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ORIGINAL
ARTICLE

Maternal Exposure to Endocrine Disruptors, Lifestyle Factors,
and Developmental Enamel Defects: A Pilot Study

Sukriye TURKOGLU KAYACI !

! University of Health Sciences, Hamidiye Faculty of Dental Medicine, Department of Pediatric Dentistry,
Istanbul/Tiirkiye

ABSTRACT

Aim: The aim of this study is to evaluate the relationship between endocrine disruptor chemicals using in the daily
routine during breastfeeding and pregnancy period and the developmental enamel defects (DDE) and Molar Incisor
Hypomineralization (MIH) presence. Method: 313 (n=313) parents and their child who aged between 8 and 11,
along with their parents, were enrolled in the study for routine dental check-ups at the pediatric dentistry clinic was
included to this current study. This is a descriptional and cross-sectional study. Prior to participant enrolment, this
study was approved by the Hamidiye Scientific Ethical Research Committee, University of Health Sciences (22-
591). After consent forms were completed, the surveys' questions were scanned via QR codes on patients' phones for
them to answer. The dental examination of the child was conducted, and the condition of the teeth was documented
based on enamel defects. The relationship between categorical variables obtained from oral findings was examined
through chi-square analysis, with analyses conducted using SPSS 20.0 software at a 95% confidence interval.
Results: MIH prevalence was 36 % ( n=114) and DDE prevalence was 3% ( n=10). 4% (n=15) of the population
have defects on lower incisor teeth. There is a significant relationship between the consumption of packaged foods
during the breastfeeding period and the MIH group (p < 0.05). Also, it was observed that there is a statistically
significant association between drug usage during pregnancy and the occurrence of MIH and DDE. Conclusion: The
likelihood of developmental enamel defects and Molar-Incisor Hypomineralization (MIH) has been associated with
the consumption of packaged foods during pregnancy and lactation. Further comprehensive studies are needed
regarding the use of endocrine-disrupting chemicals.

Keywords: Developmental defects of enamel, Endocrine disruptors, Molar hypomineralization
OZET

Amag: Bu caligmanin amaci, gebelik ve emzirme donemlerinde giinliik yasamda kullanilan endokrin bozucu
kimyasallar ile gelisimsel mine defektleri (GMD) ve Molar Insizoér Hipomineralizasyon (MIH) varlig1 arasindaki
iligkiyi degerlendirmektir. Yontem: Bu tanimlayici ve kesitsel ¢alismaya, pedodonti kliniginde rutin dis muayenesi
icin bagvuran, yaslar1 8 ile 11 arasinda degisen toplam 313 (n=313) ¢ocuk ve ebeveynleri dahil edilmistir.
Katilimeilarin dahil edilmesinden 6nce ¢alisma, Saglik Bilimleri Universitesi Hamidiye Bilimsel Etik Arastirma
Komitesi tarafindan onaylanmistir (22-591). Onam formlarinin doldurulmasinin ardindan, katilimcilar anket
sorularini1 QR kodlar araciligiyla kendi telefonlarindan yanitlamistir. Cocuklarin dental muayeneleri gergeklestirilmis
ve dislerin durumu mine defektleri agisindan belgelenmistir. Agiz i¢i bulgulardan elde edilen kategorik degiskenler
arasindaki iligkiler ki-kare analizi ile incelenmis olup analizler, %95 giiven araliginda SPSS 20.0 yazilimi
kullanilarak gergeklestirilmistir.Bulgular: MIH prevalansi %36 (n=114) ve GMD prevalansi %3 (n=10) olarak tespit
edilmistir. Popiilasyonun %4’iinde (n=15) alt kesici dislerde defektler gozlenmistir. Emzirme doneminde
paketlenmis gida tiiketimi ile MIH arasinda anlaml bir iliski bulunmustur (p < 0,05). Ayrica, gebelik sirasinda ilag
kullaniminin MIH ve GMD goériilme siklig ile istatistiksel olarak anlaml bir iligki gosterdigi saptanmistir.Sonug:
Gebelik ve emzirme déneminde paketlenmis gida tiiketimi, gelisimsel mine defektleri ve Molar-Insizor
Hipomineralizasyon (MIH) olasilig: ile iliskilendirilmistir. Endokrin bozucu kimyasallarin etkileri tizerine daha
kapsamli ¢caligmalara ihtiya¢ duyulmaktadir.

