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Dear Esteemed Readers,

We are delighted to present the third edition of 2023, encompassing an array of
articles designed to captivate healthcare professionals, particularly primary care
physicians. Our foremost objective is to furnish an invaluable compass for
healthcare practitioners; hence we have curated nine research articles
spotlighting groundbreaking advancements in critical healthcare domains.

Within the pages of this publication, our research articles traverse diverse
subjects, ranging from the cutting-edge applications of artificial intelligence in
the medical realm to the profound influence of healthcare reforms on overall
well-being, and the implications of specific gene polymorphisms on vitamin D
levels. We trust that these articles, among others, will both intrigue and exhilarate
you.

As the most widely recognized primary care journal in Turkey, we are deeply
honored to persist in our role as an indispensable resource for healthcare
professionals within the region. We sincerely appreciate your ever-growing
interest in our journal and eagerly anticipate the privilege of continuously
delivering the latest research findings and evidence pertinent to primary care.

Anticipate our upcoming edition, which we are confident will be equally
enlightening and thought-provoking.

Prof. Dr. Ahmet Keskin
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Abstract

Objectives: Thyroid disorders are a significant health concern in India and globally, being the second most
common disease. Cognitive impairment associated with thyroid disorders is often neglected by healthcare
providers, necessitating improved awareness and screening to identify neurocognitive changes in affected
individuals. This study aimed to determine the prevalence of cognitive impairment in thyroid disorders and
identify the associated risk factors. This study also predicted the risk of the development of cognitive
impairment using a machine learning algorithm and was conducted in a tertiary hospital in South India.
Materials and Methods: A prospective observational study was conducted among 202 patients with thyroid
disorders over six months. In order to achieve primary and secondary goals, tools such as the M-ACE
questionnaire and XGBoost algorithm were used. Data were collected using a validated form and analyzed using
standard statistical methods.

Results: Among the studied population, 29.21% were cognitively impaired, with an average M-ACE Score of
22.56+ 2.62. Age, duration of illness, BMI, comorbidities, and tobacco chewing were significant contributors
when factors were analyzed for their association with cognitive impairment. A similar number of people with
hypothyroidism and hyperthyroidism had a >75% risk of developing cognitive impairment in the near future.
Conclusion: This study revealed that thyroid disorders have significant effects on the cognitive status of
individuals and were also successful in predicting future risk.

Keywords: Thyroid disorders, cognitive impairment, machine learning, XGBoost
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Introduction

In the Indian population, endocrine disorders are prominent, and thyroid problems comprise a significant
subset of these conditions.}2 Globally, as in India, thyroid disorders are the second most common disease.? The
term "thyroid disorder” refers to a broad category of medical conditions that prevent the thyroid gland from
producing the appropriate amount of hormones. The levels of triiodothyronine (T3), thyroxine (T4), and
thyroid stimulating hormone (TSH) in the blood indicate a spectrum of diseases that present as either hypo or
hyperfunctioning of the thyroid gland.* Thyroid hormone abnormalities may result from conditions affecting
the thyroid gland itself (primary), pituitary conditions (secondary), or conditions affecting the hypothalamus
(tertiary).2

Cognitive impairment is a frequently experienced problem among individuals with thyroid disorders, but it
may be overlooked by healthcare providers if patients do not specifically report any changes in their
neurocognitive functioning.5¢ Various factors, including sociodemographic variables (such as age, sex, marital
status, educational status, and job status), comorbid medical conditions (such as hypertension, cardiovascular
diseases, diabetes mellitus, and chronic kidney disease), behavioral factors such as tobacco chewing, drinking
alcohol, and cigarette smoking, and disease-related factors such as duration of illness and thyroid hormone
levels, contribute to future cognitive functions.> In particular, low thyroid hormone is a common risk factor for
the occurrence of cognitive impairment in aged females.” According to studies determining the prevalence of
cognitive impairmentin thyroid disorders, the prevalence of cognitive impairment in hypothyroid patients was
27.3%.5 In hyperthyroidism, cognitive impairment was noticed as a common issue.? People diagnosed with
hyperthyroidism were having a major decline in their cognitive health compared to euthyroid patients.? In
hospitalized elderly hyperthyroid patients the prevalence of cognitive impairment was 52% with 33%

dementia and 18% confusion.810

Artificial intelligence (AI) is being used more frequently, which will probably alter how clinical evaluations and
training are conducted. To ensure the potential of Al to improve medical care dramatically, doctors can
collaborate in developing this technology for its application in medical care. This process generally entails
gathering data, creating effective methods for using them, showing precise or approximate conclusions, and
self-corrections/adjustments. Al is typically used to analyze machine learning to mimic human cognitive
function. Al technology is used to conduct more accurate analyses and to achieve helpful interpretations.! This

technology was used as a predictive model in this study.

This study aimed to determine the prevalence of cognitive impairment in patients with thyroid disease and
identify the associated risk factors. Extreme gradient boosting (XGBoost) was also used to predict the risk of

cognitive impairment.

Ankara Med J, 2023;(3):256-268 // @ 10.5505/am;j.2023.89990
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Materials and Methods

A prospective study was conducted for six months in a research and training hospital with 202 diagnosed
thyroid patients. The selected participants were of both genders, within the age range of 18 to 85 years. They
displayed diverse clinical profiles, including comorbidities, educational levels, and social behaviors.
Additionally, our sample had individuals from rural and urban areas, ensuring a comprehensive representation

of thyroid patients across various demographic backgrounds.

Further, strict measures were taken to confirm that the selected participants had no prior history of seizure,
epilepsy, stroke, schizophrenia, major depressive disorder, bipolar disorder, obsessive-compulsive disorder
(OCD), brain tumor, head injury, or neurosurgery. Additionally, patients in critical condition, unable to
communicate verbally or previously diagnosed with hearing impairments were excluded from the study.
Notably, the study focused solely on diagnosed and under-treatment thyroid patients, meaning individuals with
subclinical thyroid conditions were not part of our investigation. Therefore, the impact of subclinical conditions
on cognitive health was not assessed in this study. This approach ensured a participant cohort with distinct

clinical characteristics, providing a focused foundation for our study.

The data collection form was designed such that it contained separate sections for demographic details, patient
history, lab values, and Mini Addrenbrooke's Cognitive Examination (M-ACE) scores. Patients' consent to
participate in the study was obtained using an informed consent form in Kannada or English. First, the patient's
demographic details were collected using a case sheet or direct patient interviews. The prevalence of cognitive
impairment in thyroid patients was assessed using the M-ACE Questionnaire, and factors associated with
cognitive impairment were collected, analyzed, and entered into an Excel sheet. Patients without any cognitive
impairment were assessed for the risk of developing cognitive impairment using the XGBoost machine learning
algorithm. XGBoost, which stands for extreme gradient boosting, is a machine learning algorithm. It is an
optimized distributed gradient-boosting library designed to be highly efficient, flexible, and portable. It
provides parallel tree boosting and is the leading machine-learning library for regression, classification, and
ranking problems. It also has additional features for cross-validation and identification of important variables.
The XGBoost model has the best combination of prediction performance and processing time compared to

other algorithms.

The collected data were entered into Microsoft Excel Professional Plus 2016 and analyzed using the
International Business Machine Statistical Presentation System Software (IBM SPSS) Version 25 for Windows.
Categorical data are presented as frequencies and percentages. Quantitative data are represented as the mean

and standard deviation (SD), and associations between categorical variables were assessed using the chi-

Ankara Med J, 2023;(3):256-268 // @ 10.5505/am;j.2023.89990
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square test. Quantitative variables were compared using unpaired t-tests and analysis of variance (ANOVA). A

p-value <0.05 was considered statistically significant.

Results

A total of 202 thyroid patients with an average age of 45.92 years participated in this study, with a
predominance of females (77.23%) (Table 1). In addition, 14.36% of patients admitted to engaging in substance
abuse habits, including 5.94% of smokers, 5.45% of drinkers, and 2.97% of tobacco chewers. When the body
mass index (BMI) was calculated, 50.99% of the population was identified as having a healthy weight, 33.66%
was overweight, 9.90% was obese, and the remaining population was underweight. Comorbidities were
present in 59.90% of the patients; the majority had diabetes (24.75%) and hypertension (22.77%), and the
remainder had other comorbidities. Hypothyroidism (80.69%) was the major thyroid disorder among the
participants, followed by hyperthyroidism (12.38%), and the rest were diagnosed with other thyroid
conditions (6.93%). When the duration of illness was considered, 66.34% of the patients had thyroid disorders
for <5 years (Table 2).

Table 1. Sociodemographic data of thyroid patients

Variables Category n %
18-28 34 16.83
29-38 31 15.35
39-48 49 24.26
Age 49-58 42 20.79
59-68 33 16.34
69-78 8 3.96
79-88 5 2.48
Sex Female 156 77.23
Male 46 22.77
. . Rural 91 45.05
Residential area Urban 111 5495
<8 64 31.68
Educational status 9-12 89 4406
>12 49 24.26
Employed 89 44.06
Job-status Unemployed 107 52.97
Retired 6 2.97

Ankara Med J, 2023;(3):256-268 // @ 10.5505/am;j.2023.89990
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Table 2. Social behavior and clinical characteristics thyroid patients

Variables Category n %
Smoking 12 5.94
. . Alcohol 11 5.45
Social Habits Tobacco Chewing 6 2.97
Nil 173 85.64
Underweight 11 5.45
BMI Healthy weight 103 50.99
Overweight 68 33.66
Obese 20 9.90
A Yes 121 59.90
Comorbidities No 81 4010
Hypothyroidism 163 80.69
Thyroid disorders Hyperthyroidism 25 12.38
Other thyroid conditions 14 6.93
<5 134 66.34
. . 6-10 52 25.74
Duration of illness 11-15 13 6.44
>15 3 1.48

Prevalence of cognitive impairment

In this study, the prevalence of cognitive impairment in patients with thyroid disorders was 29.21%. The

severity of cognitive impairment was also tested according to the M ACE scores gained by the cognitively

impaired patients, where 89.83% had mild cognitive impairment (MCI) and 10.17% had dementia. Of the 59

cognitively impaired patients, 72.88% had hypothyroidism, 15.25% had hyperthyroidism, and the rest had

other thyroid conditions (Table 3).

Risk factors associated with cognitive impairment in thyroid patients

The chi-square test assessed many sociodemographic, social-behavioral, and clinical characteristics for their

association with cognitive impairment. Among these factors, age (p<0.010), duration of illness (p=0.030), BMI

(p=0.040), tobacco chewing (p=0.040), and comorbidities (p=0.002) were significantly associated with

cognitive impairment in patients with thyroid disorder (Table 4).

Table 3. Prevalence of cognitive Impairment

Variables Category n (%)

Cognitive Impairment Present 59 29.21

Absent 143 70.79
Severity of Cognitive Mild 53 89.83
impairment Dementia 6 10.17
Cognitive impairment in Hypothyr01c.11§m 43 7288
thyroid disorders Hyperthym%dlsm . 9 1525

Other thyroid conditions 7 11.86

Ankara Med J, 2023;(3):256-268 // @ 10.5505/am;j.2023.89990
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Table 4. Risk factors associated with cognitive impairment in thyroid patients

Cognitive Impairment Normal
Variables No. of Cases (%) No. of Cases (%) Chi-Square Test,
n % n % p-value
Age
18-28 4 6.78 30 20.98
29-38 10 16.95 21 14.69
39-48 13 22.03 36 25.17
49-58 10 16.95 32 22.38 p<0.010
59-68 14 23.73 19 13.29
69-78 5 8.47 3 2.10
79-88 3 5.08 2 1.40
Gender
Male 15 25.42 31 21.68
Female 44 74.58 112 78.32 p=0.564
Education
<8 19 32.20 45 31.47
9-12 25 42.37 64 44.76 p=0.948
>12 15 25.42 34 23.78
Residential area
Rural 29 49.15 62 43.36
Urban 30 50.85 81 56.64 p=0452
Employment Status
Employed 24 40.68 65 45.45
Unemployed 33 55.93 74 51.75 p=0.817
Retired 2 3.39 4 2.80
Body Mass Index
Underweight 6 10.17 5 3.50
Healthy weight 22 37.29 81 56.64 p=0.040
Overweight 24 40.68 44 30.77 )
Obese 7 11.86 13 9.09
Social Habits
Tobacco Chewing Yes 4 6.78 2 1.40 p=0.040
No 55 93.22 141 98.60
Smoking Yes 3 5.08 9 6.29 p=0.740
No 56 94.92 134 93.71
Alcohol Yes 2 3.39 9 6.29 p=0.410
No 57 96.61 134 93.71
Comorbidities
Present 45 76.27 76 53.15
Absent 14 23.73 67 46.85 p=0.002
Duration of illness
0-5 32 54.24 102 71.33
6-10 20 33.90 32 22.38 p=0.030
11-15 7 11.86 6 4.20
> 15 0 0.00 3 2.10

(Significant values are shown in bold)

Ankara Med J, 2023;(3):256-268 // @ 10.5505/am;j.2023.89990
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Due to differences in the reference values of the thyroid function test, patients were segregated into age groups

<60 years and >60 years to determine the relationship between thyroid hormones and cognitive impairment.

When normal vs. below normal and normal vs. above normal levels of T3, T4, and TSH were compared

individually, hypothyroidism was significantly associated with T3 (below normal), T4 (below and above

normal), TSH (above normal), in patients with cognitive impairment aged <60 years, whereas T3 (below

normal), T4 (below normal), and TSH (above normal) showed a significant association with cognitive

impairment in patients aged >60 years (p <0.001). Meanwhile, in hyperthyroidism, when comparison of normal

vs. below normal and normal vs. above normal levels of T3, T4, and TSH were done individually, a significant

association was found between T3 (above normal), T4 (above normal), TSH (below normal), in patients with

cognitive impairment aged <60 years (p <0.001) (Table 5).

Table 5. Thyroid function test

Hypothyroidism
. T3 (in ng/dL T4 (in mL TSH (in pIU/dL
Age (in years) MEaan (gS/D) ) M(eart1 %S/D) ) Mfeanu(SD/) )
Normal 0.98 (0.24) 6.94 (2.12) 2.88 (0.91)
Below 0.29 (0.22) 1.42 (1.7) 0.05
Unpaired t-test, p-value <0.001* <0.001* -
< 60 years
Normal 0.98 (0.24) 6.94 (2.12) 2.88 (0.91)
Above 2.54 13.91(1.3) 17.56 (11.24)
Unpaired t-test, p-value - <0.001* <0.001*
Normal 0.92 (0.35) 7.29 (2.29) 4.82 (5.64)
Below 0.2 (0.05) 2.54 (1.06) -
> 60 years Unpaired t-test, p-value <0.001* <0.001* -
Normal 0.92 (0.35) 7.29 (2.29) 4.82 (5.64)
Above 1.96 11.15 18.8(5.35)
Unpaired t-test, p-value - - <0.001*
Hyperthyroidism
. T3 (in ng/dL T4 (in mL TSH (in pIU/dL
Age (in years) MEaan (gS/D) : M(eartl a((;S/D) : Mganu(SD/) :
Normal 1.14 (0.28) 9.62 (0.55) 1.52 (0.91)
Below - - 0.09(0.13)
< 60 years Unpaired t-test, p-value - - <0.001*
Normal 1.14 (0.28) 9.62 (0.55) 1.52 (0.91)
Above 4.18 (1.29) 19.7 (9.67) -
Unpaired t-test, p-value <0.001* <0.001* -
Normal 1.84 - 2.25
Below 0.11 1.03 0.19 (1.13)
> 60 years p-value - - -
Normal 1.84 - 2.25
Above 7.25 15.6 (11.84) -
p-value - - -

Ankara Med J, 2023;(3):256-268 // @ 10.5505/am;j.2023.89990

262



ANKARA
MEDICAL

Risk prediction of cognitive impairment in thyroid patients with normal cognition

Cognitive impairment risk in thyroid patients with normal cognition during the study was predicted using the
XGBoost machine learning algorithm (accuracy = 96.40%). Among 143 thyroid patients with normal cognition
(M-ACE score > 25), 66 (46.15%) had a <25% risk of cognitive impairment, 15(10.49%) had a 26-50% risk, 34
(23.78%) had a 51-75% risk, and 27 (18.88%) had more than a 75% risk of developing cognitive impairment
in the near future (Table 6). Table 6 also depicts the risk prediction of cognitive impairment in each thyroid
disorder, where patients with hyperthyroidism (18.75%) and hypothyroidism (18.33%) showed almost
similar results in more than 75% risk of developing cognitive impairment when compared to other thyroid

conditions.

Discussion

The main focus of this study was to assess the relationship between thyroid disorders and cognitive
impairment and to predict the future risk of cognitive impairment in thyroid patients. All participants were
previously diagnosed with a thyroid condition and were 18 to 85 years old. Their compliance with inclusion
and exclusion criteria was also verified. The overall prevalence of cognitive impairment in patients with thyroid
disorders was approximately one-fourth (29.21%) of the total participants. Among those with cognitive
impairments, nine out of ten (89.83%) exhibited mild cognitive impairment (with M-ACE scores ranging from
19-25), while the rest (10.17%) had dementia (with M-ACE scores of <18). Slightly over a quarter of the
hypothyroid patients (26.38%) demonstrated cognitive difficulties, aligning with the findings of the study
conducted by Mulat B et al.,, showing a prevalence of 27.3%.> Conversely, approximately one-third (36.00%) of

hyperthyroid patients demonstrated cognitive impairment.

After considering sociodemographic data, social behavior, and clinical factors associated with cognitive
impairment, increased age, increased duration of illness, abnormal BMI, tobacco chewing, and comorbidities

were found to be significantly linked. These findings were supported by the study conducted by Mulat B et al.>

Regarding sociodemographic variables, increased age was significantly associated with cognitive impairment,
which agreed with the study conducted by Osterweil et al., which demonstrated a significant correlation
between age and cognitive impairment in adult hypothyroid patients.!? According to Zhang et al, age-
dependent thyroid insufficiency encourages exosomal transfer of peripheral ApoE4 into the brain, which
causes cognitive impairment.3 Other factors such as gender, education, residential area, and employment
status were not significantly associated with cognitive impairment. Behavioral variables, such as social habits
(tobacco chewing, smoking, and alcohol consumption) and sleep status, were also analyzed, causing a

significant association between tobacco chewing and cognitive impairment. This aligns with the notion of the

Ankara Med J, 2023;(3):256-268 // @ 10.5505/am;j.2023.89990
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study by Mohammed T et al., except for smoking and alcohol.1* Disease-related factors such as increased
duration of illness and abnormal T3 were positively associated with cognitive impairment, which resembles
the results of Mulat B et al.5 Various studies collectively imply that there may be a continuum describing the
relationship between thyroid function and cognition, where cognitive dysfunction is caused by either increased
or decreased thyroid hormone concentrations.!> Some evidence shows that mild hypothyroidism causes
reduced cerebral blood flow in the areas of the brain that control attention, motor speed, memory, and
visuospatial processing.1¢ In cases of clinical hypothyroidism, high TSH levels may also reduce cerebral blood
flow and glucose metabolism.17.18 Patients with hyperthyroidism were found to have higher levels of oxidative
stress, lower levels of antioxidant metabolites, and increased levels of thyroid hormonal exposure, leading to

increased neuronal death.1®

While our findings underscore the significant impact of hypo- and hyperthyroidism on cognitive decline, it is
important to consider the broader context presented in the study by van Vliet et al. Their comprehensive
analysis, involving a large participant cohort from 23 cohorts, found no significant association between
subclinical thyroid dysfunction and cognitive function, cognitive decline, or dementia. While our results affirm
the influence of hypo- and hyperthyroidism on cognitive decline, itis evident that further research is warranted
to fully elucidate the complex interplay between thyroid function and cognitive health. Additionally, the
implications of these findings for clinical practice necessitate a careful reevaluation of existing guidelines,
particularly those advocating for the screening of subclinical thyroid dysfunction to prevent cognitive decline
or dementia. That underscores the need for a balanced and evidence-based approach to managing thyroid
disorders in the context of cognitive health.2® Additionally, a meta-analysis by Ye Y et al. implies that
comorbidities may influence the association between hypothyroidism and cognitive dysfunction.2! When
comorbidities were not considered, no significant link was found. However, upon accounting for comorbidities
related to vascular disease, hypothyroidism was associated with a lower risk of cognitive dysfunction. This
finding contradicts our study results. The authors also emphasize the need for further prospective

observational studies to better understand this relationship in the future.?!

James C et al. assessed the ability of a machine learning algorithm by comparing two existing models for
dementia risk prediction (Brief Dementia Screening Indicator- BDSI and Cardiovascular Risk Factors, Aging,
and Incidence of Dementia - CAIDE) with four different machine learning algorithms (Logistic Regression-LR,
Support Vector Machine-SVM, Random Machine-RF, XGBoost), which proved that machine learning algorithms
were superior, in which XGBoost was the most powerful and accurate machine learning approach.22 Thus, our

study used the XGBoost machine learning algorithm with an accuracy of 96.40% for risk prediction.

Arisk assessment of 143 patients with no cognitive impairment (NCI) for cognitive impairment was performed,

in which 18.88% had a more than 75% risk of developing cognitive impairment. Patients with hyperthyroidism
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(18.75%) and hypothyroidism (18.33%) showed similar results in terms of more than 75% risk of developing
cognitive impairment compared to other thyroid conditions. Thyroid hormones have many target genes that
are important for many brain functions, and numerous genes acquire important functions in the nervous
system, such as T3, which plays a crucial role in cerebral cortex development.2324 One such example of a gene
regulated by thyroid hormones is Reelin, which is produced by the RELN gene and has many functions, such as
neuronal migration regulation, dendritic growth, dendritic spine formation, dendritic branching, and synaptic
plasticity. Therefore, Reelin is related to many brain disorders, such as autism, depression, schizophrenia, and
Alzheimer's disease.2325> Moreover, brain-derived neurotrophic factor (BDNF) is involved in cognitive features.
These levels are increased in the hippocampus, where the highest concentration is observed in the amygdala,
cerebral cortex, and cerebellum. In the case of severe hypothyroidism due to the decrease in protein expression
of BDNF, developmental and cognitive issues have been observed, in which memory is the one seen as most
damaged.26 The habit of loss in decision-making was observed in hyperthyroid patients, possibly because of
metabolic disorders in the frontal cortex and limbic system.2” The factors that can lead to an increased risk of
developing cognitive problems in the future can be established from the data of this study. To the best of our
knowledge, this is the first analysis to predict the risk of cognitive impairment in thyroid patients using the

XGBoost machine learning algorithm.

While our study offers crucial insights into the link between thyroid disorders and cognitive function and
enhances the awareness about the overlooked aspect of cognitive health in thyroid patients, it's important to
acknowledge some limitations. Though carefully chosen, the sample size may be considered modest,
particularly when accounting for potential subgroup variations within the population. Additionally, excluding
participants with specific medical histories may limit the generalizability of our findings, and the potential
presence of undiagnosed medical conditions could have influenced our outcomes. Focusing on diagnosed
patients receiving treatment may not fully represent those with milder thyroid conditions, including subclinical
thyroid conditions. Combining the M-ACE test with ACE III and other cognitive assessment tools could
strengthen our results. Finally, we could not capture long-term trends due to the six-month duration and cross-
sectional nature. Despite these constraints, our study provides a foundational insight into this critical area of

research.

