18 (62.1) 0.924+
Surgical 9 (28.1) 8(26.7) 4(12.5) 6 (20.7) 6(20.7) 0.585t
History, n (%)

Smoking, n 9 (28.1) 9(30.0) 6(18.8) 7 (24.1) 8(27.6) 0.8631
(%)

PSA, median | 1.23(0.54- 0.89(0.70- 0.99(0.49- 0.88(0.69- 1.03(0.70- 0.9081
(Q1-Q3) 2.47) 1.55) 3.68) 2.32) 1.61)

Total 432,50(318.50 | 382.50 406.00 425.00(328.00- | 417.00(379. 0.7151
Testosterone, | 5, 50 (285.00- (312.00- 495.00) 00-450.00)

median (Q1- 495.00) 506.50)

Q3)

Prolactin, 9.93(7.64- 11.00(8.17- 11.30(9.00- 12.00(10.40- 11.00(9.84- | 0.1231
median (Q1- | 4, 14.00) 14.12) 15.30) 12.20)

Q3)

Fasting Blood 125.00 100.50 102.00 100.00 98.00 0.0447
Glucose,

median (Q1- (96.00-182.00) | (96.00-127.00) | (96.00-119.00) | (93.00-115.00) (92.00-

Q3) 109.00)

Values are presented as median (interquartile range: Q1-Q3) or number (percentage), as appropriate. T Pearson Chi-square test; ¢ Fisher’s
exact test; § Kruskal-Wallis H test.? Pair-wise comparisons were performed after the Kruskal-Wallis H test using Bonferroni-adjusted

significance values (1> 2, 3,4, 5).

Fasting blood glucose levels were also significantly higher in men with severe ED compared to those with better
function (p = 0.044). Although hypertension tended to be more frequent in lower erectile function groups, this

difference did not reach statistical significance (p = 0.083). Other variables, including age, BMI, smoking, alcohol
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use, benign prostatic hypertrophy, surgical history, prostate-specific antigen, testosterone, and prolactin, did

not differ significantly between groups.

The median FPE values were 194.5 (139.5-463.0) in Group 1, 216.0 (116.0-401.0) in Group 2, 317.5 (147.0-
503.0) in Group 3, 424.0 (233.0-624.0) in Group 4, and 385.0 (287.0-466.0) in Group 5 (Figure 1). According
to the Kruskal-Wallis H test, FPE values differed significantly across the five groups (p = 0.048). Unadjusted
pairwise tests indicated nominal differences between Group 2 and Group 5 (Z = -2.02, p = 0.044), Group 2 and
Group 4 (Z = -2.49, p = 0.013), and Group 1 and Group 4 (Z = -2.31, p = 0.021). Notably, none of these
differences reached statistical significance following Bonferroni correction (all adjusted p >0.05). Descriptive
results suggested that mean ranks tended to increase from Group 1 (66.03) to Group 4 (92.09), with Group 5
(86.69) also showing relatively higher scores; nevertheless, these trends did not translate into statistically

significant differences.
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Figure 1. Comparison of fecal pancreatic elastase values between erectile function groups
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Simple linear regression analysis demonstrated a modest but statistically significant positive association
between fecal pancreatic elastase levels and erectile function groups (y = 2.51 + 0.0013x, p = 0.0127, R? =

0.040), indicating that higher elastase values were associated with better erectile function (Figure 2).
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Figure 2. Regression analysis showing the effect of fecal pancreatic elastase values on erectile function groups

1-5

The results of the multiple linear regression analysis demonstrated that the model significantly predicted EF
(R?=0.21,F =3.43, p < 0.001). Among the predictors, hypertension (B = -0.586, SE = 0.282, = -.167, t = -2.08,
p=.040,95% CI [-1.144,-0.028]) and DM (B=-0.714, SE = 0.294, $ =-.234,t=-2.43,p =.016,95% CI [-1.295,
-0.134]) were identified as significant negative predictors of EF. In contrast, FPE was a significant positive

predictor of EF (B = 0.001, SE = 0.001, # = 0.184, t = 2.41, p = 0.017, 95% CI [0.000, 0.002]) (Table 2).
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Table2.Predictors of erectile function