Anahtar kelimeler: Gelisimsel mine defektleri, Endokrin bozucular, Molar hipomineralizasyon
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INTRODUCTION

Developmental enamel defects (DDE)
arise due to biological imbalances that affect the
cells responsible for enamel formation and
maturation (1). Enamel is the most hard
biomineralized tissue, the formation process of
this unique structure is sequential, intricate, and
highly detailed. It follows a series involving
stages such as ameloblast proliferation,
differentiation, maturation, and eventual death.
Briefly, after stem cell commitment in the
cervical loop, secretory-stage ameloblasts
secrete enamel matrix proteins (EMPs) that
determine enamel thickness, and maturation-
stage ameloblasts secrete proteases, and control
pH and ion transports, allowing apatite crystal
assembly and complete enamel mineralization.
Ameloblasts disappear during tooth eruption.
Thus, any disruption of ameloblast activity
leads to irreparable enamel defects that may be
used for recording ameloblast stressors.

Molar-incisor hypomineralization
(MIH) is a global health issue and a challenging
dental problem to manage. Developmental
defects in tooth enamel are observed quite
commonly (with a prevalence rate of 12.9% -
15%) exhibiting notable variations among

different countries (2, 3).

Prevalence of MIH can range between 2.8 to
40.2% (4) can manifest during both the prenatal
and postnatal periods as well as in newborns.
The etiological mechanism behind MIH
remains unclear. These developmental
anomalies can be associated with over 100
environmental and genetic factors (5). Several
potential causes have been proposed in the
literature, such as respiratory tract infections,
perinatal complications, dioxins, hypoxia, low
birth weight, disruptions in calcium and
phosphate metabolism, recurrent childhood
ilinesses, antibiotic usage, and prolonged
breastfeeding. Furthermore, certain studies
suggest the involvement of genetic factors in the
onset of MIH, implying that genetic variations
might interact with systemic factors, ultimately
contributing to the development of MIH (6, 7).

The literature focused on
developmental  disturbances of  enamel
formation resulting from long-term exposure to
chemicals. Endocrine-disrupting chemicals
(EDCs) are a group of exogenous chemicals
known to mimic hormones, and they are
increasingly becoming a subject of extensive
research. Bisphenol A (BPA) stands out as one
of the most well-known endocrine disruptors. It

was declared a "toxic substance™ by the

© Copyright Medical Research Reports 2025;8(1):1-10
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Canadian government in 2010 (Canadian
Environmental Protection Act, 2010) and most
recently in 2017, it was identified as a
"substance of very high concern" by the
European Union (European Chemicals Agency,
2017). Despite concerns about its harmful
effects, it remains a chemical with a high
production volume globally, with an annual
production exceeding 7 million tons(8). These
chemicals can not only directly affect
individuals but also can pass through the
placental barrier, potentially exposing fetuses
during gestation and subsequently being
transferred to offspring after birth through
breast milk (9, 10). Studying the impact of
environmental toxic substances on human
enamel development is challenging due to
odontogenesis commencing during  the
embryonic period and further occurring within
the confines of bone. Morphogenesis of
deciduous teeth initiates around the sixth week
of gestation. However, the effects of toxic
substances' exposure can only be observed post
the eruption of teeth into the oral cavity(11).
The quality and integrity of enamel are
crucial concerning general health, quality of
life, and sociability. They can be influenced by
hereditary genetic traits, environmental factors,
and lifestyle. Determining the effects of
pollutants and contaminants on health is
challenging as they are often found in low doses
and are metabolized (12). The oral cavity serves
as a primary route for contamination by
molecules that can seep from various sources
such as food, beverages, the air, and dental
materials used in dentistry, leading to

continuous exposure of oral tissues to such

molecules. This study demonstrates how di- (2-
ethylhexyl) phthalate (DEHP) / mono-
ethylhexyl phthalate (MEHP), which persists in
our environment despite limitations, affects
tooth development in mice and could cause
defects that might alter the quality of life if
occurring in humans. Dental defects are highly
prevalent and contribute to increased financial
burdens, exacerbating social inequalities;
hence, understanding and actively preventing
these issues is essential. Furthermore, the
precise characterization of acquired enamel
defects will facilitate their use as early
indicators of exposure to such molecules (13).
Studies in the literature suggest a potential
association between DDEs and EDCs (14).
Additionally, research indicates that DEDs may
be influenced by various factors during
pregnancy and lactation (7). However, no study
has specifically investigated the relationship
between exposure to different EDCs during
pregnancy and lactation and the occurrence of
DEDs. This study aims to evaluate the
relationship  between endocrine disruptor
chemicals use in the daily routine during
breastfeeding and pregnancy period and the
presence of developmental enamel defects. The
null hypothesis of this study is that there is no
significant difference in the presence of DDE
and MIH between individuals exposed and not
exposed to endocrine-disrupting chemicals

during pregnancy and breastfeeding.