In conclusion, thyroid dysfunction is a key factor in the development of cognitive impairment. Significant risk
factors for the development of cognitive impairment in patients with thyroid disease include advanced age,
prolonged disease duration, abnormal BMI, comorbidities, altered T3, T4, and TSH levels, and tobacco chewing.
Therefore, early screening of cognitive status in patients with the abovementioned risk factors is advised to

ensure timely diagnosis, prevent disease progression, reduce financial burden, and improve quality of life.
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Moreover, as Al programs continue to find their place in clinical practice, it is foreseeable that Al will take on a
prevalent and influential role in evaluating cognitive function among patients with thyroid disorders. Thus, the
incorporation of Al technologies holds the potential to streamline and enhance the accuracy of cognitive
assessments, revolutionizing the way of diagnosis and management of cognitive impairment in this patient

population.
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Abstract

Objectives: The aim of this study is to determine the impact of per capita health expenditure, the number of
physicians, and the Health Transformation Program (HTP) implemented in Tirkiye since 2003 on infant
mortality.

Materials and Methods: In this study, while the infant mortality rate per 1,000 live births (IM) was used as
the dependent variable, the per capita health expenditure in US dollars according to purchasing power parity
(HEX), the number of physicians per 1,000 population (PHY), and the HTP were used as independent variables.
The Autoregressive Distributed Lag (ARDL) bounds testing approach was used in this study. Data covering the
years of Tiirkiye from 1975 to 2018 were obtained from the OECD health statistics database for HEX and PHY,
and from the World Bank database for IM.

Results: According to the short and long term results of ARDL limit test, it was observed that the independent
variables HEX, PHY and HTP reduced IM in the short term. However, it was found that the short-term results
of independent variables HEX (p=0.157), PHY (p=0.390), and HTP (p=0.420) on IM were not statistically
significant. According to the ARDL bounds test, the independent variables HEX, PHY, and HTP reduce IM in the
long run. The long-term results of independent variables HEX (p=0.007), PHY (p=0.004) and HTP (p=0.012) on
IM are statistically significant.

Conclusion: The independent variables HEX, PHY and HTP were shown to reduce IM in the long term (p<0.05).
It is recommended to monitor these identified effects and to develop public health policies accordingly.
Keywords: Autoregressive distributed lag, ARDL, health expenditure, number of physicians, health

transformation program, HTP, infant mortality rate.
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Introduction

Since the 1990s, Tiirkiye has been implementing health reforms, and radical changes have been made in many
related areas, from service delivery to financing and from workforce to information systems. A key turning
point in these reform initiatives was the implementation of the Health Transformation Program (HTP), which
began in 2003. HTP first evaluated the current situation of the Turkish health system and identified access to
health services, qualified health personnel, service quality, financial protection, efficiency, management and

organization, coordination, supervision, research, and development components as the key priorities.

While developing policy within the framework of HTP, the priority was the human-centered approach along
with the concepts of access, quality, equity, and efficiency. Here are the basic principles used in policy
development: sustainability, continuous quality improvement, participation, reconciliation, volunteerism,

competitiveness in service, decentralization, and separation of powers.

HTP essentially aimed to bring the entire population under the health security umbrella, separate service
provision and financing, and strengthen decentralization. For this purpose, automatization of hospital
management, refocusing on preventive services and cost-effective primary care delivery, developing a more
effective referral system and better management of human resources have been defined. The general purpose
of the program is to increase management, effectiveness, user and supplier satisfaction and to ensure the long-

term financial sustainability of the healthcare system in Tiirkiye.

The health transformation policy cycle in Tiirkiye comprises small cycles of change, and each major policy cycle
needs to be accompanied by a subsequent cycle due to changing needs, expectations, resources and context.!

The HTP consists of 8 primary parts, each explaining the program's objectives in detail.2

The planner and controller is the Ministry of Health: Instead of being directly involved in service provision
with HTP, it has a planning and supervisory position by the principle of decentralization and has transferred
the task of providing services to the Tiirkiye Public Health Institution and Tiirkiye Public Hospitals Institution,
which are affiliated institutions. However, these institutions were later closed and became general directorates
under the Ministry of Health. As a result of the provincial restructuring, the provincial public health directorates
responsible for providing primary health care services were closed, and the general secretariats responsible
for providing second and third-level health services were closed. These duties were transferred to the

provincial health directorates.
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Bringing everyone together under a single umbrella general health insurance: With the transfer of SSK
health facilities to the Ministry of Health in February 2005, social security institutions withdrew from service
provision. Ministry of Health and SSI hospitals have been combined under one roof. Thus, the Social Security
Institution (SSI) focused on public health insurance and health financing issues, thus ensuring the complete

separation of service-providing and financing institutions.

Another critical step in the health reform was taken in May 2006. The "Social Security Institution (SSI) Law No.
5502" provided the legal framework to combine the three existing social security systems (SSK, BAG-KUR and
Retired Fund) under the SSI. In the Social Insurance and General Health Insurance Law No. 5510, health
services offered to citizens at different standards were brought to a common standard, a compulsory universal
health insurance system covering the whole society was established, and the scope and financing of health
services for all citizens were unified. Both laws came into force in October 2008, after the Constitutional Court

concluded their legal objections.?

Widespread, Accessible and Friendly Health Service System: The pilot implementation of family medicine
in primary care services in Tiirkiye started in 2005, and its dissemination was completed in 2010. However, in
most countries that practice family medicine, the average population per family physician is around 1,200; in
Tirkiye, this number is over 3,000. The low number of family doctors and the high population per family doctor

did not make it possible to establish a compulsory referral system.*

The practice of family medicine, which has an essential place within the HTP, and the prioritization of
preventive health services have resulted in positive developments in measurable indicators of maternal and
infant health. Infant mortality per thousand live births and maternal mortality per hundred thousand live births
are essential indicators of the general health status of a society. IM in Turkiye, which was 109 per thousand live
births in 1975, dropped to 27%o0 in 2002, the beginning of the HTP, 5 and dropped to 9.1%0 in 2021.6 In 2020,
IM in The Organisation for Economic Co-operation and Development (OECD) countries was 3.7, and in the
European Union (EU) it was 3.2.6 In Tiirkiye, the maternal mortality ratio, which was 64 per hundred thousand
live births in 2002, decreased to 13.1 in 2021. In 2020, the maternal mortality ratio was 9.8 per hundred
thousand live births in OECD countries and 5.0 in the EU-22.

Figure 1 shows a significant acceleration in the decrease in infant mortality. It decreased at a Compound Annual
Growth Rate (CAGR) of 5% from 1975 to 2002, while it decreased at a CAGR of 6.5% from 2003 to 2018, when
the SDP began. However, despite these impressive developments, Tiirkiye ranked 79th among 244 countries

in the IM ranking 2018.
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Figure 1. Infant mortality rate per thousand live births 1975-2018

While the number of applications to a physician per capita in Tiirkiye was 9.8 in 2019, it decreased by 26.5%
to 7.2 (Ministry of Health, 2021). While 35.7% of applications to physicians in 2019 were made to institutions

providing primary healthcare services, 64.3% were provided to secondary and tertiary healthcare institutions

Health Workforce that Is Knowledgeable, Competent, and Highly Motivated: According to the data from
2002 in Tiirkiye, there were approximately 93,586 doctors on duty, and the number of doctors per 1000 people
was 1.34. There were 183,569 physicians across all sectors in Tiirkiye in 2021. Among these physicians, 51%
were specialists, and 59% of all physicians worked in the ministry of health. Regarding PHY, Tiirkiye ranked
last among OECD countries with 2.17 physicians, indicating a lower physician-to-population ratio than other

OECD nations. PHY for 2020 is 3.93 in the OECD and 3.6 in the EU.6

Due to the limitations in the number of physicians, high figures have been reached in the number of outpatient
clinic examinations per physician. Among OECD countries, Tiirkiye ranks second after South Korea, with the
highest number of patients cared for per doctor. While the OECD average is 2,230 patient examinations per
physician per year, physicians in Tirkiye examine an average of 5,033 patients per year. The most critical

problem in the Turkish healthcare system is healthcare personnel, both in quality and quantity.”

Institutions for science and education that support the system: The training of healthcare personnel is no

longer seen as a one-time event that ends with graduation. On the contrary, education is defined as a lifelong
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process that requires constant updating and in which professional values are regularly increased. Continuing

professional development is gradually becoming a vital component of healthcare professional training.

Qualitative and Ethical Standards for Effective and Qualified Health Services: The Turkish Health Services
Quality and Accreditation Institute (TUSKA) was established in 2015 to carry out accreditation activities in

health services.

Institutional Structure in the Management of Rational Medicine and Equipment: As a result of the studies,
a reference pricing system was introduced, which takes into account the prices of the product in various
comparison countries in order to determine a limit for the market entry price or reimbursement price of the
product in the drug pricing system.8 The burden of pharmaceutical expenditures on both the public and citizens

has been greatly eased. These regulations played an important role in expanding access to medicine.

Access to Effective Information at Decision-Making Process: Health Information System: E-Health
Applications include the web-based presentation of health services as a whole in an electronic environment,
the processes of storing data, carrying out diagnosis and treatments, and evaluating the results. E-health
applications in Tiirkiye, whose technological infrastructure has become stronger, are now more advanced than

many countries worldwide.

When compared to other countries, Tiirkiye's health expenditure as a percentage of gross domestic product
(GDP) is quite low at 4.9%, as opposed to the OECD average current health expenditure of 9.6% in 2021.7 In
Tiirkiye, the proportion of out-of-pocket health expenditure within the total health expenditure has shown a
decrease over the years. It was 25% in 2002, but by 2021, it had decreased to 15.9% of the total health
expenditure.? Although the rate of catastrophic health expenditure (defined as health expenditures exceeding
40% of a household's income after basic needs are met) in households decreased from 0.81% in 2002 to 0.14%
in 2012, itincreased again to 0.43% in 2019. The incidence of impoverishment due to HEX (the situation where
a non-poor household becomes impoverished after spending on healthcare services) decreased from 0.43% in
2002 to 0.06% in 2019.° It has been observed that as individuals' out-of-pocket health expenditure decreased,
the rate of catastrophic health expenditures also decreased. Consequently, satisfaction with healthcare services
increased. This indicates that in Tiirkiye, the public financing model resulting from inclusive healthcare policies

has a low capacity for generating poverty.1°

In the research conducted on the population who are satisfied with the availability of quality health services in
the region in which they live, the rate of satisfaction with health services on average in OECD countries is 71%.
Tiirkiye's satisfaction rate with health services, which was 39.5% in 2003, is now close to the OECD average.
Among OECD countries, Tiirkiye has the highest level of satisfaction with health services in terms of the

resources spent on health services.
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In recent years, Tiirkiye has faced several new significant challenges: First, demand patterns have shifted due
to increased expectations and usage. Second, there has been a shift in behavior due to greater competition and
a perceived fall in the standing of healthcare staff. Third, there is an increasing need to promote healthy
lifestyles in chronic illness patients, as obesity and inactivity are prevalent and are anticipated to be the most

severe health issues to be addressed in the near future.!
Literature Review

In many studies, results similar to this study showed a relationship between infant mortality and the number

of physicians and health expenditure.

In many studies, results similar to this study showed a relationship between infant mortality and the number
of physicians and health expenditure. Owusu 2021 found that increased health expenditure is associated with
decreased infant mortality rates across different income countries.!! Russo 2019 found that an increase of one
primary care physician per 10,000 population in Brazil was associated with 7.08 fewer infant deaths per 10,000
live births.12 Dhrifi 2018 found that health expenditure positively reduces child mortality rates in upper-
middle-income and high-income countries.!3 Shi 2004 found that primary care physician supply was negatively

associated with infant mortality in the US states.14

Subramaniam (2018) found that education, female education, income, and access to healthcare were significant
determinants of IM in Malaysia, Thailand, Indonesia, and the Philippines. 1> Barenberg 2017 finds that
increased public health expenditure in Indian states is associated with a reduced infant mortality rate.1®¢ Rhee
2012 suggests that the health system itself affects the infant mortality rate in the long run, while life expectancy
at birth is immediately affected by health-related facilities.!” However, Akinlo 2019 finds that government
health expenditure positively affects under-five and infant mortality rates in sub-Saharan African countries,
possibly due to corruption and fungibility issues.18 David (2018) examined the relationship between IM and
public health expenditure in Nigeria from 1980 to 2016 using the ARDL method. He concluded that this
indicates the presence of a significant cointegrating (long-run) relationship between IM and government health

expenditure.!?

Ifa and Guetat, in their research, examined the short- and long-term relationship between neonatal mortality
rate, economic growth, energy consumption, female literacy, and air pollution in India in 1970-2021, using the

ARDL approach and VECM method.20
Overall, these papers suggest that increasing the number of physicians and health expenditures can help

decrease infant mortality rates. This study investigated the impact of HEX, PHY, and HTP on IM.
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Materials and Methods

In this study, the ARDL bounds testing approach was employed. The data covering Tiirkiye's years from 1975
to 2018 were obtained from the OECD Health Statistics Database for HEX and PHY and the World Bank database
for IM. In this study, the ARDL bounds testing approach was employed. The data covering Tiirkiye's years from
1975 to 2018 were obtained from the OECD Health Statistics Database for HEX and PHY and from the World
Bank database for IM.57

In the study, the natural logarithms (LOG) of variables other than the HTP were taken to obtain the logarithms
of infant mortality rate (LOGIM), logarithms of healthcare expenditure (LOGHEX), and logarithms of physicians
per 1,000 People (LOGPHY) variables.

The ARDL bounds testing is a time-series analysis used to determine independent variables' short-term and

long-term effects on the dependent variable.

In this boundary test developed by Pesaran, Shin, and Smith (2001), after checking the stationarity of variables,
the analysis proceeds to ARDL. It is a prerequisite in the ARDL bounds testing approach that a variable used
must either be stationary at levels (I(0)) or become stationary at the first difference (I(1)). Therefore, in this

study, the Augmented Dickey-Fuller (ADF) unit root test was used to test the stationarity of variables.2!

As observed, in the ARDL bounds test, stationary variables at different orders can be used in the same analysis,

which is a significant advantage of the ARDL bounds testing approach.22

In addition, another significant advantage of the ARDL bounds testing approach is that it allows for analyses

with fewer observations than required by other time-series analyses.23

In the ARDL bounds testing approach, a boundary test based on the F-statistic is conducted to determine
whether a long-term relationship exists among variables. The null hypothesis (HO) of this test is formulated as
there is no long-term relationship among the variables, and in cases where HO is rejected, the alternative
hypothesis (H1) is accepted. As observed, when H1 is accepted, it implies a long-term relationship, i.e., co-

integration, among the variables.

Once a long-term relationship is established in ARDL, short-term results are obtained using the Error
Correction Model (ECM). In ECM, the lagged version of error correction terms (ECT (-1)) is included in the

analysis.
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For the Error Correction Model (ECM) to be considered statistically significant and valid, the coefficient of ECT
(-1) should be statistically significant and negative, and its absolute value should typically fall within the range
of 0 to 1. This condition indicates that the error correction term is effectively contributing to the adjustment

process in the short term.20

In this study, after obtaining the results of the ARDL bounds test, the model's potential issues with
autocorrelation (serial correlation) and heteroscedasticity were examined using the Breusch-Godfrey Serial
Correlation LM and Breusch-Pagan-Godfrey tests. Additionally, the study investigated whether there was a
model specification error using the Ramsey Reset test and assessed the normal distribution fit of the model
using the Jarque-Bera test. When the null hypotheses of these tests were accepted, it was concluded that there
were no issues with autocorrelation, changing variances, or model specification errors, and the model exhibited
a normal distribution. Furthermore, the stability of the model was tested using CUSUM and CUSUM of Square

tests.

Prior to the ARDL bounds test, the optimal lag length required for this test was determined using the Vector
Autoregressive (VAR) model. Accordingly, the lag length that was most preferred among the Akaike
information criterion (AIC), Schwarz information criterion (SC), and Hannan-Quinn information criterion (HQ)

in the VAR model was selected as the lag length for the ARDL bounds test.

All analyses in this study were conducted at a 95% confidence level, and the Eviews 10 software package was

used.

Results

Firstly, descriptive statistics for the study variables were obtained within the scope of the study. According to
the results, IM takes values from 9.20 to 108.70, with a mean of 45.97+30.48. HEX has values of 37.80 to
1,223.56, with an average of 424.92+376.22. Finally, PHY takes values within the range of 0.54 to 1.88, with a
mean of 1.16+0.44 (Table 1).

Table 1. Descriptive Statistics

IM HEX PHY
Mean 45.97 42492 1.16
Maximum 108.70 1,223.56 1.88
Minimum 9.20 37.80 0.54
Standard Deviation 30.48 376.22 0.44
Observations 44 44 44
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ADF Unit Root test results are presented in Table 2. According to the results, the LOGIM, LOGHEX, and LOGPHY

variables used in the study are non-stationary at levels but become stationary at first differences. Based on

these findings, it can be concluded that the variables used in the study are suitable for the ARDL bounds test.

Table 2. ADF Unit Root Test Results

t statistic, At Level (I(0)) t statistic, At First Difference (1(1))
Variables Intercept Trend and None | Intercept Trend and None
Intercept Intercept
LOGIM 0.333 -2.907 -1.711 -2.991* -3.601* -2.001*
LOGHEX -0.974 -2.351 4.167 -8.251** -8.417** -0.282
LOGPHY -1.461 -0.333 -0.378 -4.096* -3.767* -2.279*

* and ** indicate the acceptance of the alternative hypothesis at 95% and 99% confidence levels, respectively.

According to the results of the VAR model, among the evaluation criteria, the Final Prediction Error (FPE),
Akaike Information Criterion (AIC), Schwarz Information Criterion (SC), and Hannan-Quinn Information
Criterion (HQ), the lag length of 1 is the most preferred. Therefore, a maximum lag length of 1 was chosen for

the ARDL bounds test.

Based on the F-statistic results of the ARDL bounds testing approach, the F-test value (2376.34) is greater than
the critical values of 10 (2.79) and 11 (3.67) at the 5% significance level. This indicates a long-term relationship
among the variables in the study. The ARDL bounds test results are presented in Table 3. As seen in Table 3,
the study's independent variables explain 99% of the variation in the dependent variable (R2=0.99). The model
established in the study is significant (F=464226.5). The model in the study does not experience model
specification errors, multicollinearity issues, and heteroskedasticity issues, as indicated by the results of the
Ramsey Reset (p=0.801), Breusch-Godfrey Serial Correlation LM (p=0.187), and Breusch-Pagan-Godfrey tests
(p=0.406). Furthermore, it is understood from the Jarque-Bera test results (p=0.139) that the model in the

study follows a normal distribution.

The short-term and long-term results of the ARDL bounds test are presented in Table 4. According to the
results, the independent variables HEX, PHY, and HTP in the short term reduce IM. The short-term results of
the independent variables HEX (p=0.157), PHY (p=0.390), and HTP (p=0.420) on IM were not found to be

statistically significant.
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Table 3. ARDL Bounds Testing Results

|Dependent Variable: LOGIM
Model selection method: Akaike info criterion (AIC)
Selected Model: ARDL (1, 0, 0, 0)
Variable Coefficient Standard Error t-Statistic p-value
LOGIM (-1) 0.977 0.005 207.543 0.001**
LOGHEX -0.012 0.004 -2.739 0.009
LOGPHY -0.032 0.010 -3.068 0.004*
HTP -0.005 0.002 -2.288 0.028*
C 0.097 0.034 2.889 0.006*
R-squared (R?) 0.999 Durbin-Watson stat 1.657
Adjusted R? 0.999 Ramsey Reset Test p-value 0.801
Standard Error of regression 0.003 Breusch-Godfrey Serial Correlation LM Test 0.187
Log-likelihood 184.194 Jarque-Berra Test p value 0.139
F-statistic 464226.5 Breusch-Pagan-Godfrey Test p value 0.406
Prob (F-statistic) 0.000

* and * *indicate the acceptance of the alternative hypothesis at 95% and 99% confidence levels, respectively.

According to the results, the independent variables HEX, PHY, and HTP in the long term reduce IM. The long-
term results of the independent variables HEX (p=0.007), PHY (p=0.004), and HTP (p=0.012) on IM are

statistically significant.

In the ECM, the lagged version of the error terms ranges from -1 to 0 and is statistically significant (p=0.001).
The coefficient of ECM(-1) being approximately -0.02 suggests that deviations from the long-term level of IM

decrease by approximately 2% each year (p=0.001).

Table 4. ECM and Long Run Results

Dependent Variable: LOGIM
Selected Model: ARDL (1, 0, 0, 0)
Short Run Coefficients
\Variable Coefficient Standard Error t-Statistic p-value
D (LOGHEX) -0.007 0.005 -1.446 0.157
D (LOGPHY) -0.021 0.024 -0.870 0.390
D (HTP) -0.003 0.004 -0.816 0.420
ECM (-1) -0.024 0.000 -61.655 0.001**
Long Run Coefficients
\Variable Coefficient Standard Error t-Statistic p-value
LOGHEX -0.506 0.178 -2.838 0.007*
LOGPHY -1.377 0.442 -3.117 0.004*
HTP -0.240 0.091 -2.630 0.012*
C 4.185 0.960 4.358 0.001**

* and * *indicate the acceptance of the alternative hypothesis at 95% and 99% confidence levels, respectively.
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CUSUM and CUSUM of Squares tests were used to test the stability of the study's model (Figure 1). When
examining the results of these tests, although there is some deviation according to the CUSUM test, the model

of the study is considered stable according to the CUSUM of Squares Test.
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Figure 2. CUSUM and CUSUM of Squares Results
Discussion

In 2003, a system-wide, comprehensive health reform in Tiirkiye, the HTP, was brought to the agenda.

This rapid decrease in infant deaths and strengthening of the health care system during the HTP
implementation process can be explained by outcomes such as increased access to health services as a result
of the reform's expansion of newborn care specialists and facilities, health personnel providing more
widespread birth services, and family physicians working in primary health services covering the entire

country.

Health expenditure is critical to health systems' ability to maintain and increase human welfare; without
funding, trained and competent health professionals would not be employed, medical equipment would not be
available, and health promotion or illness prevention would not occur. Health spending shows the population's
entire consumption of health goods and services across countries. Investing in the healthcare system results in
healthier lives, produces jobs, improves political and social stability, and helps economic growth and

productivity.
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Increasing health expenditure is used to increase the quality and accessibility of health services by providing
and developing health facilities and improving the efficiency of the health system, Additionally, expenditures
on essential health services such as vaccination, infectious diseases, and preventive health services affect the

reduction of diseases and infant mortality rates.

According to the short and long-term results of the ARDL limit test, it was observed that the independent
variables HEX, PHY, and HTP reduced IM in the short term. However, it was found that the short-term results
of the independent variables HEX (p=0.157), PHY (p=0.390), and HTP (p=0.420) on IM were not statistically

significant.

According to the ARDL bounds test, the independent variables HEX, PHY, and HTP in the long term reduce IM.
The long-term results of the independent variables HEX (p=0.007), PHY (p=0.004), and HTP (p=0.012) on IM

are statistically significant.

According to this study, there is a strong correlation between per capita health spending and infant mortality.
As health spending per capita increased, baby mortality decreased in the long run. Both HEX and PHY reduced
the infant mortality rate in the long term. These results are consistent with Anwar et al.24, Ullah et al. 25, Rahman

et al.?6, Lu et al.27, and many others.