Variable B SE Beta t p 95% CI
Age -0.024 0.022 -0.110 -1.116 0.266 -0.067 to
0.019
BMI 0.014 0.032 0.035 0.428 0.669 -0.049 to
0.077
Hypertension | -0.586 0.282 -0.167 -2.077 0.040 -1.144 to -
0.028
Diabetes -0.714 0.294 -0.234 -2.434 0.016 -1.295 to -
Mellitus 0.134
Benign 0.369 0.297 0.125 1.242 0.216 -0.218to
Prostate 0.956
PSA -0.189 0.251 -0.059 -0.752 0.453 -0.686 to
0.308
Smoking -0.017 0.014 -0.096 -1.223 0.223 -0.043 to
0.010
Total 0.000 0.001 -0.023 -0.295 0.768 -0.002 to
Testosterone 0.001
Prolactin 0.002 0.001 0.020 0.984 0.984 -0.004 to
0.004
Fasting Blood | -0.005 0.003 -0.136 -1.459 0.147 -0.011to
Glucose 0.002
Fecal 0.001 0.001 0.184 2.409 0.017 0.000 to
Pancreatic 0.002

Multiple Linear Regression Analysis: R? = 0.21, F = 3.43, p < 0.001. CI = Confidence Interval. Hypertension, Diabetes Mellitus,
and BPH were coded as binary variables (0 = absent, 1 = present).VIF values (1.04-1.70) indicated no evidence of
multicollinearity in the model.

Discussion

This prospective study is, to our knowledge, one of the first to evaluate exocrine pancreatic function via FPE in
men with ED. Our findings showed that although fecal elastase levels varied across erectile function groups,
post-hoc comparisons revealed no statistically significant differences. Notably, regression analyses identified
DM and hypertension as independent negative predictors of erectile function, whereas fecal elastase emerged
as a positive predictor. These results highlight the complex interplay between metabolic comorbidities,
pancreatic exocrine function, and male sexual health. In addition to diabetes and hypertension, other potential
confounding factors such as hyperlipidemia, neurological and psychiatric conditions, medication use (e.g.,
antidepressants, antihypertensives), exercise habits, and nutritional status are also known to affect erectile
function. These factors were not comprehensively assessed in the present study and may partly account for the

observed variability in erectile function outcomes.

Although the role of the pancreas in sexual function has traditionally been overlooked, growing evidence
suggests that digestive enzymes and gut-pancreas interactions may influence metabolic and vascular pathways

relevant to ED.1%16 Fecal elastase is a sensitive biomarker of EPI, with low levels reflecting impaired digestion
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and nutrient absorption.7 Malnutrition and metabolic disturbances, in turn, can exacerbate vascular and
hormonal mechanisms underlying ED. Our results support the hypothesis that preserved exocrine pancreatic

function could contribute to better erectile function, even after adjusting for major comorbidities.

Consistent with prior studies, DM and hypertension were found to be strong independent risk factors for ED in
this cohort. A meta-analysis by Corona et al. reported that diabetic men had nearly a threefold higher risk of
ED compared to healthy controls.!” Similarly, Turkish studies have shown increased ED prevalence among men
with metabolic syndrome and type 2 DM.1819 Vascular endothelial dysfunction, neuropathy, oxidative stress,
and chronic low-grade inflammation are the proposed mechanisms linking these metabolic disorders to ED.
Our findings reaffirm these associations while also suggesting that pancreatic insufficiency may represent an

additional metabolic contributor.

To date, very few studies have examined the direct relationship between fecal elastase and sexual dysfunction.
Our findings, albeit with modest effect sizes, indicate a potential role of pancreatic exocrine function in the
multifactorial etiology of ED. This aligns with emerging evidence that the gut microbiota and digestive enzymes
may affect hormonal balance and endothelial health.20-22 Incorporating fecal elastase assessment in selected
ED patients, particularly those with diabetes or unexplained symptoms, may provide a non-invasive adjunct
tool for risk stratification. Furthermore, studies focusing on pancreatic exocrine insufficiency and nutritional

status in chronic disease10 and diabetes-related sexual dysfunction11 also support this hypothesis.

The clinical implications of this study are twofold. First, routine evaluation of pancreatic exocrine function
could be considered in men with ED who also present with metabolic disorders, malnutrition, or
gastrointestinal symptoms. Second, identifying subclinical EPI in such patients may open avenues for targeted
interventions, including dietary modifications, enzyme replacement therapy, and microbiota-oriented
strategies. Further multicenter studies with larger sample sizes are warranted to validate these findings and to
explore whether treating EPI can improve sexual function outcomes. Notably, the lack of access to FPE testing
in primary healthcare settings limits its integration into routine clinical practice. Broader access at the family
medicine level could facilitate early diagnosis and management, thereby enhancing the translation of such

research into clinical applications.