This study, which reveals to what extent and in what direction changes in health expenditures and the number
of doctors in countries will affect infant mortality, showed similarities with previous studies. Rana et
al.(2018),28 and Kara 2020 also support the relationship between health expenditure and infant mortality rates,

finding a long-term relationship and causality between health expenditure and infant mortality rates.z?

According to the study by O'Hara et al, if GDP increases by 10%, the infant mortality rate is expected to
decrease by 10%.39 These results are consistent with the expectation that government expenditure on health
is likely to increase and improve medical facilities and make these accessible to all, reducing child and infant

mortalities.

It is suggested that the HTP application process is progressing positively for patients and should be actively
continued by turning into continuous improvement. It is recommended to monitor these identified effects and

develop health policies accordingly.

Although the HTP effectively solved many health problems when envisaged twenty years ago, today, paving
the way for big-data studies with health data will contribute to the development of the health field.
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Considering that the most important problem in the Turkish healthcare system is qualified healthcare

personnel, the number of healthcare professionals should be increased.

Developing health information systems, especially remote ones, will further increase society's/individuals'

access to health services and timely and effective prenatal and postnatal care and baby-child follow-ups.

It is suggested that private health expenditures should also be considered in new studies, where there is a

decrease in private health expenditures and an increase in total health expenditures per capita.

Public health expenditure could investigate the effects of incidences of environmental degradation on health
status, particularly infant mortality. In addition to new research, decision-makers should review their health

expenditures to curb CO2 emissions effectively, promoting a healthy environment.

Ethical Considerations: This study is within the scope of studies that do not require ethics committee

approval according to the TR Index ethical principles flowchart. Publicly available data were used in the study.
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Ankara Med J, 2023;(3):269-283 // @ 10.5505/amj.2023.45077
281




ANKARA
MEDICAL

References

10.

11.

12.

13.

14.

15.

16.

Akdag R. Lessons from health transformation in Tirkiye: leadership and challenges. Health Systems &
Reform. 2015;1(1):3-8.

Ministry of Health. Health Trasformation Program 2003, Ankara.

Sparkes SP, Bump ]B, Reich MR. Political strategies for health reform in Tiirkiye: extending veto point
theory. Health Systems & Reform. 2015;1(4):263-75.

Hone T, Gurol-Urganci I, Millett C, Basara B, Akdag R, Atun R. Effect of primary health care reforms in
Tirkiye on health service utilization and user satisfaction. Health policy and planning. 2017;32(1):57-67.
World Bank. Mortality rate, infant (per 1,000 live births) in Tiirkiye.
https://data.worldbank.org/indicator/SP.DYN.IMRT.IN?locations=TR.2021. (Accessed: 23.09.2023).
Cumhurbagskanligi 2022 Yilhik  Programinin Onaylanmasi Hakkinda Karar  4633.
https://www.resmigazete.gov.tr/eskiler/2022/10/20221025M1-1.pdf. (Accessed: 23.09.2023).

OECD. OECD Health Data 2023. https://data.oecd.org/searchresults/?q=health2023. (Accessed:
23.09.2023).

Nguyen TA, Knight R, Roughead EE, Brooks G, Mant A. Policy options for pharmaceutical pricing and
purchasing: issues for low-and middle-income countries. Health Policy and Planning. 2015;30(2):267-80.
Ministry of Health. Saghk Bakanlig. Saglik [statistikleri Yillig 2021.
https://dosyasb.saglik.gov.tr/Eklenti/45317,siy2021-ingilizcepdf.pdf?02022. (Accessed: 23.09.2023).
Atasever M, Karaca Z, Sanisoglu SY, Alkan A, BAGCI H. Turkiye’de katastrofik saglik harcamalari ve saglik
hizmetlerinden memnuniyet orani ile iliskisi. Ankara Medical Journal. 2018;18(1):22-30.

Owusu PA, Sarkodie SA, Pedersen PA. Relationship between mortality and health care expenditure:
Sustainable assessment of health care system. Plos one. 2021;16(2):e0247413.

Russo LX, Scott A, Sivey P, Dias J. Primary care physicians and infant mortality: evidence from Brazil. PLoS
One. 2019;14(5):e0217614.

Dhrifi A. Healthcare expenditures, economic growth and infant mortality: evidence from developed and
developing countries. CEPAL Rev No 125, August 2018. 2019;69.

Shi L, Macinko J, Starfield B, et al. Primary care, infant mortality, and low birth weight in the states of the
USA. Journal of Epidemiology & Community Health. 2004;58(5):374-80.

Subramaniam T, Loganathan N, Yerushalmi E, Devadason ES, Majid M. Determinants of infant mortality in
older ASEAN economies. Social Indicators Research. 2018;136:397-415.

Barenberg A], Basu D, Soylu C. The effect of public health expenditure on infant mortality: evidence from
a panel of Indian states, 1983-1984 to 2011-2012. The Journal of Development Studies.
2017;53(10):1765-84.

Ankara Med J, 2023;(3):269-283 // @ 10.5505/am;j.2023.45077

282



ANKARA
MEDICAL

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Rhee H-J. Effects of health care expenditure on the infant mortality rate and life expectancy at birth in
Korea. International Journal of Contents. 2012;8(3):52-6.

Akinlo AE, Sulola AO. Health care expenditure and infant mortality in sub-Saharan Africa. Journal of Policy
Modeling. 2019;41(1):168-78.

David J. Infant mortality and public health expenditure in Nigeria: Empirical explanation of the nexus.
Timisoara Journal of Economics and Business (TJE&B). 2018;11(2):149-64.

Ifa A, Guetat I. Save Infant's Live or Save Economic Growth? An Analysis by ARDL Approach: Case of India.
Energy Exploration & Exploitation. 2023;41(2):766-84.

Pesaran MH, Shin Y, Smith R]. Bounds testing approaches to the analysis of level relationships. Journal of
applied econometrics. 2001;16(3):289-326.

Khandelwal V. Impact of energy consumption, GDP & Fiscal deficit on public health expenditure in India:
An ARDL bounds testing approach. Energy Procedia. 2015;75:2658-64.

Tang TC. Japanese aggregate import demand function: reassessment from the 'bounds' testing approach.
Japan and the World Economy. 2003;15(4):419-36.

Anwar A, Hyder S, Mohamed Nor N, Younis M. Government health expenditures and health outcome nexus:
a study on OECD countries. Frontiers in Public Health. 2023;11:1123759.

Ullah I, Ullah A, Ali S, et al. Public health expenditures and health outcomes in Pakistan: evidence from
quantile autoregressive distributed lag model. Risk Management and Healthcare Policy. 2021:3893-909.
Rahman MM, Khanam R, Rahman M. Health care expenditure and health outcome nexus: new evidence
from the SAARC-ASEAN region. Globalization and health. 2018;14(1):1-11.

Lu Z, Bandara JS, Paramati SR. Impact of sanitation, safe drinking water and health expenditure on infant
mortality rate in developing economies. Australian Economic Papers. 2020;59(1):13-33.

Rana RH, Alam K, Gow ]. Health expenditure, child and maternal mortality nexus: a comparative global
analysis. BMC international health and human rights. 2018;18:1-15.

Kara F, Ersin I. The effects of health expenditures to decrease infant mortality rates in OECD countries.
Multidimensional perspectives and global analysis of universal health coverage: 1GI Global; 2020:357-83.
O'Hare B, Makuta [, Chiwaula L, Bar-Zeev N. Income and child mortality in developing countries: a

systematic review and meta-analysis. Journal of the Royal Society of Medicine. 2013;106(10):408-14.

Ankara Med J, 2023;(3):269-283 // @ 10.5505/am;j.2023.45077

283



ANKARA
MEDICAL

Research Article
Ankara Med ], 2023;(3):284-294 // © 10.5505/am;j.2023.03604

THE EFFECTS OF VDR GENE POLYMORPHISMS AND
LIFESTYLE FEATURES ON VITAMIN D LEVELS OF POST
MENOPAUSAL WOMEN

Meryem Cakirl, ¢ Esra Meltem Kog?, (' Mustafa Soyoz2,
Hatice ilayhan Karahan Céven2, @ Serpil Aydogmus3, @ Kaan Sozmen*

1 Department of Family Medicine, Izmir Katip Celebi University Atatiirk Training and Research
Hospital, [zmir, Turkey
2 Department of Medical Biology and Genetics, Izmir Katip Celebi University, [zmir, Turkey
3Department of Gynecology and Obstetrics, [zmir Katip Celebi University Atatlirk Training and
Research Hospital, [zmir, Turkey
4Department of Public Health, Izmir Katip Celebi University, Izmir, Turkey

Correspondence:
Meryem Cakir (e-mail: obgndrmeryem@hotmail.com)

Submitted: 12.07.2023 // Accepted: 27.09.2023

Ankara Yildinm Beyazit University Faculty of Medicine
Department of Family Medicine


https://orcid.org/0000-0003-1575-6946
https://orcid.org/0000-0003-3620-1261
https://orcid.org/0000-0001-5159-6463
https://orcid.org/0000-0002-3371-7345
https://orcid.org/0000-0003-4134-5059
https://orcid.org/0000-0001-8595-9760

ANKARA
MEDICAL

Abstract

Objectives: Vitamin D deficiency is a common situation for women who are in menopause due to various
reasons. This study aims to investigate the effect of VDR gene polymorphisms and lifestyle on vitamin D levels
of women in menopause.

Materials and Methods: The study was planned in a cross-sectional descriptive design. Data was collected
with a sociodemographic and lifestyle habits question form, and patients' blood samples were obtained for
vitamin D levels and genetic tests. The data was evaluated by using SPSS 16.0 software. The logistic regression
analysis model was created using the Backward elimination method, and the P-value below 0.05 was
considered statistically significant.

Results: The study was carried out on 303 menopausal women. The frequency of vitamin D deficiency in
patients was 71.95%. Receiving vitamin D and Omega-3 supplements and having prolonged sleep duration
were found to be protective factors from vitamin D deficiency. Of the VDR gene polymorphisms, the Bsml bb
genotype was found to protect from vitamin D insufficiency, while the Apal bb genotype increased the risk of
vitamin D insufficiency.

Conclusion: Vitamin D levels may be low in people who do not have sufficient sleep time. Our study found that
the APA I aa genotype increased the risk of vitamin D deficiency, while the Bsml bb genotype protected from
vitamin D deficiency. More studies are needed on the effects of lifestyle habits and genetic factors on serum
vitamin D levels.

Keywords: Lifestyle, menopause, polymorphism, vitamin D.
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Introduction

For women who are in menopause, vitamin D deficiency is more common than the others due to reasons such
as decreased amount of 7-Dehydrocholesterol in the skin, decreased renal 1-a hydroxylase activity, increased
body fat mass and decreased bioavailability of vitamin D, which is a fat-soluble vitamin.! Vitamin D deficiency
generally causes muscle weakness and muscle aches. Also, it is associated with the formation of some cancers,

weak immune modulation, development of cardiovascular diseases, and impaired sexual function.1.2

Studies have determined that genetic variations are related to approximately 65% of vitamin D levels.3 Many
new single nucleotide polymorphisms (SNPs) have been identified for the vitamin D receptor (VDR) gene
located on chromosome 12q12-14.# It is known that genetic variations in VDR occur in the specific regions for
Bsml (rs1544410), Apal (rs7975232), Taql (rs731236) and FokI (rs2228570).5 Vitamin D is an important
hormone that provides calcium balance and bone mineralization in the body and acts by binding to the VDR.6
Although VDR is mostly expressed in small intestine and osteoblasts, it is found in many human tissues.” Fokl,
Bsml, Apal, and Taql are the most common VDR gene polymorphisms associated with various systems such as
calcium metabolism, cell proliferation and the immune system. The relation between these polymorphisms and

several diseases has been reported.>8°

The basis of vitamin D production is the synthesis in the skin during exposure to sunlight.1? Vitamin D that is
taken from food sources is very limited. Therefore, it is beneficial to take it in the form of supplements.10.11 Even
though it is shown in studies that vitamin D levels can be affected by the lifestyles of people, such as exercising,
smoking, and receiving multivitamins, there is not enough information in the literature about lifestyle habits

that affect vitamin D levels.12

In this study, we aimed to investigate the effects of Fokl, Bsml, Apal, and Taql VDR gene polymorphisms and

lifestyle habits on vitamin D levels of menopausal women.

Materials and Methods

The design of the study was cross-sectional. Menopausal women between the ages of 30-70 are included in the
study. The presence of menopause was determined in women who had at least one year without menstrual
bleeding and had a physician-diagnosed or total abdominal hysterectomy and bilateral salpingo-oophorectomy
or a history of bilateral salpingo-oophorectomy. Patients who had cancer and received vitamin D treatment
within the past three months were excluded from the study. Firstly, Patients were informed about the study

and informed consent was obtained. In order to collect data in the study, a data form that questioned the
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sociodemographic characteristics and lifestyle habits was used, and blood samples were obtained from the

patients for vitamin D levels and genetic results.
Data Collection Form

Education level (Primary school and lower, Middle school and high school or University and upper), body mass
index (average (<24.99 kg/m?2), overweight (25-29.99 kg/m2) and obese (= 30 kg/m?2)) divided into three
groups; marital status (single/married) and doing sportive activity regularly (no/yes) divided into two groups.
The data collection form questioned lifestyle and eating habits that may affect vitamin D levels. Information on
wearing closed clothing (wearing clothing that continually covers the whole body), regular nutrition (3 meals
a day at close hours), using a vitamin D preparation voluntarily beside as treatment, and using Omega-3
supplements voluntarily was coded as no/yes. Age and total sleep time in one day were coded as continuous
variables. Consumption amounts (average number of days consumed in a month) of foods rich in vitamin D
(milk, cheese, chicken, eggs, butter, clotted cream, cabbage, spinach, corn) were also questioned and recorded

as continuous variables.
Vitamin D measurement

25-Hydroxy Vitamin (D25(0H)D3) was used to determine the vitamin D level because it had a long half-life.
The active metabolite, 1.25-dihydroxy vitamin D3 (1.25(0H)2D3) levels decline only in severe deficiency and
may not reflect levels in target tissues where it is generated. Accordingly, it was not used to determine the level
of vitamin D. Less than 20 ng/mL D25(0H)D3 was defined as a deficiency, 20-30 ng/mL D25(0H)D3 was
defined as insufficiency and higher than 30 ng/mL D25(0H)D3 was defined as sufficient. Vitamin D level was
measured using the chemiluminescence microparticle immunoassay (CMIA) method in the Advia Centaur XP

(Siemens, Germany) device.
Genetic study design

DNA isolation from peripheral blood was performed using the Genomic DNA Mini Kit (Invitrogen, USA). PCR
amplified the obtained DNA samples. Post-PCR amplification products were run on a 1% agarose gel and
visualized on a UV transilluminator. Bsml (rs1544410), Taql (rs731236), Fokl (rs2228570) and Apal
(rs7975232) VDR gene polymorphisms were detected by PCR-RFLP method. The primers required to detect
Bsml polymorphism were determined based on the study of Gyorffy et al.,, Taql, and Apal polymorphisms were
determined based on the study of Yavuz et al., and the primers required to detect Fokl polymorphism were

determined based on Bell et al.'s study.13.1415
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PCR products were discontinued according to the recommendation of the firm (Fermantas, USA), which
provides restriction enzymes. The incised DNA fragments were applied electrophoresis in a 2% agarose gel
and were examined under UV light. To determine the Bsml polymorphism, bands were obtained at 191 bp
(base pair) for the BB genotype, 191, 115, 76 bp for the Bb genotype, and 115, 76 bp for the bb genotype. While
determining Taql polymorphism, bands were obtained at 495, 245 bp for the TT genotype, 495, 290, 245, 205
for the Tt genotype and 290, 245, 205 bp for the tt genotype. Bands were obtained at 265 bp for the FF genotype,
196, 198 bp for the Ff genotype, and 69 bp for the ff genotype to determine the Fokl polymorphism. Bands in
740 bp for the AA genotype, 740,530, 210 bp for the Aa genotype and 530, 210 bp for the aa genotype were
obtained to determine Apal polymorphism. The primers required for the amplification of the VDR gene and the

lengths of the amplification products are shown in Table 1.

Table 1. Primers required for amplification of VDR gene and lengths of amplification products

Name Primer sequences Amplification product

5-agt gtg cag gcg att cgt ag-3
Bsml 191 bp*
5-ata ggc aga acc atc tct cag-3

Apal& 5-cag agc atg gac agg gag caa-3
740 bp

Taql 5-gca act cct cat ggc tga ggt ctc-3

5- gat gcc agc tgg ccc tgg cac tg-3
FokI 273 bp
5- atg gaa aca cct tgc ttc ttc tcc cte-3

VDR: vitamin D receptor; *Bp: base pair
Statistical analysis

Statistical analysis was performed using SPSS version 16. In this study, the distribution of the data was tested
with Kolmogorov-Smirnov. The statistical comparison of the mean values of two independent groups was
performed using the Mann-Whitney U test. The between-group comparisons of categorical variables were
performed using the Chi-square test. Independent effects of vitamin D on the different identifying factors were
examined with logistic regression models. The Hosmer-Lemeshow test was used for model fit. Independent
variables with a statistically significant relationship of p < 0.250 according to bivariate analysis were included
in the multivariate logistic regression model with a "Backward" elimination method. A p-value lower than 0.05

was considered statistically significant.
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Results

The study was carried out on 303 menopausal women. The median age (25-75p) of women participating in the
study was 53 (50-57), and the frequency of vitamin D deficiency in patients was 71.95% (n = 218). In univariate
analyses, those with healthy BMI and those using vitamin D and Omega-3 supplements had a higher frequency
of healthy vitamin D levels (p = 0.012, p <0.001, p = 0.007, respectively) (Table 2).

Table 2. The relationship between vitamin D levels and sociodemographic characteristics

Vitamin D Level Statlstlc.al
analysis
Deficiency Insufficiency Normal
0, 0, 0, -
Sociodemographic characteristics (Glz'(glf)p) 1) (Grrlo(u/:))ll) ( Glr‘loflgj)lll) p-value
Body Mass Index (BMI)
Normal (18.5-24.5) 38 (57.58) 13 (19.70) 15 (22.73)
Overweight (25-29,9) 82 (70.69) 17 (14.66) 17 (14.66) 0.012*
Obese (30-40) 98 (80.99) 14 (11.57) 9 (7.44)
Educational status
Primary school and lower 149 (76.80) 23 (11.86) 22 (11.34)
Middle school and high school 47 (61.04) 14 (18.18) 16 (20.78) 0.064
University and upper 22 (68.75) 7 (21.88) 3(9.38)
Regular diet
No 62 (69.66) 13 (14.61) 14 (15.73) 0.762
Yes 156 (72.90) 31 (14.49) 27 (12.62) '
marital status
Single 13 (56.52) 6 (26.09) 4 (17.39) 0.184
Married 205 (73.21) 38 (13.57) 37 (13.21) '
Regular sports
No 169 (74.78) 28 (12.39) 29 (12.83) 0.129
Yes 49 (63.64) 16 (20.78) 12 (15.58) )
Take vitamin supplements
No 202 (75.94) 39 (14.66) 25(9.40) <0.001*
Yes 16 (43.24) 5(13.51) 16 (43.24) )
Take fish oil
No 213 (72.95) 43 (14.73) 36 (12.33) 0.007%
Yes 5 (45.45) 1(9.09) 5 (45.45) )
Wearing closed clothes
No 100 (68.97) 24 (16.55) 21 (14.48) 0517
Yes 118 (74.68) 20 (12.66) 20 (12.66) '
. . Median Median Median
Continuous Variables . . .
(min-max) (min-max) (min-max)
Age 53 (40-71) 53.5 (43-69) | 52 (40-67) 0.059
Sleep time 7 (1-10) 7 (3-10) 7 (4-10) 0.110
Milk consumption (days per month) 10 (0-30) 10 (0-30) 10 (1-30) 0.572
Cheese consumption (days a month) 30 (0-30) 30 (0-30) 30 (2-30) 0.374
Fish consumption (days a month) 4 (0-30) 4 (0-20) 4 (0-15) 0.807
Chicken consumption (days a month) 4 (0-15) 4 (0-8) 4 (0-15) 0.302
Egg consumption (days a month) 30 (0-30) 22.5 (0-30) 30 (0-30) 0.240
Butter consumption (days a month) 8 (0-30) 10 (0-30) 15 (0-30) 0.423
Clotted cream consumption (day in a month) 0 (0-30) 0 (0-30) 0(0-4) 0.108
Corn oil consumption (day in a month) 0 (0-30) 0(0-4) 0 (0-20) 0.102

*p value < 0.05 (row percentages have been showed.)
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Considering the relationship between VDR gene polymorphisms and vitamin D levels, women with Apal aa

genotype were found to have a lower frequency of normal vitamin D levels (p = 0.029). In univariate analyses,

no statistically significant difference was found between other VDR gene polymorphisms and vitamin D levels

(p> 0.05) (Table 3).

Table 3. The relationship between vitamin D level and VDR gene polymorphism

Vitamin D Level

Statistical analysis

Deficiency Insufficiency Normal
. n (% n (% n (%
VDR gene polymorphism (Gréug ) (Gro(up)ll) (Groglp)lll) p value
Bsml
BB 33 (78.57) 6 (14.29) 3(7.14)
Bb 119 (73.01) 22 (13.50) 22 (13.50) 0.602
bb 66 (67.35) 16 (16.33) 16 (16.33) '
B allele 185 (74.90) 34 (13.77) 28 (11.34) 0.159
b allele 251 (69.92) 54 (15.04) 54 (15.04) ]
Taq
TT 89 (67.94) 23 (17.56) 19 (14.50)
Tt 101 (77.10) 13 (9.92) 17 (12.98) 0.346
tt 28 (68.29) 8 (19.51) 5(12.20) '
T allele 279 (70.99) 59 (15.01) 55(13.99) 0.471
tallele 157 (73.71) 29 (13.62) 27 (12.68) '
Fok1
FF 138 (73.40) 28 (14.89) 22 (11.70)
Ff 72 (69.90) 15 (14.56) 16 (15.53) 0.657
ff 8 (66.67) 1(8.33) 3(25) )
F allele 348 (72.65) 71 (14.82) 60 (12.53) 0.286
fallele 88 (69.29) 17 (13.39) 22 (17.32) '
Apa
AA 80 (72.07) 13 (11.71) 18 (16.22)
Aa 96 (70.59) 18 (13.24) 22 (16.18) 0.029*
aa 42 (75) 13 (23.21) 1(1.79) ]
A allele 256 (71.51) 44 (12.29) 58 (16.20) 0.180
a allele 180 (72.58) 44 (17.74) 24 (9.68) '

VDR: vitamin D receptor; *p value < 0.05

According to the logistic regression analysis based on vitamin D levels, receiving vitamin D and omega-3

supplements and prolonged sleep duration were protective factors for vitamin D deficiency (respectively; p

<0.001, p=0.020,p = 0.014). Of the VDR gene polymorphisms, the Bsml bb genotype was found to protect from

vitamin D insufficiency, while the Apal aa genotype increased the risk of vitamin D insufficiency (respectively;

p=0.013, p = 0.015) (Table 4).
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Table 4. Logistic Regression Analysis on Normal Vitamin D Level

Determining factors 0Odds ratio (Univariate) 0dds ratio (Multivariate)

B %95 CI p-value B %95 CI p-value
Age 0.938 0.884-0.995 0.033 0.962 0.896-1.033 0.289
Education Status
middle 2.051 1.011-4.159 0.047 0.832 0.303-2.288 0.722
high 0.809 0.227-2.877 0.743 0.267 0.048-1.480 0.131
Be married 0.723 0.233-2.244 0.575 0.495 0.102-2.396 0.382
Body mass index
25-29,9 0.584 0.270-1.264 0.172 0.825 0.309-2.206 0.702
30-40 0.273 0.112-0.665 0.004 0.327 | 0.104-1.031 0.056
Regular sports 1.254 0.605-2.599 0.543 0.674 0.257-1.765 0.421
::ll:;lements VI | 7345 | 340115860 | 0<0.001 | 8564 | oo | <0001*
Take fish oil 5.926 1.720-20.417 0.005 5.947 216353‘;)9 0.020*
Sleep time 1.171 0.951-1.441 0.136 1.406 1.071-1.845 0.014*
Sl‘:ltstsl‘il;rt‘;’;‘:‘ 0.878 | 0.712-1.082 0222 | 0.787 | 0.568-1.092 | 0.151
Egg consumption 1.025 0.992-1.059 0.141 1.016 0.974-1.058 0.467
Corn oil consumption 0.969 0.860-1.091 0.599 0.959 | 0.837-1.097 0.540
Bsml
Bb 2.028 0.577-7.132 0.270 3.301 f56§;1 0.137
bb 2.537 0.698-9.221 0.158 8.376 1.560- 0.013*

44.969

Taq
Tt 0.879 0.435-1.778 0.720 0.953 | 0.331-2.746 0.929
tt 0.819 0.285-2.350 0.710 1.587 0.303-8.314 0.585
Fok1
Ff 1.388 0.693-2.778 0.355 1.221 0.519-2.972 0.648
ff 2.515 0.633-10.000 0.190 1.991 ;)23334 0.470
Apa
Aa 0.997 0.505-1.969 0.993 0.873 0.377-2.018 0.750
aa 0.094 0.012-0.723 0.023 0.067 | 0.007-0.597 0.015*

B = regression coefficient, *p value < 0.05
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Discussion

The study aimed to investigate the effects of lifestyle habits and VDR gene polymorphisms on vitamin D levels
in menopausal women. At the end of the study, we found that receiving vitamin D supplements, Omega-3
supplements, and increased sleep duration prevented the risk of vitamin D deficiency. We concluded that the
Bsml bb genotype, one of the VDR gene polymorphisms, protects from vitamin D deficiency, while the Apal aa

genotype increases the risk of vitamin D deficiency.

Our study found that taking vitamin D and Omega-3 supplements are protective factors against Vitamin D
deficiency. The systemic review and meta-analysis by Alhabeeb et al. stated a significant increase in serum
vitamin D levels, especially after eight weeks of omega-3 supplementation usage.'® A randomized controlled
trial by Laing et al. concluded that omega-3 and vitamin D supplements increased serum vitamin D levels.1?
Vitamin D is first hydroxylated to 25-hydroxyvitamin D and then transformed into the active form 1,25-
Dihydroxy Vitamin D with the help/activation of the renal 1a-Hydroxylase enzyme. It is thought that Omega-3
fatty acid increases serum vitamin D levels by increasing external 1a-hydroxylase activity or by suppressing
the 24-hydroxylase enzyme that catabolizes 1,25-Dihydroxy Vitamin D.18 It is known that vitamin D has effects
on various systems such as the cardiovascular system, hematopoietic system, and urogenital system besides
its effects on bone mineral and calcium metabolism.23 Therefore, serum vitamin D levels might be more critical
than expected. Patients could be advised to take vitamin D and Omega-3 supplements to increase vitamin D

levels.

In our study, we found that every 1-hour additional time to patients' sleep duration is protective against the
risk of vitamin D deficiency. Liu et al. also concluded that sufficient sleep duration increases the levels of
vitamin D.1° Studies have also reported a positive relationship between increased sleep quality and high serum
vitamin D levels.2? The literature data are insufficient to explain sleep and serum vitamin D levels. The positive
effect of vitamin D on melatonin, known as the sleep hormone, or the presence of VDR in the hypothalamus
region where sleep is regulated, may be responsible for the relationship between sleep duration and quality
and serum vitamin D level. More studies are needed to explain the direction and mechanism of action between
vitamin D level and sleep duration and quality.202! More studies are needed to explain the direction and

mechanism of action between vitamin D level and sleep duration and quality.

As a result of our study found that Apal aa genotype increases the risk of vitamin D deficiency, and the Bsml bb
genotype is protective against vitamin D deficiency. When we look at the literature, it was concluded that the
Bsml bb genotype protects against vitamin D deficiency in the studies of Divanoglou et al., similar to our study.
22 Likewise, the studies of Sinharay et al. in India also support the conclusion that the Bsml bb genotype protects

against vitamin D deficiency.23 Although they found lower vitamin D levels in women with bb genotype in their
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study by Ahmad et al.,, They did not find a statistically significant difference between BB and Bb genotypes.2*
Also, we found that FokI and Taql gene polymorphisms did not affect serum vitamin D levels. However, Ma et

al. have found that vitamin D levels may change depending on FokI and Taql VDR polymorphisms.25

When we look at the studies conducted in Turkey, there was no significant difference between Bsml, Apal, Taql
and FokI polymorphisms and serum vitamin D levels in the studies of Albas et al. and Korucu et al.2627 [n the
study of Elkama et al.,, serum vitamin D level was found to be higher in patients with Fokl ff, BsmI Bb, Taql Tt
and Apal AA genotypes.28 Our study concluded that people with the Apa AA genotype had higher serum vitamin
D than those with the aa genotype. These differences between genetic polymorphisms and vitamin D levels
may exist due to ethnic and geographic reasons, lifestyle differences, or laboratory differences between studies.
Based on the current literature data, it is impossible to explain the relationship between VDR gene

polymorphisms and vitamin D levels.

One of the study's limitations may be due to/caused by the patients selected only from a tertiary healthcare
institution. Similar studies need to be done in other health institutions. Another limitation of the study is that
the patient's responses to the questions about their lifestyle habits are based on self-report and not

standardizing the vitamin D and Omega 3 supplements they use.

In conclusion, vitamin D and Omega 3 supplements can protect patients from vitamin D deficiency. It could be
recommended for all patients to use supplement preparations in a certain way by measuring vitamin D levels
periodically to protect patients from hypervitaminosis. It should be kept in mind that vitamin D levels may be
low in people who do not have enough sleep duration. Our study found that the Apal aa genotype increases the
risk of vitamin D deficiency, while the Bsml bb genotype was protective against vitamin D deficiency.
Considering that vitamin D deficiency may cause serious effects, therefore more studies are essential on this

subject.
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Abstract

Objectives: This study aimed to conduct a bibliometric analysis of medical specialty dissertation studies
conducted in Family Medicine departments and clinics between 2000 and 2020.

Materials and Methods: This descriptive study was conducted between 2000 and 2020 by examining 1628
dissertations in the field of family medicine specialization. In the first process, information regarding the
dissertation was recorded. In the second process, the conversion of dissertations into articles was evaluated.
The journal indexes, Q classification and citation numbers of the dissertations publications were determined.
Results: 1009 (61.98%) of the students were female. 977 (60.01%) of the dissertations belonged to university
hospitals. The number of dissertations in which the title of advisor associate professor was 579 (35.56%).
Preventive health services were the most frequently selected topic in the dissertations (8.66%).
Descriptive/cross-sectional studies were the most preferred research type, with 1414 (86.85%) dissertations.
Project support, laboratory, and radiological tests have decreased significantly over the years (p<0.05). 458
(28.13%) of the dissertations were published in any journal. Considering the databases of the publications, 92
(20.09%) were published in SCI/SCI-Expanded.

Conclusion: About a quarter of the theses have been published in any journal, and there has been a noticeable
increase in publications in international indexes in recent years. Theses with research type of case-control,
intervention, laboratory and radiologic test use were more likely to be published. Concordantly, it is advised to
give precedence to studies situated higher on the evidence pyramid, allocate sufficient funds to finance
research, and increase backing for projects.

Keywords: Family medicine, family medicine specialization education, family medicine dissertation, scientific

publication.
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Introduction

The clinical specialty of family practice combines clinical, biological, and behavioral sciences while providing
multidimensional and uninterrupted health services to individuals, families, and society, which constitutes the
first point of medical contact in the health system, dealing with all health problems regardless of age, gender

or any other characteristics of the person seeking service.12

In Turkey, family medicine has been a medical discipline and specialty for over 30 years. Specialty training
began in 1985 at training and research hospitals in Ankara, Istanbul, and Izmir. Nowadays, more than 250
instructors and approximately 3750 research assistants continue their education in 86 family medicine

training clinics approved by the Medical Specialization Board (TUK).3

In order to graduate, medical specialty students are required to identify a topic related to the specialty they are
studying and write a dissertation.* The dissertation production and writing process has many contributions to
the research assistant. In addition to conducting a scientific study, it provides the opportunity to learn how to
review_the literature and read articles with a critical perspective. Therefore, the dissertation preparation
process should be viewed as a theoretical and practical training opportunity.> The process of writing a
dissertation, which should be a process in which possibilities are turned into opportunities and training is

received, has now begun to be seen as an obstacle and obligation only to take the specialization exam.®

Undoubtedly, producing an original study on the subject of interest and contributing to the literature that has
never been conducted before is a challenging and demanding process for researchers. Quality scientific
research requires using qualified information, avoiding plagiarism, and correctly utilizing academic language.

This challenging process can be managed through a planned and balanced working approach.”

Several studies were identified when reviewing the literature on family medicine specialty dissertations.
Yaman et al. comprehensively analyzed 140 specialty dissertations between 1981 and 2008. Similarly,
Mengiilliioglu and Unliioglu conducted research involving 492 specialty dissertations from 2005 to 2015. The
article by Uger and Keten, published in 2016, investigated the publication status of 384 family medicine
specialty dissertations as scientific articles.8-10 In our study, we aimed to conduct a bibliometric analysis of
medical specialty dissertation studies prepared by family medicine specialty students between 2000-2020 and

present them comprehensively and up to date.
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Materials and Methods

Type of Study

This descriptive study retrospectively examines the bibliometric analysis of medical specialty dissertation

studies conducted in Family Medicine Departments and Clinics between 2000-2020.
Data Collection Method

Within the scope of the study, all dissertations in the field of family medicine specialization between January 1,
2000, and January 1, 2020, which were included in the thesis archive page of the National Thesis Center
(https://tez.yok.gov.tr/UlusalTezMerkezi/) database of the Council of Higher Education (YOK) were examined.
Theses that had "permitted" access to dissertation content were selected, and 1630 medical specialty
dissertations were included in the study. The dissertations of 2020, 2021, and 2022 were not included in the
study, considering the process of dissertations becoming publications might take time. Two dissertations were
excluded from the study during data analysis because one was from the Department of Forensic Medicine, and
the other was from the Department of Internal Medicine. A total of 1628 theses were included in the study.
After the dissertations were accessed through the YOK National Thesis Center, information about the thesis

was recorded.

The data of dissertation, number, year, name of the dissertation student; name, gender, institution, number of
dissertation advisor, academic title of the dissertation advisor, subject of the dissertation, type of research,
number of samples, place of the dissertation (hospital / field), number of centers where the dissertation was
made (single center / multi-center), presence of questionnaire use, laboratory presence of test use, presence
of radiological test use, presence of project support were recorded. In the second stage, the conversion status
of the dissertation into articles was examined. In this context, the publication status of the dissertation, if it was
published, the year of publication, if it was published, how long after the writing date of the dissertation it was
published, the name of the publication journal, the databases in which the publication journal is included, the
impact factor of the publication journal, the number of citations the publication received, the dissertation
student's academic career status after the dissertation, and the dissertation student's continuation of research
on the same subject as the dissertation were obtained. While investigating the publication status of the
dissertation, Google (https://www.google.com/), Google Scholar (http://scholar.google.com.tr/), PubMed
(https://www.ncbi.nlm.nih.gov/pubmed/), TR Index TUBITAK ULAKBIM (https://trdizin.gov.tr/) and
Dergipark (https://dergipark.org.tr/tr/) search engines were searched by entering the name and surname
information of the dissertation authors and advisors, the title of the dissertation in Turkish and English and

keywords.
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Categorization of the Data

The institution of the dissertation student was grouped as a university hospital, training, and research hospital.

If there was more than one dissertation advisor, the title of the first advisor was recorded.

The subject of the dissertation was classified according to the topics in the Family Medicine book written by
Robert R. Rakel and David P. Rakel.! The main topics were determined as Principles of Family Medicine and
Family Medicine Practices. The topics outside the book were categorized according to the International
Standard for Primary Care-3 (ICPC-3) classification. Topics other than the Family Medicine book and the ICPC-
3 classification were categorized as "other”. In case more than one topic was examined in the dissertations, the

dominant topic was considered.

When categorizing the place where the thesis was conducted, it was classified into two categories: hospital and
field settings. While family health centers were considered the field, studies conducted in medical faculties
were recorded as hospitals. Faculties other than medical faculties were considered as fields. When evaluating
the number of centers where the dissertation was conducted, dissertations conducted in a single building or

institution were considered a single center.
Evaluation of Research Types

The research type of the dissertation was grouped as descriptive-cross-sectional, case-control, cohort,
intervention, methodological, qualitative, quantitative-qualitative, ecological, systematic review and meta-
analysis. Due to their low number, qualitative, quantitative-qualitative, ecological, systematic review and meta-
analysis research types were included in the "other" group. In dissertations where more than one type of
research was used, the research type that was higher in terms of evidence value in the evidence pyramid was

recorded.
Evaluation of Publication Status of Dissertations

The publication status of the dissertations was grouped as publication / non-publication. In which group of
databases, the publications were indexed was examined. Indexes were categorized as SCI / SCI Expanded,
international, and national. If a journal is included in different indexes, the index in the higher academic

category is taken as the basis.
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Examination of Publication Journals

The impact factor of the publication journal of the publications in SCI / SCI Expanded indexes was recorded,
and the journals were classified according to the Q index. While recording the Q index data of the publication

journal, it was taken into consideration that it was the same year as the publication year.
Analyzing the Citations of Publications

The citations of the publications were recorded using Web of Science (https://www.webofknowledge.com),

PubMed (https://www.ncbi.nlm.nih.gov/pubmed/), Google Scholar (http://scholar.google.com.tr/) websites.
Examination of the Academic Career Status of Dissertation Holders

Information on the dissertation author's academic career status after the dissertation was obtained by
searching the websites of the Republic of Turkey Ministry of Health, Council of Higher Education
(https://akademik.yok.gov.tr/AkademikArama/) and Google. Having an academic career was defined as

working at least as an assistant professor.
Statistical analysis

The SPSS 22.0 software package was used for statistical analysis of the data obtained in the study. Descriptive
statistics were given as number (n) and percentage (%) for categorical parameters and mean (mean), standard
deviation (SD), median, minimum (min), and maximum (max) for numerical parameters. The chi-square test
was used to analyze the percentage differences between two independent groups. A p-value <0.05 was

considered significant in comparative analyses.

Results

The study included 1628 dissertations between 2000 and 2020 in the field of family medicine specialization
accessed through the National Thesis Center. When the number of dissertations was distributed by year, it was
observed that there was a significant increase in the number of dissertations since 2014. The highest number

of dissertations was reached in 2019 (Figure 1).
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Figure 1. Distribution of the number of dissertations by years

Of the residency students, 1009 (61.98%) are women, and 977 (60.01%) dissertations belong to the university

hospital. Dissertations were conducted with a supervisor at the highest rate (n=1538; 94.47%). It was

determined that 579 (35.56%) were associate professors with a dissertation advisor (Table 1).

Table 1. Gender and institutional distribution of dissertation holders, number of supervisors and titles of

dissertations
Variables n %
Gender
Female 1009 61.98
Male 619 38.02
Institution
University Hospital 977 60.01
Training and Research Hospital 651 39.9
Number of Advisors
1 1538 94.47
2 87 5.34
3 3 0.19
Advisor Title*
Professor 505 31.01
Associate Professor 579 35.56
Assistant Professor 353 21.68
Specialist Doctor 191 11.75

*The first advisor was considered for dissertations with more than one advisor.
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When examining the dissertations, it was observed that a majority of 1047 (64.31%) placed greater emphasis
on family medicine practices. Furthermore, an analysis of the research types employed in the dissertations
revealed that descriptive/cross-sectional studies were the most commonly utilized, accounting for 1414

(86.85%) of the total (Table 2).

Table 2. Distribution of dissertation topics according to titles and research types of dissertations

Topic Titles n %
Principles of Family Medicine 484 29.72
Family Medicine Practices 1047 64.31
ICPC-3 Coded Topics Excluded from Rakel Book 59 3.62
Other 38 2.35
Research Type

Descriptive / Cross-Sectional Research 1414 86.85
Intervention Research 80 491
Case-Control 77 4.72
Methodological 26 1.59
Cohort 7 0.42
Other 24 1.51

30%
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20002001 2002 2003 2004 2005

100%

90% I

80%

70%
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50%

- I I I I I I I
2006 2008 2!1 2012 2!3 2014|2015 2!6 2017 2018 2019

2007 2009 2010

m Elderly Patient Care 0 0 0 0 0 0 0 0 0 0 33 267 143| 45 31 87 118 73 43 | 62
m Hypertension 0 0 1000 O 0 0 0 |176 10,7 125 26,7 133|143 91 125 43 29 | 49 10,1 31
m Family Medicine 0 0 0 0 0 250 250 11,8 214 O 33 67 48 227 0 109 78 89 72 41
m Obesity 0 0 0 0 0 250 O 0 3,6 0 33 0 48 191 63 87 118 24 87 114
m Nutrition and Family Medicine 4] 4] 4] 4] 0 0 250 59 36 0 |67 133 48 45 219 /109 78 57 101 67
= Harmony - Agreement with Patient| 0 0 0 0 0 250 250 O 10,7 O | 33 0 95|45 94 65 98 81 87 83
Nicotine Addiction 0 0 0 0 0 0 0 59 10,7 125 33 133 95 91 94 109 118|106 65 109

® Diabetes Mellitus 0 333 0 0 0 250 250 11,8 179 50,0 233 200 48 182 63 13,0 108 130 94 114
H Anxiety - Depression 0 333 0 0 0 0 0 |353 214 125 200 67 333|136 94 196 78 171 138 124
B Preventive Health Services 0 333 0 1000 O 0 0 11,8 0 125 67 0 0 45 219 65 |17,6 1 22,0 21,0 254
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Figure 2. Distribution of the most used subjects in dissertations by years (top 10 subjects)
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The distribution of the most preferred subjects in dissertations according to years is shown in Figure 2. In
recent years, preventive health services, anxiety-depression and diabetes mellitus have been particularly
emphasized, whereas hypertension, care of the elderly patient and nicotine addiction have consistently found

their place in the last ten years.

When the information on the materials and methods used in the dissertations was examined, we saw that most
dissertations were conducted in a single center. Questionnaires were used in 1319 (81.01%) of the
dissertations. Regarding the type of research, it was found in 1193 (73.28%) of the dissertations. As the years
progressed, there was a statistically significant decrease (p<0.001) in the frequency of field studies, the use of
laboratory and radiologic tests in studies and the receipt of project support, and a statistically significant

increase (p<0.001) in the use of questionnaires and the type of research (Table 3).

Table 3. Information on materials and methods used in dissertations by years

Variables Total 2000-2004 | 2005-2009 | 2010-2014 2015-2019 "
n (%) n (%) n (%) n (%) P
Hospital / Field
Study
. 157
a,b b a

Hospital 1232 (75.67) | 13 (81.25) 90 (64.74) (64.60)) 972 (7801 | _o 001

Field 396 (24.32) | 3(18.75)a» | 49 (35.26)> | 86 (35.40)> | 258 (21.0)a
Single Center /
Multi-Center

Single Center 1611 (98.95) | 16 (100.00) | 138(99.28) | 238(97.94) | 1219(99.10) | .

Multi-Center 17 (1.05) 0 (0.00) 1(0.72) 5 (2.06) 11 (0.90) '
Project Support b b b
Received 161 (9.88) 1 (6.25)2 24 (17.26)" | 43 (17.69) 93 (7.56)2 | <0.001
Survey Usage 1319 (81.01) | 10 (62.50)2 | 93 (66.90)> (7;8742)b 1032 (83.90) | <0.001
:‘;;:;at"ry 234 (14.37) 9(56.3)7 | 45(32.4)2b | 61(25.1)° 119 (9.7) | <0.001
Use of
Radiological 96 (5.89) 1(6.25)*» | 15(10.79)> | 25(10.28)> | 55(4.47)2 | <0.001
Testing
Research Type ab b 142 .
Indication Status | 1193 (73:28) | 4(25.00) 41 (29.49) (58.43)° 1006 (81.78)c | <0.001

The publication status of the dissertations is shown in Figure 3. 458 (28.13%) of the dissertations were
published in any journal. Reviewing the publications' databases, 92 (20.09%) were published in SCI / SCI
Expanded, 190 (41.49%) in international, and 176 (38.42%) dissertations in national databases. The Q

categorization of publications in SCI / SCI Expanded journals is shown in Figure 4. The average publication
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period of 458 dissertations that turned into articles was 2.8+2.2 years. The latest time to become an article was

found to be 17 years.

International National

Non-Publication Publication n=190 (41.49%) | n=176 (38.42%)

n=1170 n=458
(71.87%) (28.13%)

SCI /SCI-E
n=92 (20.09%)

= Non-Publication = SCI / SCI Expanded = International = National

Figure 3. Publication status of dissertations

National Q3

n=176 (%38.42) (32?7%%/)
-79%

SCI / SCI-E Q4
n=92 n=18

(20.09%) (19.56%)

International
n=190 (41.49%)

® [nternational = National = Q1 = Q2 = Q3 =Q4

Figure 4. Indexes and Q classifications of publication journals
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Figure 5. Journal index distribution of published dissertations

Journal index distribution of published dissertations according to years is shown in Figure 5. In recent years,

there has been an increase in the percentage of publications in international journals.

The average impact factor of the publication journals was 1.5+1.3; the average number of citations was
6.0+13.2; and_the citations per year was 1.2+2.3. The post-dissertation academic career of the dissertation
students and the continuation of their research on the same subject as the dissertation were examined. Of the
thesis holders, 110 (6.75%) had an academic career, and 128 (7.86%) continued their research on the same

subject as the dissertation.

The highest publication rate was 35.07% for dissertations with a case-control research type, 34.49% for ICPC-
3 coded subjects other than Rakel's book, and 34.79% for those with anxiety and depression as the research
subject. The index evaluation of the publication journals according to the research type of the dissertations, the

topic of the research and the subject of the research is shown in Table 4.