This study has several limitations. The single-center design and limited sample size reduce generalizability.
The cross-sectional nature precludes causal inference. Fecal elastase, while a reliable marker, may be
influenced by stool consistency and collection variability. Moreover, detailed dietary assessments,
gastrointestinal symptom profiles, and advanced imaging markers of pancreatic function were not addressed.

Future prospective longitudinal studies should include these factors and consider interventional designs.
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Although the Turkish-validated International Index of Erectile Function-5 (IIEF-5) was used to assess ED,
recommending FPE as a diagnostic test for clinical application based on a baseline questionnaire exceeds the
scope of the present study. Therefore, it would be reasonable for future research to evaluate the predictive
value of FPE in ED using objective measures such as Penile Color Doppler Ultrasonography and Night Penile
Tumescence and Rigidity Assessment, in addition to validated ED scales. Furthermore, the mode of
questionnaire administration (face-to-face interview vs. self-administration) may have influenced participants’

responses and scale scores, introducing an additional source of variability.

Overall, this prospective study demonstrated that DM and hypertension were independent negative predictors
of erectile function, while FPE emerged as a positive predictor, suggesting that exocrine pancreatic function
could contribute to the multifactorial etiology of erectile dysfunction and deserves further investigation as a

potential diagnostic and therapeutic target.
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Abstract

Severe acute malnutrition (SAM) is a leading cause of child mortality, particularly in low- and middle-income
regions such as Nusa Tenggara Timur (NTT), Indonesia, where prevalence and poverty rates remain high. SAM
weakens the immune system and increases vulnerability to infections such as pneumonia and sepsis, forming
a vicious cycle between malnutrition and disease. Effective management requires early identification and
integrated treatment strategies addressing both nutritional and infectious components. This case report
presents a severely malnourished infant from a rural area of NTT who developed bronchopneumonia and
sepsis but exhibited unexpected early weight gain following a five-day course of ceftriaxone. The rapid clinical
improvement suggests a possible role of short-term antibiotic therapy not only in controlling infection but also
in enhancing early nutritional recovery. Few cases in the literature have documented such substantial early
weight gain in a severely malnourished infant following antibiotic treatment alone. This observation offers a
novel clinical insight into the potential metabolic benefits of infection control during the acute phase of SAM
and highlights the need for further research into the broader impact of antimicrobial therapy on nutritional
outcomes.

Keywords: Malnutrition, ceftriaxone, child, rural health, case report.
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Introduction

Severely wasted children face a 12-fold higher risk of death compared to their well-nourished peers. Early
detection and appropriate management are essential to improve outcomes.! Given the high burden of infections
among children with severe acute malnutrition (SAM), prompt treatment of bacterial infections with
appropriate antibiotics not only enhances the nutritional response to feeding but also prevents septic
complications and reduces mortality. The World Health Organisation (WHO) recommends a range of antibiotic
options for complicated SAM, including ampicillin/amoxicillin, gentamicin, and third-generation
cephalosporins.? This case report highlights the use of a five-day course of ceftriaxone, selected for its broad-
spectrum coverage, consideration of local resistance patterns, and the severity of the infection. The observed
rapid weight gain suggests a potential role of antibiotics in short-term nutritional recovery, beyond their

function in infection control.
Case Report

A 14-month-old male child from Sukun Island, Sikka Regency, Indonesia, weighing 6 kg, presented with a one-
week history of intermittent fever, cough, and rhinorrhea. Parents reported poor appetite, but denied
dyspnoea, vomiting, or diarrhoea. His weight had plateaued since October 2024. He had a previous episode of
cough and cold at 6 months of age, which resolved without complications, based on parental reports. No known
household contacts were undergoing tuberculosis (TB) treatment, although the paternal grandmother had a
chronic cough. Immunization history was complete up to 9 months only. He was born at term, with a birth
weight of 2720 g, length of 51 cm, and head circumference of 34 cm. Nutritional intake currently consists of
family foods, though in the past few days, the child has only been consuming porridge. On presentation, his
length was 67 cm and weight 6.0 kg, placing him below the 1st percentile for both parameters. The weight-for-
age Z-score was <-3 SD, consistent with severe underweight, while the weight-for-length Z-score was
approximately -3.5 SD, classifying him as having severe acute malnutrition (SAM). The mid-upper arm

circumference was 105 mm, also meeting WHO criteria for SAM.