The publication status of the dissertations according to the information regarding the materials and methods
used in the dissertations is shown in Table 5. A statistically significant higher publication rate was found in
dissertations that used laboratory and radiologic tests than in dissertations that did not (p<0.001; p=0.019,

respectively).
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Table 4. Evaluation of the Distribution of Dissertations According to the Type of Research, Topic of the

Research and Subject of the Research with the Publication Status of the Dissertations

Index
. . Non-
SCI / SCI-Expanded | International National R
n (%) n (%) n (%) Publication
n (%)

Research Type
Descriptive / Cross-Sectional 71 (17.92) 164 (41.41) | 161 (40.67) | 1018 (71.99)
Research
Intervention Research 8 (34.78) 8 (34.78) 7 (30.44) 57 (71.25)
Case-Control 9 (33.33) 12 (44.44) 6(22.23) 50 (64.93)
Methodological 2 (33.33) 3(50.0) 1(16.67) 20 (76.92)
Cohort - 1(100.00) - 6 (85.71)
Other 2 (40.00) 2 (40.00) 1(20.00) 19 (79.16)
Research Topic
Principles of Family Medicine 21 (15.78) 60 (45.11) 52 (39.11) 365 (73.29)
Family Medicine Practices 68 (22.83) 119 (39.93) 111 (37.24) 736 (71.17)
ICPC-3 Coded Topics Excluded
from Rakel Book 1 (5.00) 9 (45.00) 10 (50.00) 38 (65.51)
Other 2 (28.57) 2 (28.57) 3 (42.86) 31 (81.57)
Research Subject (n=788)
Preventive Health Services 4 (10.27) 14 (35.89) 21 (53.84) 102 (72.34)
Anxiety - Depression 9 (22.50) 11 (27.50) 20 (50.00) 75 (65.21)
Diabetes Mellitus 4 (13.80) 15 (51.72) 10 (34.48) 70 (70.70)
Nicotine Addiction 6 (31.59) 9 (47.36) 4 (21.05) 56 (74.66)
E;‘tri‘;‘rf’t“y - Agreement with the 4 (40.00) 4 (40.00) 2 (20.0) 53 (84.12)
Nutrition and Family Medicine 2 (14.29) 7 (50.00) 5(35.71) 49 (77.77)
Obesity 6 (28.58) 11 (52.38) 4 (19.04) 40 (65.57)
Family Medicine - 8 (47.06) 9 (52.94) 43 (71.66)
Hypertension 4 (22.22) 4(22.22) 10 (55.56) 40 (68.96)
Elderly Patient Care 6 (33.36) 8 (44.44) 4(22.22) 35 (66.03)
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Table 5. Publication status of dissertations according to the information on materials and methods used in the

dissertations
Variables Publication Status
Yes No p*
n (%) n (%)
Hospital / Field Study
Hospital 352 (28.58) 880 (71.42) 0.487
Field 106 (26.77) 290 (73.23) )
Single Center / Multi-Center
Single Center 456 (28.31) 1155 (71.69) 0.177
Multi-Center 2 (11.77) 15 (88.23)
Project Support Received
Yes 48 (29.82) 113 (70.18) 0.617
No 410 (27.98) 1057 (72.05) '
Questionnaire Usage
Yes 360 (27.30) 959 (72.70) 0120
No 98 (31.72) 211 (68.28) '
Laboratory Usage
Yes 93 (39.75) 141 (60.25)
No 365 (26.19) 1029 (73.81) <0.001
Use of Radiological Testing
Yes 37 (38.55) 59 (61.45) 0.019
No 421 (27.49) 1111 (72.51)

*Chi-square test, (Row percentage was used.)

When analyzing the dissertations based on the academic career of the students and whether they continued

research on the same subject as their dissertation, it was found that the publication status of the dissertations

was statistically significantly higher among students who had an academic career and those who continued

research on the same subject (p<0.001) (Table 6).

Table 6. Publication status of dissertations according to dissertation students' academic career and
continuation of research on the same subject as the dissertation

Variables Publication Status
Yes No p*
n (%) n (%)
Academic Career
Yes 86 (78.18) 24 (21.82) <0.001
No 372 (24.51) 1146 (75.49)
Continuation of Research on the Same Subject as the
Dissertation
Yes 94 (73.43) 34 (26.67) <0.001
No 364 (24.27) 1136 (75.73)

*Chi-square test, (Row percentage was used.)
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Discussion

Specialization dissertations mirror the studies conducted in the health field and should have high-quality
scientific research. Scientific research should be published in a peer-reviewed journal in order to reach its real
value. Publishing in reputable journals with a high impact factor enables reaching a wide audience and is also
the best way to evaluate quality.!! In this way, the study's results can easily reach researchers and scientists

worldwide while contributing academically and professionally to the researcher and the institution.

Bibliometric analysis of medical specialty dissertations in the field of family medicine in our country is a very

important way to determine scientific field trends.

Using bibliometrics, a method used to obtain evaluation indicators of scientific literature, we analyzed 1628
dissertations in the field of family medicine from the past 20 years in our study. A gradual increase in
dissertations was observed, especially after 2014. It is thought that our Ministry of Health has increased the
number of family medicine quotas with the project of increasing the number of family medicine specialists, and

this situation is reflected in the number of family medicine specialty dissertations.

In the study by Yaman et al. on the qualitative evaluation of specialty dissertations in the field of family
medicine in Turkey, it was emphasized that most of the dissertations were related to other specialties and
approximately 20% were related to the clinical practice of family medicine and principles of family medicine.®
In the dissertations study, in which Mengiilliioglu examined 492 specialization dissertations in the field of
family medicine in Turkey in 2015, it was stated that titles such as medicine/family medicine
discipline/patient-physician relationship were mentioned at a rate of 4.7%.° In our study, family medicine
practices were the most common topic. Although the proportion of dissertations focusing on the principles of
family medicine has increased over time, it is seen that there is very little emphasis on medicine and social
issues in the studies, and the topics are mostly selected from topics related to family medicine practice areas.
Family medicine has a clinical basis focused primarily on the medical care of the sick individual.! This clinical
basis is also valid for family medicine residents. In addition, the fact that family medicine residents work in
clinics during rotations increases their clinical observational power, which is reflected in the dissertation

topics.

In our study, it was seen that 28.1% of the analyzed dissertations were published in any journal. In Kaya's study
in the field of public health, it was reported that 30.3% of specialty theses were publications.'? Akpinar Mayir
etal.'s study, which evaluated the publication rates and number of citations of dissertation research conducted
in gynecology and obstetrics clinics in university hospitals, reported that 39.1% of the dissertations turned into

publications in total.!3 It was reported that 37.7% of dissertations in the field of psychiatry, 35.6% of
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dissertations in the field of ear-nose-throat, and 32.6% in the field of forensic medicine were turned into
publications.1#16 [n a study conducted by Yaman et al. in 2011, the publication rate in the field of family
medicine was 10.7%, and in the study conducted by U(;er and Keten in 2016, it was reported as 11.5%.810
Although it is seen that family medicine specialty dissertations have fewer publications compared to other
branch dissertations, the fact that the publication rate increased to 28.2% with the examination of theses until

2020 in our study showed that the theses conducted in recent years are more valuable in terms of publication.

Regarding research types, the publication rate of case-control dissertations in our study was found to be 35.1%,
whereas the rate was 28.7% in intervention studies and 28% in descriptive/cross-sectional studies. In Mustu's
dissertation study analyzing publications in the family medicine field, the publication rate of studies with
cohort, intervention, case-control, and experimental research methods in SCI-indexed journals was higher than
descriptive and cross-sectional studies.l” These data we obtained show us that studies at a higher level in the

evidence pyramid are more valuable in publication.

When the publication status of the dissertations was examined according to the information on the equipment
methods used in the theses, it was found that those who used laboratory and radiologic tests in their research
had a higher publication rate. In addition, the publication rate in an SCI/SCI-Expanded indexed journal for
dissertations with laboratory use was higher than those without laboratory use. It is thought that the use of
laboratory and/or radiologic tests increases the scientific quality of the studies, which may contribute to the

potential of the study to be published.

The difficulties of turning dissertations into articles also affect the publication time. Factors such as the writing
of the dissertation article, the evaluation (positive or negative) of the article by the journal, and the resulting
publication in the journal involve a significant amount of time. The average publication time of dissertations as
articles varies among branches. Some examples are 2.8 years for urology and psychiatry, three years for
medical ecology and hydroclimatology, 3.14 years for public health, 3.46 years for anesthesia, and 5.2 years for
physiology.121418-21 [n our study, the average time to turn dissertations into articles was 2.8 years, similar to

most branches. This result is consistent with the literature.

Our study is the most comprehensive and up-to-date study that examines 20 years of specialty dissertations in
the field of family medicine in Turkey, including 1628 dissertations. In addition to the qualitative evaluation of
the dissertations, the conversion of dissertations into publications and the index and Q classification of
publications were analyzed. The bibliometric analysis of the dissertations revealed the orientation of specialty
theses in the discipline of family medicine. Furthermore, our study offers valuable insights to new researchers

regarding under-explored topics in specialty dissertations.
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Limitations

Dissertations with "permitted” access_from the National Thesis Center were used in the study. The study did
not include the 65 dissertations whose access was not "permitted” and those conducted in the Training and

Research Hospital but not registered in the National Thesis Center.

This study used bibliometric analysis to conduct a comprehensive and up-to-date analysis of 20 years of
dissertation data in Family Medicine, a critical tool for identifying trends and new research ideas in scientific
studies. Dissertations have increased over the years, thus providing valuable scientific contributions, especially
for primary health care services. About a quarter of the dissertations were published in a journal and the rate
and process of publication of dissertations were found to be similar to other branches but higher than the
studies in the literature in the field of Family Medicine. Although the discipline of Family Medicine is seen to be
growing in strength, the process of the conversion of theses into articles should be further encouraged.
Dissertations with a research type of case-control, intervention, laboratory and radiologic test use were
published more frequently. Concordantly, it is advised to give precedence to studies situated higher on the

evidence pyramid, allocate sufficient funds to finance research, and increase backing for projects.

Ethical Considerations: Ethics committee approval of the study was approved scientifically and ethically by
Recep Tayyip Erdogan University Non-Interventional Clinical Research Ethics Committee on 18.04.2022 with
decision number E-40465587-050.01.04-407 and decision number 2022 /95.
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Abstract

Objectives: This study aimed to reveal the communication skills of family medicine residents who are new to
the profession and to provide formative feedback to residents in the early stages of their education.

Materials and Methods: 222 family medicine assistants studying in hospitals affiliated with the University of
Health Sciences within the borders of Ankara province participated in the research online. The socio-
demographic characteristics of the residents participating in the study were accepted as independent variables,
and the Turkish version of the Health Professionals Communication Skills Scale (HP-CSS-TR) was considered
as the dependent variable.

Results: The mean age of the participants was 22.13+2.25 years. The assistant seniority level of the
participants was 1.77+1.39 years. 80.63% of the participants reported having problems with the patients and
their relatives. 99.55% stated that they encountered difficult patients or their relatives. In our study, family
medicine clinical assistants' communication, empathy, respect and social skills were high. Senior participants
had better communication levels (p=0.011).

Conclusion: In our study, we found that family medicine residents have high communication skills, but they
expressed that they have difficulties communicating with patients and wanted to receive communication
training to improve their communication skills and cope with difficult patients. Giving feedback by measuring
the communication skills of young assistants who are new to the profession should be included in our assistant
training practice as a standard first-step assessment of the profession.

Keywords: Family Medicine, assistant, communication skills, empathy, education
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Introduction

The doctor-patient relationship is one of the most important elements in patient care and directly affects
patient satisfaction and treatment results. There is a growing body of evidence to suggest that effective clinical
communication contributes to improved treatment outcomes. Strong communication skills are an essential
component of medical school and postgraduate education.! Increased patient compliance and patient
satisfaction through communication skills and increased quality of patient care reduce the work stress of

employees.?

As a discipline, Family Medicine meets the health needs and expectations of the individual, family and society
by establishing effective communication with a holistic and patient-centered approach.? Previous studies have
evaluated communication mostly from a patient perspective. There are few studies evaluating communication
from the physician's point of view.#5¢ Communication skills are not well studied for assistants new to the
profession. In a study by Klein et al,, first-year family medicine assistants' verbal and online communication
skills were evaluated, and they emphasized the importance of feedback on communication skills at the
beginning of specialty training. Participating assistants also found the assessment helpful and stated that it

offers an opportunity for introspective learning and has the potential to change their practice.!

In a qualitative study conducted to evaluate the problems faced by primary care physicians with patients in the
province of Istanbul, it was found that the most common problems encountered by physicians related to
patients were violence against physicians, prescribing off-label prescriptions, out-of-hours examination
requests, problems related to the examination order, unnecessary complaints by patients and communication
problems. As solution suggestions, increasing the training to improve communication skills, establishing
institutions to provide legal consultancy to physicians, various sanctions to prevent unnecessary complaints

and some administrative recommendations were presented.”

Evaluating the communication skills of family medicine and primary health care physicians and trying to
increase their communication skills are attracting more and more attention and are the subject of research.1-3
This study aims to reveal the communication skills of family medicine residents new to the profession and

provide formative feedback to residents in the early stages of their education.

Materials and Methods

Our study is observational and descriptive. There are approximately 513 family medicine residents in Ankara.
In the calculation made by taking the confidence interval of 95% and the margin of error of 5%, the sample size

was calculated as at least 220 people when the population was 513. Between June 2021 and August 2021, 222
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family medicine assistants studying at the Health Sciences University Hospitals within the borders of Ankara
province participated in the online study. Those who started residency less than three months after the
working period were excluded from the study. Participants' consent to participate in the study was obtained

online.

The gender, age, marital status and seniority of the assistants were recorded. Whether they had any problems
with the patients and their relatives was questioned. It was recorded whether they received communication
training and drama training. It was questioned whether they found the communication training they received
was sufficient or not. It was determined whether they encountered difficult patients and their relatives and
whether they wanted to receive communication training to cope with this patient group. The socio-
demographic characteristics of the assistants participating in the study were considered independent
variables, and the Turkish version of the Health Professionals Communication Skills Scale (HP-CSS-TR) was

considered dependent variables.

HP-CSS-TR consists of four factors: 1) Empathy, 2) Informative Communication, 3) Respect, and 4) Social Skills.
The resulting scale consists of 18 items divided into four dimensions, including empathy (five items),
informative communication (six items), respect (three items) and social skill (four items). The participants
were assessed on how often each item applies to themselves by using a six-point Likert-type scale from 1 to 6
(1 = almost never, 2 = once in a while, 3 = sometimes, 4 = normally, 5 = very often, 6 = many times). Empathy
includes items 2, 4, 6, 11 and 12, and the score ranges between 5 and 30; informative communication includes
items 5, 8,9, 14, 17 and 18, and the score ranges between 6 and 36; respect includes items 1, 3 and 15, and the
score ranges between 3 and 18; social skill includes items 7, 10, 13 and 16, and the score ranges between 4 and
24. Higher scores reflect better communication skills of health professionals. It was determined that HP-CSS-

TR is a valid and reliable instrument for evaluating the communication skills of healthcare professionals.8

Descriptive statistics were presented with frequency, percentage, mean and standard deviation values.
Normality was assessed by skewness and kurtosis. All values were normally distributed. The t-test and analysis
of variance (ANOVA) test were applied to examine the measurements according to the study groups. Sidak
post-hoc test was conducted to evaluate the measurements that differed as a result of ANOVA. The Chi-square
analysis was used to examine the relationships between categorical variables according to groups. Correlation
analyses were applied to determine the relationship among the dimensions. Multiple linear regression analysis
was performed to examine the relationship between the research sub-dimensions and the general level of the
scale. In the study, p-values less than 0.05 were considered statistically significant. Statistical analyses were

performed with SPSS (Statistical Package for the Social Sciences) 25.00 package program.
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Results

Demographic Features

Two hundred twenty-two family medicine residents were included in our study. The mean age of the
participants was 22.13+2.25 years. The professional seniority level of the participants was 1.77+1.39 years.

Demographic characteristics are shown in Table 1.

80.63% of the participants reported having problems with the patients and their relatives. It was observed that
6.31% of the participants received certified communication training, while 25.68% received communication
training but did not have certificates. It was determined that 71.83% of the participants considered the

communication training they received sufficient. Communication-related features are shown in Table 1.

Table 1. Demographic data and communication-related characteristics of the participants

n %
Gender Female 140 63.06
Male 82 36.94
. Single 99 44.59
Marital Status Married 123 55.41
1. Term 63 28.38
Assistant Seniority 2. Term 83 37.39
3. Term 76 34.23
Do you have problems with patients and Yes 179 80.63
relatives? No 43 19.37
Have you received communication Yes Certlﬁe_d_ 14 6.31
training? Yes Uncertified 57 25.68
No 151 68.01
Do you think the training you received Yes 51 71.83
was adequate? No 20 28.17
Would you like to receive communication | Yes 157 70.72
training? No 65 29.28
. Yes 22 9.91
Have you had drama training before? No 200 90.09
Do you encounter difficult patients Yes 221 99.55
and/or relatives? No 1 0.45
Would you like to receive training on Yes 182 81.98
con.lmunlc'atlon with difficult patients and No 40 18.02
their relatives?

The participants' scores for the sub-dimensions of the communication in health scale are given in Table 2. In

general, it can be stated that the communication scores of the group are at a high level.
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Table 2. Investigation of Dimension Scores

Dimension Mean+SD
Empathy 23.20+3.68
Informative Communication 25.08+3.04
Respect 14.62+2.39
Social Skills 15.68+2.22

Examination of Scale Dimensions According to the Characteristics of the Participants

Regarding the hospitals of the participants, the empathy levels of the residents working at Ankara Training and
Research Hospital (TRH) were higher (p=0.032), while the communication levels of the residents working at

the Diskap1 and Kegioren TRH were found to be higher (p=0.024).

It was observed that residents who had problems with patients and their relatives had higher levels of empathy
and informative communication (p=0.011, p=0.010, respectively). It was determined that the participants who
thought their education was sufficient had higher levels of empathy and informative communication (p=0.013,
p=0.008, respectively). The comparison of empathy and informative communication dimensions according to

the characteristics of the participants is given in Table 3.

Participants' respect and social skill levels were found to be similar regarding gender (p=0.248, p=0.324,
respectively), marital status (p=0.320, p=0.052, respectively), and assistant seniority (p= 0.221, p=0.328,
respectively). It was observed that the social skill levels of the residents who had problems with the patients
and their relatives were higher (p=0.033). It can be stated that residents who received certified training had
higher levels of social skills (p=0.028). It was observed that residents who stated that the communication
training received was adequate had higher levels of social skills (p=0.032). Participants who received drama
training had higher levels of respect and social skills (p=0.009, p=0.007, respectively). The distribution of the

dimensions of respect and social skills according to the characteristics of the participants is given in Table 4.

There was a significant positive correlation between the participants' empathy levels and their communication

and respect levels (r=0.76, r=0.78, p=0.01, respectively) (Table 4).

In general, it was seen that the sub-dimensions were positively correlated among themselves. Multiple Linear
Regression analysis was conducted to see how communication level was related to the sub-dimensions. It was
seen that the explanation percentage of the model was 85% (R2=0.851). Regression analysis showed that
empathy, communication and social skill levels were significantly associated with the general patient

communication level (p=0.012, p=0.014, p=0.017, respectively). According to the regression model, empathy
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is the most important independent variable on the general communication level ($=0.561). It was observed

that the respect sub-dimension did not significantly affect the general patient communication level (Table 5).

Table 3. Investigation of Empathy and Informative Communication Dimensions According to Participants’

Characteristics
Informative
Empathy p Communication p
Mean+SD Mean+SD
Female 24.00+4.50 25.26+3.11
Gender Male 23.25+3.23 0.132 24.76%2.9 0.193
. Single 23.22+4.05 25+2.86
Marital Status Married 23.23+4.12 0405 25.14+3.19 0.328
1. Term 24.00+3.32 25.17+2.89
Assistant Seniority 2. Term 23.52+4.22 0.206 24.67+3.1 0.079
3. Term 23.26+4.41 25.43+3.07
Ankara ETH 24.50+4.00 24.95+3.06
A’;Ilirl;glty 23.40+3.05 24.94+3.2
3 * %
Hospital Diskapi ETH 23.003.90 0.032 25.54+2.88 0.024
Gllhane ETH 23.60+4.20 24.68+2.81
Kegioren ETH 23.80+4.05 25.86+3.39
Do You Have Problems Yes 23.55+4.20 25.36+3.01
with Patients and 0.011* 0.010*
Relatives? No 22.25+4.50 23.91+£2.95
Yes Certified 24.55+2.13 25.64+2.68
Have youreceived ves 23.3043.10 0.053 25.44+2.91 0.089
communication training? Uncertified
No 23.10+4.40 24.89+3.11
Do you think the training Yes 24.10+3.90 26.68+2.85
you received was 0.013* 0.008*
adequate? No 23.00+3.10 24.85+2.63
Would you like to Yes 23.70+4.20 24.99+3.10
receive gommunlcatlon No 23.80+3.80 0.233 2528429 0.077
training?
Have you had drama Yes 23.40+3.00 24.77+2.91
training before? No 23.30+4.50 0423 25.11+3.06 0.234
Would you like to
receive training on Yes 23.25+4.11 25.2+3.04
communication with 0.282 0.084
difficult patients and No 23.10+4.23 24.53+3.01
their relatives?
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Table 4. Investigation of Respect and Social Skills Dimensions According to Participants' Characteristics

Respect Social Skills
Mean+SD P Mean+SD P
Female 14.72x2.47 15.81+2.14
Gender Male 14.44%2.26 0.248 15.45%2.33 0.324
. Single 14.69+2,3 15.34+1.89
Marital Status Married 14.5622.47 0-320 15.9522.42 0.052
1. Term 14.90+2.20 15.65£1.91
Assistant Seniority 2. Term 14.42+2.40 0.221 15.85+2.16 0.328
3. Term 14.59+2.53 15.97+2.46
Ankara TRH 15.90+2.28 15.43+£2.01
A‘l‘{l;asrpaitcallty 14.10£2.43 15.44£1.99
. * *
Hospital Diskapi TRH 14.23:2.52 0.001 16.12:2.46 0.001
Giilhane TRH 14.18+2.51 15.55+2.17
Keciéren TRH 14.71+2.33 17.07+3.00
Do You Have Problems with Yes 14.72+2.33 0.258 15.85+2.28 0.033*
Patients and Relatives? No 14.19+2.60 ) 14.25+1.79 )
q ived Yes Certified 14.71+£2.13 16.93+2.2
e ining? Yes Uncertified | 14.8132.22 0.291 15.3242.16 0.028*
& No 14.54%2.49 1542422
Do you think the training Yes 14.78+2.3 0.193 16.65+£2.01 0.032*
you received was adequate? No 14.9+2.26 ) 15.85+2.28 )
Would you like to receive Yes 14.69+2.39 0.164 15.62+2.19 0351
communication training? No 14.43+2.4 ) 15.83+2.30 )
Have you had drama Yes 1591+2.11 0.009* 15.91+1.62 0.007*
training before? No 14.59+2.42 ) 14.71+£2.27 )
Would you like to receive Yes 14.72+2.31 15.77+2.26
training on communication
with difficult patients and No 14.15+2.73 0.333 15.28+1.97 0.375
their relatives?
Table 5: Multiple Linear Regression analysis results
Independent Variables (X)
Dependent Informative . . 2
Variables Empathy Communication Social Skills F Moael R
(B) (B) (B)
General 0.561 0.340 0.234 1332.45
Communication Level t=36.29 t=22.41 t=17.35 (p=0.011) 0.851
(Y) p=0.012 p=0.014 p=0.017 p=L.

The group was divided into clusters according to the general patient communication scores. As a result of the
clustering analysis applied in this context, it was seen that the group gathered under two clusters. The first of
these groups was n=112, 51.45% (21.57+1.36) with high scores and n=110, 49.55% (17.67+1.43) with
moderate scores. The characteristics of the participants according to the general patient communication level

are shown in Table 6.
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Table 6. Identification of clusters belonging to the general communication level

Group n % Mean+SD
High 112 51.45 21.57+1.36
Moderate 110 49.55 17.67+1.43

It was seen that the participants who had problems with patients and their relatives received certified

communication training, found the communication training sufficient, and wanted to receive communication

training about difficult patients and their relatives were in the group with a higher level of communication

(p=0.001 for all). Participants with medium and high communication levels had a similar rate of wanting to

receive communication in health (p=0.092). It was observed that the communication levels of the residents

were similarly high and moderate according to their drama education status (p=0.394). Senior participants had

better communication levels (p=0.039) (Table 7).