On admission, he was afebrile, with a temperature of 37.9°C, heart rate of 76 bpm, respiratory rate of 26 breaths
per minute, and an oxygen saturation of 95% on room air. Peripheral perfusion was adequate, with a capillary
refill time of 2 seconds. The abdomen appeared distended (Figure 1). Pulmonary examination revealed

bilateral coarse rhonchi. The data supported the diagnosis of SAM, also known as severe wasting.
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Figure 1. Patient’s clinical manifestation

Laboratory results showed severe anaemia (haemoglobin 2.7g/dL) and leucocytosis (white cell count

46,800/uL). Blood glucose was within normal limits. Peripheral blood smear confirmed microcytic

hypochromic anaemia with leucocytosis. Chest x-ray was suggestive of bronchopneumonia. Serum albumin

was not assessed due to limited laboratory availability.

The patient underwent three days of stabilization therapy, including F-75 followed by F-100, intravenous

fluids, and third-generation cephalosporin antibiotics (ceftriaxone) from Day 1 to Day 5. A transfusion protocol

was initiated (3x60ml packed red blood cell transfusion). During hospitalization, the patient's weight

progressively increased from 6kg to 7kg by the sixth day and further to 7.5kg by Day 9, demonstrating a rapid

improvement in nutritional status following therapy (Table 1 and Figure 2).

Table 1. Anthropometry pre-treatment and post-treatment

(mm)

Parameter Pre-therapy (day Post-therapy WHO classification
0) (day 9)
Weight (kg) 6.0 7.5 Weight-for-age Z-score <-3SD
(Severely underweight)
Length (cm) 67 67 Within normal limits
Weight-for-length Z-score <-3SD Between-1and 0 | <-3SD classified as severe acute
SD malnutrition (SAM)

Abdominal circumference 39 39 )
(cm)
Upper arm circumference 105 110 <155 mm classified as SAM
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Weight-for-age BOYS

Birth to 2 years (z-scores)

Figure 2. Nutritional status (weight/age)

Table 2. Laboratory findings pre-treatment and post-treatment

Parameter Pre-therapy (day 0) Post-therapy (day 9) Normal Value
Haemoglobin 2.7 g/dL 15.3 g/dL 14-16 g/dL
Haematocrit (Hct) 8.5% 44.1% 45-47%
Leucocyte count 46,800/pL 10,000/pL 4,700-11,000/puL
Erythrocyte count 1.57 million/pL 5.69 million/pL 4.33-5.95 million/pL
Thrombocyte count 243,000/uL 631,000/uL 150,000-400,000/uL

Discussion

This patient came from Sukun Island, which lacks healthcare facilities. Wasting, or acute malnutrition, is a
major predictor of child mortality, particularly in severe cases (weight-for-height Z-score <-3 SD or MUAC <115
mm). It reflects a critical loss of body reserves and immune function, increasing susceptibility to infections and
reducing the body's ability to recover. These infections—such as bronchopneumonia—further suppressed
appetite, increased metabolic demands, and led to nutrient loss, perpetuating a cycle of worsening

malnutrition. This vicious cycle highlights the complex interplay between infection and malnutrition.3

A five-day course of ceftriaxone was selected for this patient due to the severity of infection and local resistance
patterns. Ceftriaxone was chosen for its broad-spectrum activity, effectiveness in short treatment courses, and
wide therapeutic index, which enhances both its safety and efficacy. Following ceftriaxone administration, the
patient showed significant clinical improvement, including resolution of bronchopneumonia, reduced
leucocytosis, and an increase in weight from 6.0 kg (<-3 SD) to 7.5 kg (between -2 and -3 SD) within nine days
of treatment. This aligns with research highlighting the importance of antibiotic treatment, particularly
amoxicillin, as a predictor of recovery in SAM. Yadeta SK, et al found that amoxicillin administration

significantly improved recovery rates in eastern Ethiopia, while similar findings were reported by Mamo WN,
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et al Fikrie A, et al reported a mean weight gain rate of 12.7 + 8.9g/kg/day, with an overall recovery incidence

density rate of 3.8 per 100 person-days and a median recovery time of 17 (IQR: 10-24) days.*®

While WHO protocols for complicated SAM typically recommend a combination of ampicillin or amoxicillin
with gentamicin, recent evidence suggests that third-generation cephalosporins may offer comparable
outcomes. A meta-analysis summarized by Williams and Berkley (2016), which included 2,767 children with
varying degrees of malnutrition from sub-Saharan Africa and Turkey, reported that ceftriaxone, gentamicin,
and amoxicillin-gentamicin regimens had the highest bacterial susceptibility rates (>80%) based on blood,
urine, and CSF cultures. In contrast, susceptibility was lower for amoxicillin-clavulanate (30.7%) and
chloramphenicol (73.7%). An observational study in Niger examined 311 children with complicated SAM and
stated that ceftriaxone has shown promising susceptibility data (median 84%, IQR 80-94%) and should be

considered in future clinical trials for complicated SAM. 278

Additionally, a 2012 randomized controlled trial by Zaidi AKM, et al in Pakistan evaluated ceftriaxone versus
penicillin-gentamicin in young infants with signs of severe bacterial infection. The study found no significant
difference in treatment failure rates between the two regimens, indicating that ceftriaxone may be a feasible
alternative in community-based settings. In Indonesia, a 2018 study compared the effectiveness of ampicillin-
gentamicin versus third-generation cephalosporins in 77 paediatric patients with community-acquired
pneumonia and found no significant difference in rehospitalization rates across mild, moderate, and severe
cases.?10 Williams PCM et al, referencing prior research including data from Sudan, conducted a comparative
study on amoxicillin versus ceftriaxone in uncomplicated SAM and found similar outcomes; the ceftriaxone
group showed slightly higher weight gain (55.7% vs. 53.5%, difference 2.2%) and recovery rate (74.6% vs.
70.0%, difference 4.6%) than the amoxicillin group, although these differences were not statistically

significant.2

As this report involves a single patient, the findings are not generalizable. Treatment response may vary
depending on local resistance patterns, infection severity, and nutritional status. Nevertheless, this case is
noteworthy due to the rapid and substantial weight gain observed in a severely malnourished infant following
a short course of ceftriaxone—a finding not commonly reported in similar contexts. This unexpected response
raises questions about the broader metabolic or microbiome-related benefits of ceftriaxone in malnourished
populations, particularly in remote areas with limited resources. Further research is needed to explore how
different antibiotic regimens influence gut microbiota, nutrient absorption, and overall clinical outcomes in

malnourished children.
Ethical Considerations: Informed consent has been obtained from the parents of the patient.
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Abstract

A 28-year-old primigravida presented in the third trimester with a sore throat and cervical swelling. She was
initially treated for an upper respiratory tract infection. At 41 weeks, she delivered vaginally due to
oligohydramnios. Her symptoms progressed during the puerperium, and imaging revealed cervical
lymphadenopathy. Biopsy confirmed diffuse large B-cell lymphoma (non-germinal center phenotype).
Chemotherapy was initiated, and clinical follow-up is ongoing. Immunologic changes during pregnancy may
increase susceptibility to lymphoproliferative disorders, particularly Hodgkin lymphoma. However, the
diagnosis of non-Hodgkin lymphoma (NHL) during pregnancy or the postpartum period is exceedingly rare
and often delayed. Case reports remain valuable in increasing clinical vigilance and improving early detection.
A comprehensive systemic evaluation is warranted in pregnant or postpartum patients presenting with
persistent lymphadenopathy. Lymphoma should be considered in the differential diagnosis of cervical and
submandibular masses during this period. Early recognition and treatment of NHL in pregnancy can
significantly reduce maternal morbidity and mortality.

Keywords: Puerperium, non-Hodgkin lymphoma, pregnancy.
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Introduction

Lymphoma comprises a group of malignant neoplasms originating from lymphocytes and is broadly classified
as Hodgkin lymphoma (HL) or non-Hodgkin lymphoma (NHL). HL is the most frequently encountered type

during pregnancy, although its etiology remains poorly understood. !

NHL is a rare entity in pregnancy and is the third most common neoplasm in the head and neck region. Several
classification systems exist, with the World Health Organization (WHO) system being the most widely used.?2
NHL may present in nodal or extranodal locations, with extranodal involvement seen in approximately 25% of
cases.3 B-cell lymphomas account for 85% of NHLs, with diffuse large B-cell lymphoma (DLBCL) representing

the most prevalent and aggressive subtype. 4

Risk factors for NHL include Epstein-Barr virus infection, HIV/AIDS, organ transplantation, autoimmune
diseases, and chronic inflammation.5 Pregnancy-associated immunemodulation may also contribute to the
pathogenesis or progression of lymphoma. Notably, 90% of NHLs diagnosed in pregnancy are already
advanced-stage at presentation. Treatment typically involves chemotherapy and/or radiotherapy, though

cytotoxic agents pose teratogenic risks, particularly during the first trimester. ¢

Multidisciplinary management involving hematology, oncology, obstetrics, and neonatology is essential for

optimizing maternal and fetal outcomes.
Case Report

A 28-year-old primigravida at 37 weeks and 5 days of gestation presented to the otorhinolaryngology
department with complaints of a sore throat, dysphagia, and right-sided cervical swelling. Clinical evaluation
revealed right cervical lymphadenopathy and tonsillitis, with normal bilateral otoscopic findings. She was
prescribed ampicillin for a presumed upper respiratory tract infection. Despite treatment, symptoms persisted,

and further antibiotics were prescribed over the following three weeks.