Table 7. Characteristics of participants according to general level of communication

General Level Of Communication
Characteristics of participants High Moderate p
n % n %
Female 75 53.57 65 46.43 "
Gender Male 37 | 4512 | 45 | 5488 | 00!
. Single 51 51.5 48 48.49
Marital Status Married 61 | 4959 | 62 | 5041 | 28
1. Term 33 52.38 30 47.62
Assistant Seniority 2. Term 38 45.78 45 54.22 | 0.039*
3. Term 41 53.95 35 46.05
Ankara TRH 41 47.67 45 52.33
Ankara City Hospital 25 50.00 25 50.00
Hospital Diskap1 TRH 23 56.09 18 4391 | 0.031*
Giilhane TRH 15 48.39 16 51.61
Kecioren TRH 8 57.14 6 42.86
Do You Have Problems with Patients and Yes 97 54.19 82 45.81 0.001*
Relatives? No 15 34.88 28 65.12 )
Yes, Certified 9 64.29 5 35.71
Have you received communication training? Yes, Not Certified 32 56.14 25 43.86 0.001*
No 71 47.02 80 53.98 )
Do you think the training you received was Yes 27 67.50 13 32.50 0.001*
adequate? No 20 50.00 20 50.00 )
Would you like to receive communication Yes 76 48.41 81 51.59 0.092
training? No 36 55.38 29 44.62 )
. Yes 11 50.00 11 50.00
Have you had drama training before? No 101 5050 99 49.50 0.394
Would you like to receive training on Yes 95 52.19 87 47.81
commumc_atlon with difficult patients and No 17 42.50 23 5750 0.026*
their relatives?
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Discussion

In our study, informative communication, empathy, respect and social skills of family medicine clinical
assistants were high. In general, it was observed that the dimensions were positively correlated with each other
at moderate and high levels. It was observed that the levels of empathy, communication, respect and social
skills were in interaction with each other. The level of empathy was the most important factor affecting patient
communication. Participants who received certified communication training were likelier to be in the group
with a high communication level. Participants who had problems with patients and their relatives were in the
group with a higher level of communication. Participants who received drama training had higher levels of
respect and social skills. Assistants who received certified training had higher levels of social skills. There was

a positive correlation between age, assistant seniority, and communication and social skill levels.

Very few studies evaluate the communication skills of resident physicians who have just started their
profession and specialization from the physicians' perspective. In a study by Klein et al.,, first-year family
medicine residents' verbal and online communication skills were evaluated, and their communication skills
were measured as quite good. Making new assistants aware of their expectations and basic skills at the
beginning of their training, providing feedback with specific suggestions in a non-threatening environment,

and the potential of the provided feedback to cause behavioral changes are considered quite beneficial.!

A study conducted in Antalya reported that 92% of medical students encountered difficult patients.® The
encounter with difficult patients, which starts during the student period, increases even more during the

residency period and is definitely encountered in medical life.

On the basis of communication between women and men, gender roles, not biological sex, make a difference.
Despite this, many studies have shown that there is no significant difference in communication skills between
genders.1? Similarly, in our study group, it was determined that there was no communication difference
between the genders. The fact that there is very little gender discrimination in the practice of medicine and that
society's perspective is generally not sexist may be why there is no difference between the genders in terms of

communication and empathy among those who practice medicine.

Many studies have shown that empathy increases the satisfaction level of patients.11-13 The fact that the
employees show individual attention to the patients through empathy has positive effects on the psychology of
the patients.!* In our results, it was seen that the most important factor affecting the patient communication
level was the level of empathy. Participants who received certified communication training were likelier to be
in the group with a high communication level. It was observed that the empathy and communication levels of

the participants who thought that their education was sufficient were higher. From this point of view, we
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emphasize the importance of informative communication education and empathy in the communication of

healthcare professionals, and we think that empathy should be emphasized as a key factor in communication.

It is known that the inability to establish correct communication between people causes conflicts to arise.5 In
our study, when the communication level of the participants who had problems with the patients and their
relatives was examined, it was found that their communication level was higher than expected. It made us think
that only physician communication is not sufficient in today's conditions and may not be able to prevent

quarrels.

Surprisingly, the social skill levels of residents with problems with patients and their relatives are significantly
higher. It is stated that physicians with high social skills use conflict management styles of compromise and
cooperation more, and when physicians prefer cooperation conflict management style in conflicts, cases of
violence can be reduced. However, when they prefer avoidance and competition conflict management styles,
the incidence of violence cases may even increase.!5 As it is known, patient-physician communication is at least
a two-way communication between two people. No matter how good a party's communication skills are, it
becomes ineffective if the other party has poor communication skills.1¢ For this reason, the extremely
conciliatory attitude of the assistant group with high social skills may sometimes be misunderstood in society
and trigger violence. Therefore, we think that standard communication training should be adapted according
to the characteristics of the society served. In fact, an empathetic approach to the physician is also necessary.

Just as communication is not one-sided, one-sided empathy cannot provide healthy communication.*

In a study by Hakverdi et al. in which the relationship between the communication skills of family physicians
and their approach to patients was evaluated, it was suggested that although physicians' current
communication skills are high, practical training in human resources, human psychology, body language,
communication difficulties, and practical and healthy communication techniques should be emphasized in
training programs, starting before graduation.® Drama education includes training such as role models, disease
simulation, standardized patient scenarios, and intervention in times of crisis. In our study, there was no
difference in communication and empathy skills between the group that received drama education and the
group that did not. Nonetheless, the literature has determined that training with role models, standardized
patients, simulated patients and real patients increases communication skills.17.18 However, the educational
content of the drama education group receiving this training in our research group was not evaluated in quality

and quantity. That is one of the limitations of our study.

In conclusion, we found that family medicine residents have high communication skills, but they expressed that
they had difficulties communicating with patients and that they want to receive communication training to

increase their communication skills and cope with difficult patients. Measuring the communication skills of
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young assistants who are new to the profession and giving feedback to them should be included in our resident

training practice as a standard first-step assessment.
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Abstract

Objectives: This study aims to determine the level of frailty in patients aged 65 and over who apply to the
family medicine clinic to evaluate the relationship between polypharmacy, depression, and socio-demographic
characteristics with frailty.

Materials and Methods: This is a single-center, cross-sectional, descriptive survey. One hundred forty-four
participants aged 65 and over who applied to the family medicine clinic at Training and Research Hospital in
Izmir were included. The Yesavage Geriatric Depression Scale (GDS)-Short Form was used to measure
participants' depression levels, and the Edmonton Frail Scale (EFS) was used to determine the level of frailty.
The data obtained were analyzed using IBM SPSS 21.0, and a statistical significance value of p <0.05 was
accepted.

Results: The group with the highest percentage of participants was under 75 years old, constituting 65.32% of
the total group. According to the GDS score average, a significant relationship was found between depression
and gender, education level, monthly income, and falls. According to the EFS-TR score average, a significant
relationship was found between frailty and age, gender, education level, marital status, monthly income,
lifestyle, number of medications used, number of emergency hospital admissions, and falls. A moderate positive
correlation was found between GDS and EFS.

Conclusion: The study found that many socio-demographic characteristics affect depression and frailty. It was
observed that frailty increases as depression and polypharmacy increase, but there was no significant
relationship between polypharmacy and depression. These results are important for better support and
protection of elderly individuals in health and social care.

Keywords: Frailty, depression, polypharmacy.
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Introduction

With the decrease in the birth rate and the improvement in living standards around the world, the extension
of human life is provided, and the elderly population is gradually increasing.! The ongoing expansion in the
elderly population over time emphasizes the importance of health among elderly individuals. The elderly
population accounted for 9% of the world's population in 2019, and it is estimated to increase up to 16%; in

other words, one out of every six people will be elderly in 2050.2

Aging is a universal process in all living organisms and manifests as progressive functional loss and
impairment, resulting in a reduction in all functions.3 The World Health Organization (WHO) defines old age as
a "decrease in the ability of adaptation to environmental factors." Normal aging is a process characterized by
social and psychological changes as well as anatomic alterations without disease by advancing age over time.
Pathological aging involves all pathological events that interact with the normal aging process.# Although the
aging process can show individual variations, it should not be assessed according to age alone. An elderly

individual can be termed as healthy, frail or terminal based on functional capacity.

Frailty is defined as "reduction in physiological reserves together with weakness due to many factors including
physiological changes by advancing age, genetic predisposition, nutritional status and comorbid disease".> The
frailty is important since recovery from diseases is prolonged, and it is more likely to recover with a sequel
following disease in frail individuals. If frailty is recognized early, the likelihood of sequels and deaths can be

decreased.6

Aging comes with many chronic diseases, resulting in a number of drugs used in the elderly individual. Multiple
drug use is also termed polypharmacy. Although there is no clear definition of polypharmacy, it can be defined
as "simultaneous use of many drugs generally for multiple indications".” Polypharmacy is also defined as
"concurrent use of 2 or more drugs for at least 240 days", "concurrent use of 4 or more drugs" according to
National Service Framework (NSF) or "concurrent use of 5 or more drugs".810 Polypharmacy can lead
inappropriate drug use, drug-drug interaction, drug-patient interaction, adverse effects, higher costs, fall,
weight loss, impaired cognitive functions, hospitalization, increased dwelling in the nursing home and death
which are highly important for health of elder individuals.!! Physiological changes, such as forgetfulness or
challenges in perception, may appear by aging; psychological alterations can also develop. The strength and
prestige, relationship with relatives, social life, reputation and expectations of elderly individuals are
decreased, and the individual becomes helpless. During old age, individuals experience depression for several
reasons, including loss of relatives and decreased ability to adapt to technology and social life. Depression is a
significant factor regarding quality of life and can lead to impairment in general health status and premature

death if left untreated.1?
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The frailty of the elderly in terms of health is affected by many factors. Comprehensive geriatric assessment
should be performed for early diagnosis and treatment of frailty, and depression and polypharmacy should be
questioned during the elderly examination. Our study aimed to determine measures of frailty and assess the
link between frailty and polypharmacy, depression and socio-demographic characteristics in patients aged 2

65 years who presented to our outpatient clinic of family medicine.

Materials and Methods

This study was designed as a single-center, cross-sectional, descriptive survey. In determining the study
sample, the frailty rate was determined as 10% in studies conducted in Turkey, using the sample calculation
for an unknown population with a confidence level of 95 % and a margin of error of 0.05; at least 136
individuals were calculated. Between May 2020 and July 2020, face-to-face interviews were conducted with
144 participants who were 65 years and older and met the inclusion criteria of the study and who applied to
the family medicine clinic. After providing information about the study to the participants reached during the
research process, those who were capable of answering the questions and willing to participate were included.
The Socio-demographic data form, Yesavage Geriatric Depression Scale (GDS)-Short Form, and Edmonton
Frailty Scale (EFS) were used to be filled out by individuals who applied to the clinic. Patients who use five or
more medications are defined as having polypharmacy. The Turkish validity and reliability of the Edmonton
Frailty Scale were conducted by Aygor et al. in 2018.1 The GDS short form consists of 15 questions, and the
Turkish validity and reliability of the scale were conducted by Ertan et al. in 1996.13

Descriptive statistics are summarized as frequency, percent, mean and standard deviation. The statistical
analyses were performed using IBM SPSS version 21.0 (Statistical Package for the Social Sciences). Mann
Whitney U test was used for comparisons between two groups, while the Kruskal-Wallis test was used for
comparisons among three or more groups. Pearson's Chi-square test was used to analyze differences in
qualitative variables between groups when appropriate. Spearman rho correlation test was used to define the
strength and direction of linear correlations between quantitative variables. A p-value>0.05 was considered

statistically significant in all analyses.

Results

As shown in Table 1, individuals aged<75 years comprised 94 (65.32%) of the study population as being the
largest group among participants. Of the study population, 87 (60.41%) were women; 101 (70.11%) were
married; 24 (16.72%) were illiterate; and almost one-half had primary school graduation. Of the participants,
income was greater than expense; 44 (30.61%) and 26 (18.13%) lived alone. There was a comorbid disease in

135 (93.82%) of participants, including hypertension in 95 (70.38%), cardiovascular disease in 56 (41.5%),
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hyperlipidemia in 22 (16.29%), and cerebrovascular disease. 137 (95.12%) of participants were using drugs.

Of these, 117 (81.31%) were using regularly, and 56 (38.93%) were using five or more drugs.

Table 1. Distribution of participants according to socio-demographic characteristics (n=144)

Demographic characteristics n %

Gender Female 87 60.41
Male 57 39.59

<75 94 65.32

Age 75- 84 39 27.11
285 11 7.57

Married 101 70.11

. Single 4 2.74
Marital status Divorced 3 211
Widow 36 25.04

Illiterate 24 16.72

Primary school 68 47.23

Education level Secondary school 13 9.01
High school 13 9.02

University 26 18.02

Income less than expenses 44 30.61

Income Income equal to expenses 78 54.23
Income more than expenses 22 15.26

Alone 26 18.13

Residence With partner 94 65.32
With relatives 24 16.65

P Yes 135 93.82
Comorbid disease No 9 6.18
Hypertension No 40 29.62
Yes 95 70.38

Hyperlipidemia No 113 83.71
Yes 22 16.29
. . No 120 88.86
Chroniclung disease Yes 15 1114
* No 79 58.51
cvb Yes 56 41.49
- No 122 90.41
cvb Yes 13 9.59
I No 120 88.87
Thyroid disorder Yes 15 1113
Osteoporosis No 120 88.88
Yes 15 11.12
Depression No 122 90.44
Yes 13 9.56
Total 100.0

*CVD: Cardiovascular Disease, **CVD: Cerebrovascular Disease
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The socio-demographic characteristics were compared by the Yesavage Geriatric Depression Scale. A

significant correlation was detected between age, education level, monthly income and fall (Table 2 and Table

3). The female patients, those who were illiterate, those having income less than the expense and those with a

history of 2 or fewer falls were found to be more depressive.

There was no significant difference in mean Yesavage GDS Score according to age group, marital status, lifestyle,

number of drugs used and number of emergency department visits.

Table 4 and Table 5 compare socio-demographic characteristics with the Edmonton Frail scale. It was found

that there was a significant relationship between age, gender, marital status, education level, monthly income,

lifestyle, number of drugs used, number of emergency department visits and falls. Based on these results,

female patients, those aged = 85 years, those who were illiterate, widows, those having monthly income less

than the expense, those living with relatives, those using five or more drugs, those with a history of more than

two falls and those presented to the emergency department more than twice were found to be more frail.

Table 6 shows a moderate, positive correlation between the Yesavage Geriatric Depression Scale and

Edmonton Frail Scale according to Spearman's rho correlation test.

Table 2. Results of Yesavage Geriatric Depression Scale according to socio-demographic characteristics

Yesavage Geriatric Depression Scale n Median t df p
<75 94 5.00

Age 75- 84 39 6.00 1.891 2 0.388
285 11 4.00
Illiterate 24 9.00
Primary school 68 6.00

Education Secondary school 13 7.00 30.375 4 <0.001*
High school 13 3.00
University 26 3.00
Married 101 5.00

Marital Single 4 3.00

status Divorced 3 8.00 5.976 3 0.113
Widow 36 7.50
Income less than expenses 44 8.50

Income Income equal to expenses 78 6.00 24.502 2 <0.001*
Income more than expenses 22 2.00
Alone 26 6.50

Residence With partner 94 4.50 3.301 2 0.192
With relatives 24 7.00

Number of | No 86 4.00

emergency <2 39 6.00 4.284 2 0.117

visits >2 19 8.00
No 72 4.00

fNa‘l‘l';‘ber of | o2 44 8.00 6.100 2 0.047*
>2 28 6.00

* p<0.05 was considered as statistically significant (Kruskall Wallis test)
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Table 3. Results of Yesavage Geriatric Depression Scale according to socio-demographic characteristics

Yesavage Geriatric Depression Scale N Median Z p
Gender Female 87 7.00 2.92 0.003*
Male 57 4.00
N <5 88 5.50
Number of medication 55 56 6.00 0.86 0.391
* p<0.05 was considered as statistically significant (Mann Whitney U test)
Table 4. Results of Edmonton Frail Scale according to socio-demographic characteristics
Edmonton Frail Scale N Median Z p
Gender lfgﬁfle g; Z:gg 3.11 0.002*
N <5 88 5.00
Number of medication 55 56 700 2.76 0.006*
* p<0.05 was considered as statistically significant (Mann Whitney U test)
Table 5. Results of Edmonton Frail Scale according to socio-demographic characteristics
Edmonton Frail Scale N Median t Df p
<75 94 5.00
Age 75- 84 39 8.00 20.610 2 <0.001*
=85 11 8.00
Illiterate 24 10.00
Primary school 68 7.00
Education Secondary school 13 4.00 44.469 4 <0.001*
High school 13 6.00
University 26 3.50
Married 101 6.00
Marital Single 4 2.50
status DiV%rced 3 6.00 12.316 3 <0.006*
Widow 36 8.50
Income less than expenses 44 8.00
Income Income equal to expenses 78 5.50 22.924 2 <0.001*
Income more than expenses 22 2.50
Alone 26 5.00
Residence With partner 94 6.00 8.549 2 0.014*
With relatives 24 8.50
Number of | No 86 5.00
emergency | <2 39 8.00 23.678 2 <0.001*
visits >2 19 10.00
Number of No 72 >.00
falls <2 44 7.00 16.007 2 <0.001*
>2 28 8.00

* p<0.05 was considered as statistically significant (Kruskall Wallis test)
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Table 6. Correlation test for Yesavage Geriatric Depression Scale and Edmonton Frail Scale

Yesavage
Geriatric Edmonton
Depression Frail Scale
Scale
é:?;i‘?ce Correlation Coefficient 1.000 0.677**
D . Sig. (2-tailed) 0.001
epression n 144 144
Spearman's Rho Scale
Edmonton Frail Cprrelatlpn Coefficient 0.677 1.000
Sig. (2-tailed) 0.001
Scale 144
n 144

* p<0.05 was considered as statistically significant
**Spearman's rho correlation test

Discussion

The birth rate is decreasing worldwide, and the elderly population is consistently expanding with a decrease
in the younger population. Although the community's aging showed variation regarding time and process, it is
observed in almost all countries, and it is thought that this issue will become an important problem in emerging
countries.!* If social and health-related problems accompanying aging are recognized early, they can be
prevented or delayed. Thus, problems in this age group should be addressed using a public health approach. In
this study, we evaluated the effects of socio-demographic characteristics, depression and polypharmacy on

frailty in elderly individuals.

In our study, frailty increased with increasing age. In a study using EFS, Fabricio-Wehbe found that frailty levels
varied across age groups, with increased frailty with advancing age.!s In a study using EFS, Ching Chang et al.
found that there was no statistical correlation between age groups and frailty total score.16 This may be due to
the difference in age distribution between studies. In a study of 1013 participants aged = 74 years, Masel et al.
found a correlation between frailty and economic challenges 17. On the other hand, no significant correlation
was found between education level and frailty.! It may be due to the higher education level among the study

population in a study by Aygor et al.

Although many factors are involved in the etiology of falls, frailty also leads to falls. In a study by Morley, it was
found that fall incidence was increased by increasing frailty.18 In our study, it was found that the patients with

a history of more than two falls were frailer.
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In the geriatric age group, the number of comorbid diseases increases with age, which in turn increases the
number of medications used. In our study, it was observed that individuals using five or more medications were
more fragile. In the literature, it has been shown in several studies that there is a statistically significant
relationship between polypharmacy and frailty.1619-22 The FRAILTURK study (2015) found that women are
frailer than men.23 In a study by Fabricio-Wehbe et al,, it was found that there was a significant correlation
between female gender and frailty.15 Our study also found that women were frailer than men, in agreement
with the literature. Although it has been observed that women are frailer than men in most studies, the
underlying cause hasn't been fully elucidated. This may be due to the role of women in society as well as

biological and social causes.

In addition to physiological alteration induced by aging, social and psychological changes also affect the
individual's social life, communication and prestige. The individual becomes helpless. The loss of relatives and
the challenges of adapting to technology lead to isolation, psychological distress and depression.!2 Feeling
unhappy within the prior two weeks is a condition that warrants further evaluations for depression.* In a
study on subjects aged = 65 years, Yalinkilic et al. observed that the mean frailty score as rated by EFS was
higher in subjects feeling unhappy within the prior two weeks.25 In our study, a moderate, positive correlation
was detected between Yesavage GDS and Edmonton Frail Scale in Spearman's rho correlation test, indicating

increased frailty by increasing severity of depression. Our results are in agreement with the literature.

Among socio-demographic characteristics, education level and income are highly effective on the quality of life
of an individual. In our study, the participants with lower income and those who were illiterate were found to
be more depressive. In a study on elderly individuals in nursing homes by Giimiis et al. (2007), it was observed
that low-income level led to increased hopelessness level2¢ while in the study by Balci et al., it was found that
low-income increased depression.2” The household problems as well as social and environmental factors
resulting from low income, lead to being more depressive. In a study using the Yesavage Geriatric Depression
Scale by Discigil et al,, it was found that female gender and the presence of 2 or more chronic diseases were
risk factors for depression, while age, education status and social security status did not affect risk for
depression.28 Although many studies showed that depression is more commonly seen among women when
compared to men, the social role, coping abilities and biological causes may have caused such findings. In our
study, those who were illiterate were found to be more depressive; this may be due to higher rates of
investigation and reading, ability to cope with stress and more willingness to cope with depression among

elderly individuals with higher education levels.

In our study, no significant relationship was found between polypharmacy and depression.2z%3% However, in

some other studies, it has been determined that individuals using multiple medications and having a higher
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number of chronic illnesses are at risk for depression. It is believed that the different categorizations of multiple

medication use and the scales used in these may account for these divergent results.

This study has some limitations. The study randomly assigned 144 patients aged = 65 years who presented to
the family medicine outpatient clinic of Bozyaka Training and Research Hospital; thus, the study population
may not be representative of the geriatric population in Turkey. Secondly, the study's cross-sectional design
resulted in a heterogeneous study population regarding socio-demographic characteristics; thus, results

cannot be generalized.

In conclusion, it has been found that women, older adults, and individuals who are economically challenged are
more fragile. Additionally, a statistically significant relationship exists between polypharmacy, depression, and

frailty. These findings emphasize the importance of a preventive healthcare approach for the elderly.
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Abstract

Objectives: It is very important for the individual to get to the hospital correctly and on time. This study aims
to evaluate hospital admissions and diagnoses nationwide and guide policies to improve patient admissions.
Materials and Methods: All data on outpatient and inpatient treatment applications between 01.01.2016 and
31.12.2022 were examined retrospectively by examining the data of the national registry system. The
diagnoses entered at each visit on these dates were classified according to ICD-10 and divided into 21
categories. Data related to specialty, hospital level and seasonal information of diagnoses were evaluated.
Results: During the study period, 6,662,007,644 diagnoses were entered in hospital visits. While it was seen
that the number of diagnoses entered increased gradually from 2016 to 2019, it was noted that there was a
decrease in 2020 due to the COVID-19 pandemic. The three most common diagnoses were musculoskeletal
system diseases, circulatory system diseases, and diseases due to infectious causes. Infectious, eye, and
gastrointestinal diseases were found to vary seasonally in the frequency of diagnosis.

Conclusion: Evaluating seasonal and hospital-level patient applications is essential in establishing effective
health policies. Raising awareness of patients and increasing the number of health personnel is necessary to
use health services effectively.

Keywords: Diagnosis, nationwide, ICD-10 code, health policy.
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Introduction

The most fundamental health needs include individuals reaching the hospital as quickly as possible and
accessing the correct specialties. That is crucial for the benefit of the individual and the proper functioning of
health services in society. The main obstacle to achieving this goal is the inability to properly care for patients
due to a shortage of healthcare workers and the unnecessary burden on the healthcare system of people with
insufficient knowledge. In order to solve this problem, the healthcare system needs to be organized, and
everyone needs to be educated. When diagnosing patients, universally accepted ICD-10 codes are used.! These
codes not only enable a common language to be used in providing health services but also participate in forming
health policies by identifying missing areas. It is necessary to evaluate the diagnoses of individuals during
seasonal diagnostic changes or special situations such as a pandemic.2 In forming these policies, it will be
important to determine the distributions within the emergency department and basic medical specialties,
including internal medicine, pediatrics, general surgery, and obstetrics and gynecology. In the literature, there
are various studies where the diagnoses of patients applying to the emergency department are evaluated on a
large scale.3-5 These studies show that some patients applying to the emergency department have non-specific
diagnoses that do not require emergency intervention and can be managed at the primary level. For example,
some studies understood that a significant portion of dermatological complaints, which constitute 3-9% of
emergency applications, were not urgent.6” This situation leads to the obstruction of the operation of the health
system and results in the victimization of really urgent individuals. Not only for normal times, there is a need
for alternative ways to prevent such misuse in extraordinary situations like a pandemic. This study aims to
compare the temporal changes in the diagnoses received nationwide by specialties and hospital levels during
hospital applications. In this way, it is aimed to create health policies that will better direct individuals applying

to the hospital.

Materials and Methods

In the Republic of Tiirkiye, all individuals' health-related data are recorded with a system called E-nabiz.8 Itis
possible to obtain disease, medication, mortality, allergies, examination information for each visit, as well as
demographic data of patients from the e-Nabiz system, which has been actively used since 2014. The study
period was taken between 01.01.2016 and 31.12.2022, and all data related to outpatient and inpatient hospital
visits during these dates were retrospectively examined. The diagnoses entered during each visit during these
dates were classified according to ICD-10. The ICD-10 codes received during hospital visits were also grouped
into 21 upper diagnoses, which the Ministry of Health established based on organ and etiology. Patients'

diagnoses in 2020 and 2021, the pandemic period, were compared with other years. As shown in some
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dermatological and infectious diseases before, seasonal frequency changes were examined nationwide and

reviewed seasonally for all diseases.

Results

Between determined dates, a total of 6,662,007,644 diagnoses were entered in hospital visits. The number of
diagnoses entered gradually increased during the 2016 - 2019 period, and a decrease occurred in 2020, with
a 30.1% decrease in the number of diagnoses taken compared to the previous year. The number of diagnoses
in 2019 was reached again in 2022 (Figure 1). The top 10 diagnoses entered according to the ICD-10 codes
were as follows: musculoskeletal system diseases (n=2), circulatory system diseases (n=1), illnesses due to
infectious causes (n=2), situations due to symptoms and abnormal laboratory findings (n=3), gastrointestinal
diseases (n=1) and eye diseases (n=1). When examined as an upper group, 17.14% of all diagnoses were
respiratory system diseases, 12.55% were digestive system diseases, and 11.81% were musculoskeletal
system diseases. In terms of the years, this order was followed by respiratory system diseases, musculoskeletal
system, and digestive system diseases in 2020 and 2021. The most common ten diagnoses were given in Table
1 in terms of years and specialties in Table 2. When examined seasonally, musculoskeletal system diseases and
primary hypertension were in the first two places, while acute upper respiratory tract infections were in the
third place in the winter and fall periods, and gastroesophageal reflux disease was in the third place in the
summer. It was observed that the number of visits and the incidence of eye (from 4.74% to 4.93%) and

dermatological (from 3.99% to 4.68%) diseases increased in the summer season.

1.200.000.000
1.000.000.000
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Figure 1. Number of admissions in terms of years
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Table 1. The most common 10 diagnosis in terms of years

Diagnosis 2016 2017 2018 2019 2020 2021 2022
(%) (%) (%) (%) (%) (%) (%)

Respiratory Disease 19.17 17.22 17.40 17.47 15.68 15.03 17.79

Gastrointestinal 13.26 13.03 12.63 12.39 12.04 12.42 12.20

Disease

Musculoskeletal 11.57 11.56 11.47 11.39 12.26 12.75 11.88

Disease

Symptoms, Abnormal 9.84 10.43 10.51 10.39 10.78 11.79 10.88

Laboratory Findings

Circulatory Disease 8.21 8.29 8.26 8.33 7.92 6.25 7.31

Endocrine Disease 6.54 6.98 7.49 8.56 8.40 8.60 9.43

Genitourinary 5.79 6 5.90 5.81 6.24 6.41 5.64

Disease

Eye Disease 4.74 4.96 4.94 4.81 4.60 4.96 4.68

Skin Disease 4.20 424 419 419 458 4.64 418

Mentaland 3.30 3.24 3.18 2.94 2.76 2.23 2.29

Behavioral Disease

Table 2. Frequency of diagnosis in terms of specialties

Diagnosis . Obstetrics
Primary A Emergency @ Internal L General
> . . Pediatrics and
care Medicine | Medicine Surgery
(%) Gynecology *

(%) (%) (%) (%) (%)
Respiratory Disease 20.28 28.33 11.05 43.46 1.23 0.27
Gastrointestinal 12.62 6.83 14.23 6.30 31.50 1.40
Disease
Musculoskeletal 12,91 14.71 8.72 0.94 6.73 0.49
Disease
Symptoms, abnormal 5.83 24.96 11.15 14.99 15.44 9.56
lab findings
Circulatory Disease 11.99 3,04 11.45 0.28 6.22 0.67
Endocrine Disease 11.07 0.92 27.67 8.67 8.58 4.21
Genitourinary 3.81 4.02 4.23 3.58 15.05 4830
Disease
Eye Disease 1.82 1.10 0.21 0.99 0.12 0.00
Skin Disease 5.48 1.76 1.01 4.05 8.58 0.59
Mentaland 3.03 0.91 0.86 0.56 0.29 0.04
Behavioral Disease
Other 11.16 13.42 9.42 16.18 6.26 12.4

* The second most common diagnosis was pregnancy, accounting for 22.07% of all diagnoses; the fourth most
common diagnosis was blood and blood-producing organs, accounting for 7.06% of all diagnoses.
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Discussion

In this comprehensive study examining all the data across the country, it is seen that the most common
diagnoses are musculoskeletal system diseases, infectious causes, and circulatory system diseases, although
they are susceptible to seasonal changes and influences like a pandemic.%10 While this cannot be known with
certainty in the analysis of big data, The fact that primary care and emergency services are the same in terms
of the most common diagnosis makes us believe that the problems of individuals who apply for emergency
services are not typically urgent and can be resolved at the primary level. That supports the idea that
individuals are not directed correctly and that the system is improperly used. As seen in some studies, the non-
emergency use of the emergency department is common in many countries and is an important problem to be
solved in health services.3* Besides, Considering the diverse work environment in the emergency department
has been shown to put pressure on the physician when entering the ICD code in the ED.1%12 Studies are carried
out to reduce the differences in diagnosis codes that occur during admission and discharge in the emergency
department, among the solutions proposed to reduce the workload in the emergency, the establishment of
online triage systems has become an option.13 "Neyim var?" (https://neyimvar.gov.tr/) application, a type of
online triage system also mentioned in the MHRS appointment system by the Ministry of Health, has recently
started to be used for this purpose. In a comprehensive review, the accuracy of the pre-diagnosis for online
triage was not as good as the doctor's, and the patient's compliance with the online recommendations was
poor. On the other hand, it has been revealed that the satisfaction rate with this system is high and young and
educated individuals are more willing to use it.14 In particular, itis very important to increase the health literacy
of patients applying to the hospital to receive appropriate treatment in the appropriate branch. In addition,
emphasis can be placed on strengthening primary health care services to prevent hospital crowding. Entering
the wrong diagnosis in outpatient clinic applications other than the emergency department is among the
important problems. A study conducted in the USA revealed that about 5% of annual outpatient clinic
admissions are diagnostic errors, and 12 million people are affected by this condition, half of which may face
serious consequences.!> As all these studies show, health policies should be developed to prevent these

diagnostic errors in hospital admissions.

In this study, there has been observed a seasonal increase in the frequency of dermatological and eye diseases,
and the prevalence of both diseases was increased in the summer period as they were in our study.®7.16 This is
important in terms of forming and arranging health policies. It is expected that there will be an increase in the
diagnosis rate of respiratory system diseases in 2020 and 2021 due to the COVID-19 pandemic, but this
increase is much less compared to the total applications, and there is a decrease in the total number of
diagnoses due to the decrease in total applications.17-19 In our study, a 30.1% decrease was detected in 2020,
when the COVID pandemic started, compared to the previous year, while a decrease between 20.1% and 73.2%

was found in the studies looked at in this literature. That may result from the fear caused by the pandemic and
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the reduced accessibility of other services due to the focus of health services on pandemic management. Once
again, this shows how important it is to prepare health services for extraordinary situations such as a

pandemic.

This study, while comprehensive in its approach, does present several limitations. Firstly, the data was
retrospectively obtained from a single health information system, e-Nabiz. As a result, this study may be subject
to biases inherent in retrospective studies, and the generalizability of the findings may be limited to regions
using similar health systems. Furthermore, while standardized, the ICD-10 coding system leaves room for
interpretation and variability in coding practices, potentially impacting the accuracy of diagnosis
classifications. Seasonal variations in diseases were analyzed; however, the specific geographic and climatic
factors of different regions within the country that might influence these variations were not considered. The
pandemic years of 2020 and 2021 also present unique circumstances that significantly influenced healthcare
practices and patient behavior, making comparisons with these years complex. It should be remembered that
ICD-10 codes do not reflect the real diagnoses of the patients, and sometimes diagnoses that will facilitate the
payment of medicines are entered into the system. Lastly, this study did not evaluate the impact of various
healthcare policies or educational programs that might have been implemented during the study period and

could have influenced hospital visit trends and diagnosis distributions.

In conclusion, this study reveals the importance of examining the distribution of diagnoses received in hospital
applications according to time, season, and specialties for the effective management of health services and the
formation of health policies. It emphasizes the need to increase the awareness of individuals and increase
health personnel to unnecessarily reduce the number of patients applying to the emergency department.
Patients using primary care more effectively will reduce the workforce burden on hospitals, especially
emergency services. Therefore, there is a need for more comprehensive and detailed studies to plan and

manage health services more effectively.

Ethical Considerations: This study was conducted according to the Declaration of Helsinki and received

approval from the Turkish Ministry of Health for retrospective data analysis (95741342-020/27112019).
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Abstract

Objectives: Our study aimed to evaluate the adherence of individuals with chronic diseases who need to take
regular medication during Ramadan.

Materials and Methods: A total of 152 fasting individuals over 18 years with at least one chronic disease who
visited Ankara City Hospital Family Medicine Outpatient Clinic for any reason within one month between April
and May 2023 during Ramadan were included. A unique structured questionnaire form and the MMS (Modified
Morisky Scale-Turkish version) measuring medication adherence were used in the study.

Results: Among the participants of the study, 55.92% of the patients were female, 89.47% of the patients were
married, and 61.18% were unemployed. 38.16% of the patients were elementary school graduates. The most
common chronic diseases were found as hypertension at 54.95%, diabetes at 38.16%, and hypothyroidism at
17.11%. The rate of disruption in medication compliance was statistically higher among employed patients
(p=0.040). It was observed that elementary school graduates were significantly more compliant in medication
use than graduates with higher education levels (p=0.005; p=0.031). 67.11% of the patients stated that they
"always" used their medications regularly.

Conclusion: Medication use was found to be affected by many factors in patients with chronic diseases who
should take medication regularly. There was a change in the time of taking medication during Ramadan. Most
of the patients were found to have high motivation and a high level of knowledge, according to the MMS.
Patients' medication compliance increased with increasing age. In light of these findings, proactive assessment
by primary care physicians prior to the start of Ramadan may play a pivotal role in improving medication and
treatment adherence among affected patients.

Keywords: Medication compliance, chronic diseases, family medicine, Ramadan.
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Introduction

During Ramadan, many Muslims around the world, including our country, observe daily fasting from dawn
until dusk. This fasting practice entails refraining from eating and drinking during these periods. The duration
of fasting varies, ranging from 10 to 18 hours, depending on the season and geographical location.! Some
individuals who wish to fast as a religious obligation may also have chronic diseases or illnesses that necessitate
regular treatment. In such cases, adjusting the timing of medication becomes imperative. While maintaining
consistent medication compliance under medical supervision is crucial, healthcare professionals should ensure
that such adjustments respect the individual's autonomy. Physicians should employ relevant resources to

facilitate optimal treatment modifications during Ramadan.?

It is important for patients to have the ability to adhere to their medication regimen while fulfilling their
religious obligations. The primary goal of medication management is to achieve maximum effectiveness. The
patient's attitudes and behaviors significantly impact the management of medication use. Hence, assessing
patients' adherence to treatment during Ramadan becomes vital. Our intended study aims to evaluate the
adherence of individuals with chronic diseases to their treatment regimens during Ramadan. These patients,
who opt to fast during Ramadan, often need to modify their medication schedules accordingly. Developing a
tailored treatment plan specific to Ramadan is essential to safeguard patients' health status. Our study is
anticipated to contribute to the successful alignment of individuals with chronic diseases with their treatment
plans during Ramadan. By doing so, we will further enhance secondary and tertiary preventive healthcare
services, aligning with our core competency in comprehensive patient care within the field of family medicine.3
Furthermore, our efforts will ensure the uninterrupted continuation of patients' ongoing treatments, thus

preventing the exacerbation of their medical conditions.

Materials and Methods

Our study is a cross-sectional observational study. It encompasses a sample of 152 individuals who visited
Ankara City Hospital Family Medicine Outpatient Clinic for any reason during the period from April 6, 2023, to
May 6, 2023. To be eligible for inclusion, participants needed to be over 18 years old, have at least one chronic
disease and observe fasting during Ramadan. A unique structured questionnaire form and the MMS (Modified

Morisky Scale Turkish version) were used.*
Data Collection Tools and Evaluation

In our study, a questionnaire form and the MMS were used to collect information about the patient's age,

gender, educational status, smoking status, height, weight, monthly income, employment status, chronic
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diseases, medications used, regular use of medications, disruption in medication use, getting up for Suhoor and
medication use during Ramadan. This scale consists of six questions. The questions are answered as yes/no.
The data collection questionnaire of our study was completed by the responsible researcher in the Family
Medicine Outpatient Clinic of Ankara Bilkent City Hospital by face-to-face questionnaire administration

method.

In the Modified Morisky Scale, the questions will be answered as Yes/No and in the evaluation, in questions 2
and 5, yes is 1 point, no is 0 points; in the other questions, yes is 0 points, no is 1 point. The total score obtained
by the patient from the 1st, second and sixth questions gives the Morisky motivation score, while a total score
of 0 or 1 indicates a low motivation level, and >1 indicates a high motivation level. The total score obtained
from questions 3, 4 and 5 gives the Morisky knowledge score, whereas a total score of 0 or 1 indicates a low

level of knowledge and >1 indicates a high level of knowledge.>
Statistical Analysis

All data were combined in a common database, and statistical analysis was performed with the SPSS 25.0
program. Descriptive statistical data were expressed as mean * standard deviation for continuous variables,
number and % for discrete data. The conformity of continuous variables to normal distribution was evaluated
by examining histogram graphs and interpreting Kolmogorov Smirnov and Shapiro-Wilk tests. The
independent T-test was used to determine whether there was a statistically significant relationship between
the two independent groups. Correlation analysis was performed to determine whether there is a relationship
between two or more variables and, if so, its strength and direction. The chi-square test was used to compare
qualitative data between and within groups. Differences between groups were accepted as significant at p<0.05

with a reliability interval of 95%.

Results

In our study, 152 fasting individuals aged 18 years and older with at least one chronic disease visited Ankara
City Hospital Family Medicine Outpatient Clinic for any reason within one month between April 6, 2023, and
May 6, 2023, during Ramadan. Among the patients, 55.92% (n=85) were female, and 44.08% (n=67) were male.
89.47% (n=136) were married, and 10.53% (n=16) were single. The mean age was 57.28 + 13.08 years (25-85
years), the mean height was 165.32 + 9.30, and the mean weight was 78.39 * 15.16. Body mass index was
mostly overweight. 61.18% (n=93) of the patients were unemployed, and 38.82% (n=59) were working.
38.16% (n=58) were elementary school graduates, and 34.87% were university/high school graduates. The

sociodemographic findings of the patients are shown in Table 1.
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Table 1. Variables showing the sociodemographic characteristics of the patients

Descriptive variables (n=152) n %

Gender Male 67 44.08
Female 85 55.92

) Married 136 89.47
Marital status Single 16 10.53
[lliterate 11 7.23

Education status El.ementary education 58 38.16
High School 30 19.74

University/College 53 34.87

Employment status Not working 93 61.18
Working 59 38.82

Bad 9 5.92

Income status Middle 105 69.08
Good 38 25.00

[ quit 31 20.39

Cigarette None 97 63.82
Yes 24 15.79
Normal 37 24.34

BMI Overweight 61 40.13
Obese 54 35.53
Cardiovascular diseases 106 69.74
Endocrine system diseases 106 69.74

Lung diseases 20 13.16

Rheumatic diseases 8 5.26

GI diseases 7 4.61

Mental illness 6 3.95

Chronic disease groups [Neurological diseases 6 3.95
(n=278)* Other 19 12.50
Hypertension 82 53.95

Diabetes Mellitus 58 38.16

The most common chronic Hypothyroidism 26 17.11

diseases Dyslipidemia 20 13.16

Asthma, COPD 19 12.50

Heart failure 10 6.58

*More than one disease is marked. BMI: Body Mass Index; COPD: Chronic Obstructive Pulmonary Disease

There was no statistical difference between gender and experiencing interruptions in medication use
(p=0.913). There was no statistical difference between marital status and experiencing interruptions in
medication use (p=0.183). The rate of interruption in medication use was statistically lower in those with lower
educational status. The rate of interruption in medication use was statistically higher in employees (p=0.040).
No significant difference was found between income status and disruption in medication use (p=0.869). Table

2 shows the comparison of patients' sociodemographic information with disruption in medication use.

Ankara Med ], 2023;(3):344-356 // @ 10.5505/amj.2023.70842
347



ANKARA
MEDICAL

It was found that the patients had been taking medication for an average of 10.74+8.14 years. Patients' attitudes
towards medication use during Ramadan are shown in detail in Table 3. While 59.21% (n=90) of the
participants stated that they experienced interruptions in medication use, the most common interruptions

were travel 54.44% (n=49), Ramadan 23.33% (n=21), vacation 8.88% (n=8) and weekends 6.67% (n=6).

Table 2. Comparison of descriptive data with disruption in patients' medication compliance

Disruption in medication
Comparison compliance p*
No Yes
Elementary School ; 3; 73 5 3 ; é 5
2 ' : 0.005
. n 7 23
High School % 7.07 23.23
Elementary School ; 3 g 73 3 22223
Education status 2 - - 0.031
. . n 18 35
University/College o 14.75 28.69
0 . .
. n 7 23
High School % 8.43 2771
- - 0.311
. . n 18 35
University/College o 21.69 4217
0 . .
Not working L 44 49
0,
Employment status % 28.95 32.24 0.040
Workin a 18 41
5 % 11.84 26.97

*Pearson Chi-Square Test

The relationship between the participants' descriptive data on medication use and disruption in medication
use was examined, and no significant relationship was found (Table 4). A similar relationship was found
between the diagnosis of the patients and regular medication use (p=0.668). The relationship between
experiencing disruption in medication compliance and motivation and knowledge level according to the

Modified Morisky Scale is shown in Table 5.

According to the Modified Morisky Scale, 69.74% (n=106) of the patients included in the study had high
motivation, and 88.82% (n=135) had high knowledge (Figure 1). The correlation analysis between

sociodemographic findings and Morisky Motivation and Knowledge Scores in our study is shown in Table 6.
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Table 3. Patients' attitudes towards medication use during Ramadan

Parameters n %
1 45 29.60
How many different medicines do you take during the 2 42 27.63
day? 3 25 16.45
4 11 7.24
5 and above 29 19.08
Always 102 67.11
Do you take the medicines prescribed for your illness Usuall.y 40 26.32
regularly? Occasionally 8 5.26
Rarely 1 0.66
Never ever 1 0.66
Never ever 38 25.00
Rarely 60 39.47
Do you ever forget a dose? Occasionally 46 3027
Usually 8 5.26
[ don't forget 36 23.69
If you forget a dose, when do you take it? [ take it when | remember 70 46.05
[ don't take any 46 30.26
. L Yes 37 24.34
Does anyone remind you to take your medication? No 115 7566
Always 101 66.45
Usually 14 9.21
Do you carry your medicines with you? Occasionally 4 2.63
Rarely 7 4.60
Never ever 26 17.11
Never ever 62 40.79
‘When [ travel 49 32.23
In which cases do you experience interruptions in On weekends 6 3.95
your medication? During Ramadan 21 13.82
During vacation periods 8 5.26
Other 6 3.95
Always 115 75.66
Usually 9 5.92
Do you wake up for Suhoor? Occasionally 3 1.97
Rarely 1 0.66
Never ever 24 15.79
No change 23 15.13
[ take it all at Iftar 19 12.50
How does the way you take your medication change [l take it all at Suhoor. 24 15.79
during Ramadan? [ divide it between Iftar and 84 55.26
Suhoor
[ never use it 2 1.32

(The highest volumes are shown in bold.)
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Table 4. Descriptive Data on Medication Use and Disruption in Medication Compliance

n Average SD p*
How many diseases do you No 62 1.90 1.04
have for which you take 0.325
medication all the time? ves 90 174 0.93
How many years have you been | No 62 11.68 8.93
taklr.lg medication Yes 90 10.10 754 0.242
continuously?
How many different medicines | No 62 2.82 2.01 0.832
do you take during the day? Yes 90 2.76 1.83 '

* Independent Samples T Test

Table 5. The Relationship Between Experiencing Disruption in Medication Compliance and Motivation and

Knowledge Level According to the Modified Morisky Scale

Experiencing interruptions in
medication use Total p
Modified Morisky Scale No Yes
Morisky Low motivation 7 (4.61%) 39 (25.66%) 46 (30.26%)
motivation points High motivation 55 (36.18%) 51 (33.55%) 106 (69.74) <0.001
Total 62 (40.79%) 90 (59.21%) 152 (100.0%)
Morisky Low knowledge 3(1.97%) 14 (9.21%) 17 (11.18%)
knowledge score High knowledge 59 (38.82%) 76 (50.00%) 135 (88.82%) 0.039
Total 62 (40.79%) 90 (59.21%) 152 (100.0%)

Table 6. Correlation of Morisky Motivation and Knowledge Score with Sociodemographic Results

Age (years) Total monthly | Motivation Knowledge
income level Score Score
fAge (years) Pearson 1 0.026 0.217* 0.022
Correlation
Sig. (2-tailed) 0.754 0.007 0.792
N 152 8152 152 152
Total monthly income level Pearson. 0.026 1 0.097 0.272*
Correlation
Sig. (2-tailed) 0.754 0.236 0.001
N 152 152 152 152
Motivation Score Pearson. 0217 0.097 1 0364
Correlation
Sig. (2-tailed) 0.007 0.236 0.000
N 152 152 152 152
Knowledge Level Score Pearson. 0.022 0.272° 0.364° 1
Correlation
Sig. (2-tailed) 0.792 0.001 0.000
N 152 152 152 152
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Figure 1. Patients' Motivation and Knowledge Levels According to the Modified Morisky Scale

Discussion

During Ramadan, many Muslims fast from dawn until sunset. Depending on where they live, the duration of the
fast varies between 10 and 18 hours. This is very important for patients with chronic diseases who need to take
regular medication. Patients who want to fast may need to change their medication times under the supervision
of a doctor. When this change is made, it is important that patients comply with the treatment so that the

treatment is not interrupted. Patients' compliance with treatment is affected by many factors.