At 41 weeks of gestation, she underwent labor induction for oligohydramnios and delivered a healthy female
neonate weighing 3320 grams, with Apgar scores of 9 and 10 at one and five minutes, respectively. Postpartum

vitals were stable, and she was discharged 24 hours later without any ongoing complaints.

The patient re-presented post-discharge with persistent neck swelling. Neck ultrasonography showed a 35x18
mm lymphadenopathy in the right cervical and jugular chains near the submandibular gland, featuring a fatty

hilum, thickened cortex, lobulated borders, and minimal vascularity. Contrast-enhanced diffusion-weighted
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MRI demonstrated a 25x27x45 mm mass with necrotic features, diffusion restriction, and heterogeneous
contrast enhancement extending from the right Rosenmiiller fossa to the piriform sinus. An additional
26x18x32 mm lymph node at level 2A exhibited similar features. Lymphoproliferative malignancies,

particularly lymphoma, were considered.

A Tru-Cut biopsy was performed on the suspicious lymph node three days later. Histopathology confirmed
diffuse large B-cell lymphoma, non-germinal center subtype, with immunohistochemical staining positive for
CD79a, MUM1, PAX8, and c-Myc (5%). Negative markers included CD3, CD20, CD23, BCL2, BCL6,CD10, CD138,
and ALK. The Ki-67 proliferation index was markedly elevated at 95%.

Chemotherapy with R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone) was
initiated under the care of the medical oncology team, with plans for six cycles. Follow-up and treatment are
ongoing. No problems were detected in newborn follow-ups. The patient who started chemotherapy was

advised not to breastfeed the baby.

Written and verbal consent was obtained from the patient for the presented case.

Discussion

The literature on pregnancy-associated NHL is limited to case reports and small series, complicating efforts to
characterize the disease’s course.” NHL during pregnancy is associated with poor obstetric outcomes, likely
due to diagnostic delays caused by physiological immunosuppression and symptom overlap with benign

conditions.

In this case, the initial presentation mimicked an upper respiratory tract infection. Antibiotic therapy delayed
further investigation, and a definitive diagnosis was made on postpartum day 20. A review of five pregnancy-
associated NHL cases between 2010 and 2022 found a diagnostic delay ranging from 15 to 188 days, with a

mean of 30 days. 8

Diagnosis during pregnancy is challenging, particularly in the absence of systemic symptoms. Imaging with
ultrasonography and MRI is preferred due to safety profiles. PET-CT, while highly sensitive, is contraindicated
in pregnancy due to fetal radiation exposure and is generally reserved for the postpartum period. Biopsy
remains the gold standard and is considered safe during pregnancy. The R-CHOP regimen can be administered
during the second and third trimesters but should be avoided in the first trimester due to teratogenicity.
Radiotherapy is typically deferred until postpartum unless surgically required for life-threatening

complications, in which case fetal shielding is critical.
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Among 80 patients with B-cell NHL diagnosed between 1986 and 2019, 57 (71%) had DLBCL, with
chemotherapy initiated in 68% of cases.? Rituximab plays a key role in treatment but carries risks of neonatal

B-cell depletion, rendering its use in pregnancy controversial.

Prognosis has improved with timely diagnosis and appropriate management, with a five-year progression-free
survival rate of approximately 75%. A meta-analysis revealed a 6-month maternal survival rate of 53%, with

treatment administered antepartum or postpartum in 45% of cases each.10

Effective management requires multidisciplinary coordination to ensure both maternal and fetal safety and

optimize therapeutic outcomes.

Pregnancy can obscure and delay the diagnosis and treatment of NHL. Systemic evaluation should be conducted
in pregnant and postpartum women presenting with persistent cervical swelling or constitutional symptoms.
Persistent lymphadenopathy warrants consideration of lymphoma in the differential diagnosis. Early diagnosis
and a multidisciplinary management approach are vital to improving maternal and fetal outcomes and

reducing morbidity and mortality.
Ethical Considerations: Consent was obtained from the patient for the case report.
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