In our study, it was determined that there was a significant difference between the educational status of the
participants and medication compliance. When the difference between the groups was examined, it was found
that elementary school graduates did not experience significant disruption in medication compliance
compared to both high school graduates and university/college graduates. In contrast to our study, in a thesis
study, it was found that elementary school graduates had significantly lower regular medication use than both
high school and university graduates.> In a study by Yakar et al., 54.3% of illiterate participants showed low
compliance with antihypertensive treatment.¢ In a study by Demirbas et al., the medication compliance score
was higher in those with primary education and above compared to those who were only literate.” According
to the literature, it can be said that medication compliance increases with increasing education levels. In our
study, the result that medications were used more regularly in elementary school graduates compared to high

school and university graduates may be attributed to the fact that the patients in our study were mostly primary
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school graduates. In addition, as a result of the fact that fasting acclimatizes individuals to a certain amount of
physical exercise and makes individuals more compliant in terms of medication use, it may have emerged as a

positive reflection of fasting in our participant group, the majority of whom were elementary school graduates.8

In our study, a significant difference was found between the participants' employment status and medication
use. There was no interruption in medication use, significantly more in those who were not working. Similarly,
in a study by Lee et al,, patients who were not working or retired used their medications more regularly.®
According to the study by Kang et al., working patients were less compliant with their medications.1? According
to our study and the literature, employment status affects medication adherence. While non-working
individuals use their medications more regularly, it can be said that the opposite situation in working

individuals is due to the intense pace of working life.

Our study was conducted on patients who were fasting during Ramadan; 67.11% of the patients "always" and
26.32% "usually" took their medications regularly. In our study, 54.44% of patients who could not take their
medications regularly stated that they experienced interruptions in medication use when traveling, 23.33%
during Ramadan, and 8.88% during vacation periods. In a thesis study conducted during Ramadan, 71.3% of
the participants were found to take their medications regularly. In this study, the regular medication use of the
participants was analyzed according to their fasting status, but it was found that there was no statistically
significant difference. In addition, 64.3% of the participants who were fasting stated that they used their
medication regularly, while the participants experienced disruption in the use of medication during feast,
Ramadan, vacation and travel, respectively.> When we look at our study and the thesis study, it can be said that
Ramadan does not affect regular medication use very much, although many factors affecting regular medication

use are seen.

In our study, 55.26% of the patients took their medications between Iftar and Suhoor, 15.79% at Suhoor and
only 15.13% stated that the time of medication intake did not change. In a study conducted in Sudan, almostall
of the participants took their medications at night between Iftar and Suhoor.!! In a thesis study, 33.3% of
patients took some of their medication at Iftar and some at Suhoor.5 In a study conducted by Aydin et al., it was
found that the majority of asthma patients used their inhaled medications, which should be used regularly,
during iftar and Suhoor hours during Ramadan, and in the same study, it was observed that the majority of
patients with Chronic Obstructive Pulmonary Disease stopped using their medications during Ramadan.!2 In
another study, it was found that the common practice in the use of medication during Ramadan was to take a
single dose a day or two doses between Iftar and Suhoor.! In a study conducted by Pehlivan et al. during
Ramadan, 52.9% of the patients continued to use their medications without any change, while 73.3% did not
use them atall.13 Considering our study and the literature, it is seen that individuals with chronic diseases need

to take medication regularly and fast. However, it is understood that patients change their medication times
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during Ramadan. [t is important for patients to change their medication times under the control of a doctor for
their health. It is recommended that patients should apply to their family physician 4-6 weeks before Ramadan

in order to fast properly during Ramadan.4

In our study, the relationship between the number of diseases, the number of medications used continuously,
the duration of medication use and the disruption in medication use during Ramadan was examined, and no
significant relationship was found. In a study conducted by Demirbas et al, the relationship between the
duration of the disease diagnosis, the number of medications used by the patients and the total score of the
drug therapy compliance scale was examined, a significant relationship was found, and it was observed that
the compliance scale score decreased with the increase in the duration of diagnosis and the number of
medications used.” In a thesis study, it was found that there was a statistically significant difference in the
regular use of medication according to the number of different medications used by the participants, and the
rate of regular use of medication was higher in those who used 1-2 medications daily than in those who used
five or more medications daily.> In the study by Jankowska-Polanska et al.,, it was observed that people who
were prescribed monotherapy or single-tablet polytherapy used their medication more regularly than those
taking more than one medication.!5 In the study by Teshome et al.,, people taking less than two antihypertensive
drugs per day had more regular medication use than those taking two or more drugs.'¢ There was a difference
between our study and other studies in the literature. According to studies in the literature, patients'
medication adherence decreased with increasing number of medications used. The different results in our

study may have been due to the fact that our study was conducted on fasting patients during Ramadan.

In our study, 69.74% of the patients had high motivation, and 88.82% had a high knowledge level, according to
the MMS. In our study, a significant correlation was found between the MMP (Morisky Motivation Point) and
MKP (Morisky Knowledge Point) and the opinion of not experiencing a disruption in medication use during
Ramadan. It was understood that those who experienced disruption in medication use had significantly low
motivation and low knowledge scores. If the patient's motivation and knowledge level are high, they experience
fewer interruptions in medication use even if the time of medication use changes during Ramadan; this may be
explained by the fact that informing and motivating patients about their treatment contributes to the regular

use of medications.

In our study, there was a significant weak positive correlation between age and MMP. In a study by Kara et al,,
it was found that the mean MMP scores tended to increase with increasing age, but the relationship was not
statistically significant.l” In a meta-analysis of international publications, 15 studies showed that medication
adherence increased with age.18 This result may be attributed to the patient's acceptance of their disease over
time and regular visits to their follow-up visits. Two different studies in the literature showed that medication

adherence decreased with increasing age.19.20 In a study conducted by Yakar and colleagues, it was found that
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the compliance of participants aged 65 years and older with antihypertensive treatment was statistically
significantly lower than that of individuals under 65 years of age.6 This may be related to the decrease in
functional and mental capacity due to old age or the increased likelihood of diseases such as dementia and

Alzheimer's disease, which may cause cognitive impairment with age.
Conclusions

In our study, medication use was found to be affected by many factors in patients with chronic diseases who
should take medication regularly. It was found that there were more disruptions in medication use in people
who are working. It was found that those with elementary education used their medications more regularly. It
was found that patients experienced disruptions in medication use when traveling, during Ramadan and during
vacation periods, respectively. [t was observed that there was a change in the time of taking medication during
Ramadan. Most of the patients were found to have high motivation and a high level of knowledge, according to

the MMS. It was observed that medication adherence increased with increasing age.

Compliance with treatment is very important for patients with chronic diseases who need to take medication
regularly. It is especially important for patients who will be traveling to visit their family physician before
traveling and for patients who will be fasting during Ramadan to visit their family physician before Ramadan.
Again, it is necessary for patients to be informed about the diseases they have in order to ensure compliance
with treatment. Patients' acceptance of their diseases and their follow-ups will increase their motivation and
contribute to more regular use of their medications. These follow-ups need to be revised in every possible
change, and Ramadan is one of these periods. It is important for physicians to turn these periods into an

opportunity to follow up with their patients.
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Abstract

Objectives: The comparison of laboratory parameters of non-vaccinated and inactivated coronavirus-
vaccinated patients who came down with COVID-19.

Materials and Methods: The study was designed as a retrospective cross-sectional study between March 2020
and April 2021. 154 patients who had no vaccination(n=77) and one-dose (n=28) or two-dose (n=49)
inactivated coronavirus vaccination, demographical data's, hemogram, C-reactive protein (CRP), ferritin and
D-dimer levels were evaluated.

Results: In total, 154 patients were included in the study (84 female, 54.5%). The mean age was 65.1+14.5
years. The ferritin level was 449.93+443.48 ml/ng in one-dose vaccinated patients, 297.68+340.32 ml/ng in
two-dose vaccinated patients and 568.70+539.41 ml/ng in unvaccinated patients; this difference was
statistically significant (p=0.008). The D-dimer level was 0.86+0.89 pg/L in one-dose vaccinated patients,
0.67+0.79 pg/L in two-dose vaccinated patients and 1.62+1.93 pg/L in unvaccinated patients; again, a
statistically significant difference existed (p=0.002). The rates of hospitalization in the ward and intensive care
unit (ICU) and D-dimer levels were lower in two-dose vaccinated patients than in unvaccinated patients
(p=0.015). No significant difference was detected concerning hemogram and CRP level of non-vaccinated, one-
dose vaccinated and two-dose vaccinated patients.

Conclusion: Even if vaccinated, individuals can get COVID-19, but disease progression is milder, and ferritin
and D-dimer levels related to disease severity are higher in unvaccinated patients.

Keywords: Inactivated coronavirus vaccine, COVID-19, lymphocyte, CRP, ferritin, D-dimer.
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Introduction

The World Health Organization (WHO) declared COVID-19 a pandemic on March 11, 2020. To prevent the
spread of the COVID-19 pandemic and to control the disease, among other measures, a mass COVID-19
vaccination program has been implemented in our country and worldwide. Since the beginning of the epidemic,
numerous vaccines have been formulated worldwide, including inactivated, live virus, recombinant protein,
vector, DNA or RNA vaccines developed by various companies. In our country, risk groups were established on

January 13, 2021, and the CoronaVac vaccine, an inactivated SARS-CoV-2 vaccine, was used for the first time.!

In viral diseases that affect respiratory passage, consistent correlations are reported among C-reactive protein
(CRP), ferritin, erythrocyte sedimentation speed, fibrinogen, haptoglobulinemia, serum amyloid A, acute phase
proteins like procalcitonin and lymphocyte, and D-dimer levels with the progression of the disease. CRP,
ferritin, and d-dimer levels were increased in the serum of the organisms that were affected by the viruses that
caused respiratory passage disease compared to healthy samples. Acute-phase proteins are a good marker for
showing the severity of viral replication, evaluating the individual immune response to the virus, diagnosing
the disease, and evaluating the response to antiviral agents. As with other viral infections, vascular damage
occurs in COVID-19 disease in association with the systemic inflammatory response.2 The severity of vascular
damage and mortality in COVID-19 disease is thought to be related. D-dimer and troponin are other laboratory

parameters used to predict cardiovascular damage and mortality in coronavirus disease.3*

In our study, we aimed to compare the patients' hemogram, CRP, ferritin, and d-dimer levels who caught
COVID-19 after having inactivated coronavirus vaccination and the patients' hemogram, CRP, ferritin, and d-

dimer levels who caught COVID-19 before being vaccinated.

Materials and Methods

The study was designed as a retrospective cross-sectional study. Between March 2020 and April 2021, patients
older than 18 years who were hospitalized in the ward or intensive care unit (ICU) for COVID-19 in the pre-
vaccination period and patients who developed COVID-19 and who were hospitalized in the ward or ICU in the
post-vaccination period (one- or two-doses) were enrolled (77 vaccinated, 77 unvaccinated). Patients who had

received Biontech's mRNA vaccine were excluded.

COVID-19 patients were divided into three groups based on treatment site: outpatients, inpatients in the ward,

and inpatients in the ICU.
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Patients were administered CoronaVac, an inactivated viral vaccine. We divided patients according to their
vaccination status into unvaccinated, one-dose vaccinated, and two-dose vaccinated patients (unvaccinated

patients n=77, one-dose vaccinated patients n=28, two-dose vaccinated patients n=49).

Non-vaccinated patients: The patients were composed of the ones who caught COVID-19 before the vaccination

period and were outpatients or received treatment in a ward or intensive care unit.

The patients who had one-dose CoronaVac: The patients were composed of the ones who had COVID-19 after

one-dose vaccination and were outpatients or received treatment in a ward or intensive care unit.

The patients who had two-dose CoronaVac: The patients were composed of the ones who had COVID-19 after

two-dose vaccination and were outpatients or received treatment in a ward or intensive care unit.

Patient demographic characteristics and laboratory data (hemogram, CRP, ferritin, D-dimer) were obtained
from the hospital database. Hemogram, CRP, ferritin, and D-dimer values of patients were measured in blood

drawn at the time of hospital admission.
Statistical Analysis

All analyses were performed via SPSS V22 for Windows program (SPSS Inc., Chicago, IL, USA). Frequencies and
percentages of categorical variables: mean, median and standard deviation values of numerical variables were
calculated. T-tests or One-way ANOVA were conducted for numerical variables showing homogeneous
distribution. Categorical variables were tested with the chi-square test. A p-value of <0.05 was considered

statistically significant.

Results

In total, 154 patients were included in the study (one-dose vaccinated patients: 28, two-dose vaccinated
patients: 49, unvaccinated: 77), of whom 70 were male and 84 (54.54%) were female. The mean age was
65.14+14.5 years (vaccinated: 65.40+15, unvaccinated: 64.71+14.17). There was no statistical difference
between vaccinated and unvaccinated patients in terms of age and gender ratio. Comorbidities were found in
127 patients. The most common comorbidities were hypertension (n=104, 67.53%), heart failure (n=42,
27.27%), asthma (n=32, 20.77%), and COPD (n=31, 20.12%), respectively. Of the exitus patients with a rate of
%19.49, 56.66% (n= 17) were unvaccinated, 23.33% (n= 7) were two-dose vaccinated, and there was no

statistical significance between vaccination status and mortality rate (Table 1).
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Table 1. Demographic characteristics of patients with COVID-19 (n=154)

1-dose vaccinated | 2-dose vaccinated Unvaccinated
patients patients patients

Age, year (mean+SD) 68.57+8.15 63.73+17.62 64.71+14.17
Gender (n, %)
Male 13(8.44) 22(14.28) 35(22.72)
Female 15(9.74) 27(17.53) 42(27.27)
Comorbidity (n, %)
Hypertension 24(23.07) 32(30.76) 48(46.15)
Heart failure 15(35.71) 14(33.33) 13(30.95)
Asthma 4(12.50) 12(37.50) 16(50)
COPD 8(25.80) 9(29) 14(45.16)
Diabetes mellitus 1(4) 8(32) 16(64)
Cerebrovascular Event (CVE) 5(23.80) 10(47.61) 6(28.57)
Alzheimer's disease 1(11.11) 3(33.33) 5(55.55)
Malignancy 3(60) 1(20) 1(20)
Obesity 1(25) 2(50) 1(25)
Chronic Renal Insufficiency 3(75) 0(0) 1(25)
Disease severity (n, %)
Outpatient 17(11.03) 0(0.00) 17(11.03)
Inpatient 22(14.28) 20(12.98) 43(27.92)
Intensive care unit 10(6.49) 8(5.19) 17(11.03)
Survival (n,%) 7(4.54) 6(3.86) 17(11.03)
Non-survival (n,%) 25(16.23) 22(14.28) 43(27.92)

When comparing laboratory parameters between one-dose vaccinated, two-dose vaccinated and unvaccinated
patients, no statistical significance was found in leukocyte, neutrophil, lymphocyte, monocyte and CRP levels.
Ferritin level was 449.93+443.48 ml/ng in one-dose vaccinated patients, 297.68+340.32 ml/ng in two-dose
vaccinated patients and 568.70+539.41 ml/ng in unvaccinated patients and was statistically significant
(p=0.008). The D-dimer level was 0.86+0.89 pg/L in one-dose vaccinated patients, 0.67+0.79 pg/L in two-dose
vaccinated patients and 1.62+1.93 pug/L in the unvaccinated patients and was statistically significant (p=0.002)
(Table 2).

While the rate of those with D-dimers <0.5 pg/L was 12.98% (n=20) in the unvaccinated patients, it was
20.12% (n=31) in two-dose vaccinated patients (p=0.001). The rate of those with D-dimers 21.0 pg/L (20.77%,
n=32) was significantly higher in unvaccinated patients than in two-dose vaccinated patients (6.49%, n=10)

(p=0.001) (Table 3).

In those with severe disease who were hospitalized in the ICU, ferritin and D-dimer levels were significantly

higher in unvaccinated patients than in one-dose vaccinated and two-dose vaccinated patients (D-dimer
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p=0.015; ferritin p=0.029). In outpatients with milder disease, D-dimers were lower in two-dose vaccinated

patients than in unvaccinated patients, which was statistically significant (p=0.002) (Figure 1-2).

Table 2. Comparison of laboratory parameters in vaccinated and unvaccinated COVID-19 patients

1-dose vaccinated | 2-dose vaccinated Unvaccinated p
patients patients patients
Leukocyte X103/pl 8.73+5.33 8.23+4.00 9.06+4.60 0.606
Neutrophil X103/ul 7.07+4.94 6.04+3.56 7.24+4.52 0.302
Lymphocyte X103 /ul 1.01+0.53 1.46+0.90 1.20+0.83 0.051
Monocyte X103/l 0.59+0.41 0.60+0.36 0.56+0.45 0.838
CRP mg/L 69.21+54.60 62.01+68.67 82.90+66.70 0.203
Ferritin, ml/ng 449.93+443.48 297.68+340.32 568.70+539.41 0.008"
D-dimer, pg/L 0.86+0.89 0.67+0.79 1.62+1.93 0.002"

CRP= C-reactive protein, p<0.05 The means of the groups were analyzed with the One-Way ANOVA test.
*Apost-hoc test was performed for Ferritin and D-dimer levels. For Ferritin Mean Square=0.61, F= 1.69; for D-
dimer Mean Square: 0.61, F= 1.14 was determined.

Discussion

The goal of vaccines developed against viral diseases is to completely prevent the disease, ameliorate the
severity of the disease, or prevent mortality and morbidity. Studies of vaccine efficacy have shown that the
efficacy of two doses of an mRNA vaccine ranges from 95 to 81%. 45 The host immune response to the
coronavirus vaccine is highly variable, and even when vaccinated, COVID-19 can occur in the vaccinated
population because the effect of the vaccine on new variants is not yet known. According to the WHO report,
the success of the inactivated coronavirus vaccine used in China, Chile, Turkey, Indonesia, and Brazil varies
between 84-50% in preventing symptomatic disease and between 100-85% in preventing hospitalization.c
When the disease emerges, the effect of vaccination is not known on laboratory parameters (lymphocyte, CRP,
D-dimer and ferritin). This study showed that ferritin and D-dimer levels are higher in non-vaccinated patients

when compared to the severity of disease among two-dose vaccinated ones.

Vaccinations have a role as an immunomodulator in the emergence of disease by generating immune body
against viruses. The roles of CRP, ferritin, erythrocyte sedimentation rate, fibrinogen, haptoglobulinemia,
serum amyloid A, and acute phase proteins such as procalcitonin.z The APPs, which are the indicator of
individual immune response in COVID-19 disease, are significant parameters in evaluating disease severity,

indicating organ damage and mortality.

Although CRP level is known to be elevated in noninfectious diseases, it is also an APP that has been routinely

used in clinical practice for many years to assess disease progression and response to treatment of infectious
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diseases. In a meta-analysis, CRP was found to indicate disease severity but did not increase mortality.” A study
by Liu et al. reported that COVID-19 disease progressed severely in cases with a CRP > 41.8 mg/L.8 Yormaz et
al. emphasized that 67.47% of cases with COVID-19 disease had high CRP levels.? [t is not clear how CRP levels
develop in people with the disease, even if they are vaccinated. We detected no significant difference between

CRP levels considering non-vaccinated one-dose vaccinated and two-dose vaccinated in our study.

Ferritin, often used to diagnose iron-deficiency anemia, isanother APPs that can increase with viral infections.10
A retrospective study of COVID-19 mortality by Ruan et al. concluded that IL-6, ferritin, and CRP were higher
in non-survivors than in survivors.1! Moreover, ferritin level was an independent APP in COVID-19, ARDS and
mortality in different studies. CRP, lymphopenia and D-dimers have been shown to have an effect on survival,
but ferritin has not been shown to be related to survival.1213 n our study, ferritin levels were significantly lower

in two-dose vaccinated patients than in one-dose vaccinated and unvaccinated patients.

D-dimer level is a good marker to indicate thrombi as well as a good APP associated with fibrin degradation,
leading to activation of the fibrinolytic system and reflecting coagulation activity.!* In a study by Yu et al.
comparing D-dimer level in bacterial pneumonia and COVID-19 pneumonia, it was revealed that D-dimer level
in COVID-19 disease was associated with inflammation.1> Again, several studies have reported that high D-
dimer levels increase the risk of thrombosis and mortality.1617 Similar to other studies, Tang et al. showed that
D-dimer level in COVID-19 was associated with mortality and that prophylactic anticoagulant therapy reduced
28-day mortality by 20%.18 There is no study examining D-dimer level and mortality in people with COVID-19
who had been previously vaccinated. In our study, the D-dimer level in unvaccinated individuals was
approximately twice that in two-dose vaccinated individuals. We found that in patients hospitalized in the ICU,

D-dimer levels were 4.4 times higher in unvaccinated patients than in two-dose vaccinated patients

The lower hospitalization rate in vaccinated individuals suggests that vaccinated individuals have a mild
disease course, even if they had a prior disease due to COVID-19. The high hospitalization rate in the
unvaccinated patients and the higher D-dimer level in this group led us to believe that the vaccine might also
be effective in preventing microthrombus formation. This result should be supported by other studies, as the

information in the literature is insufficient.

There are many studies showing an association between the severity of COVID-19 and lymphopenia.19.20
Lymphopenia has been associated with severe disease requiring hospitalization. 80% of patients hospitalized
for severe COVID-19 disease and 25% of patients for moderate COVID-19 disease had lymphopenia.l3 In our
study, lymphocyte levels were lower in unvaccinated patients than in two-dose vaccinated patients. When

comparing hospitalizations due to COVID-19 disease, indicating the severity of the disease, the lymphocyte
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count was lower in unvaccinated hospitalized patients, especially in the ICU, than in two-dose vaccinated

patients.

Our limitations were having a limited number of patients, evaluating the data retrospectively, and as the first
practiced vaccination was inactivated coronavirus vaccination and later practiced mRNA vaccination's effect
on laboratory figures could not be evaluated. The strength of our study is using inactivated SARS-CoV-2 vaccine

is valuable as it reflects real-world experience.

In conclusion, even when unvaccinated patients were vaccinated and became ill, the COVID-19 disease is milder
and ferritin and D-dimer levels related to disease severity are higher. Although the vaccine is not sufficient to
completely prevent the disease, it may lead to a milder course, and this should be supported by further clinical

studies.

Ethical Considerations: Ethics committee approval (Hatay Mustafa Kemal University Non-Interventional
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