MATERIAL AND METHODS

The power analysis for this study,

conducted using the G*Power 3.1 program,

© Copyright Medical Research Reports 2025;8(1):1-10
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determined an effect size of 0.58 for the
trimester of illness between the control and
study groups. With an alpha error probability of
0.05 and a power value of 0.80, the sample size
analysis indicated that a total of 322 participants
(161 per group) would be required (15). The
survey included 330 children who aged between
8 and 11, along with their parents, were enrolled
in the study for routine dental check-ups at the
pediatric dentistry clinic. 17 participants were
excluded from the study due to incomplete
survey responses. 313 (n=313) parents and
their child was included to this current study.
This is a descriptional and cross-
sectional study. Prior to participant enrolment,
this study was approved by the Hamidiye
Scientific  Ethical
University of Health Sciences (22-591).

Research  Committee,

After consent forms were completed,
the surveys' questions were scanned via QR
codes on patients' phones for them to answer.
All questionnaires were completed voluntarily

and anonymously.

Table 1. Survey Questions

Survey instrument

The survey questions were prepared
based on relevant literature (16-19). The first
section of the survey covers demographic
information, while the second section focuses
on systemic factors that might be related to
developmental  enamel  defects  during
pregnancy and breastfeeding (such as smoking
and alcohol consumption, systemic diseases,
medication use, allergies, etc.). It includes
questions about chemical exposure (use of
cosmetic products, water consumption, plastic
usage, etc.) as well as the level of stress during
pregnancy and breastfeeding (Table 1 and 2).

The dental examination of the child was
conducted, and the condition of the teeth was
documented based on enamel defects. The
classification system modified from Ghanim et
al. (2015)(20), adapted from the European
Academy of Pediatric Dentistry (EAPD) latest
classification, was utilized. This classification

encompasses both DDE and MIH information.

Mode of birth Ceserian Normal
Duration of breast milk intake 0-6 m 6-12 m 12 m and more
Number of ultrasound during 0-3 3-10 10 and more
pregnancy
Birth time Early birth Normal timing Late birth

(36 week birth (37-40 (41 and

and before) week) more week)
Childs birth weight Low Normal More

The material of the bottle used Plastic

Polypropylene  Glass Don’t know

Did you have filling during Yes

pregnancy?

No

© Copyright Medical Research Reports 2025;8(1):1-10



Turkoglu Kayaci S. Maternal Exposure to Endocrine Disruptors, Lifestyle Factors, and Developmental
Enamel Defects: A Pilot Study

Type of water you consume? Jug water Plastic bottle Purified Tap Glass
water water bottle

Usage of cigarettes during No 1-10 per day 10-20 per  1-2 pocket

pregnancy day cigarettes

Your stress level during
pregnancy, number between

1-10

Your stress level during

breastfeeding, number between

1-10

Folic acid usage in pregnancy Yes No Don’t know
Alcohol usage in pregnancy Yes No Don’t know
Medicament usage in pregnancy Yes No Don’t know
Antibiotic usage in pregnancy Yes No Don’t know
Any disease with fever in Yes No Don’t know
pregnancy

Neonatal jaundice Yes No Don’t know
Any allergy Yes No Don’t know
Any allergy of child Yes No Don’t know
D vitamin deficiency Yes No Don’t know
D vitamin deficiency of children Yes No Don’t know
Fever disease to 1 year Yes No Don’t know
Antibiotic usage to 1 year Yes No Don’t know
Asthma of children Yes No Don’t know

Table 2. Survey Questions Continued - About Habits During Pregnancy and
Breastfeeding Habits During Pregnancy and Breastfeeding

Use of stretch film in meals

Plastic containers heating food

Plastic containers storing food

Perfume usage

Sprey cosmetic products usage

Nail polish usage

Lipstick usage

Shampoo usage

Deodorant usage

© Copyright Medical Research Reports 2025;8(1):1-10
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Cosmetic products in pregnancy/breastfeeding

Having an x ray in pregnancy/breastfeeding

Convience food

Pet bottle usage

Statistical Analysis

The relationship between categorical
variables obtained from oral findings was
examined through chi-square analysis, with
analyses conducted using SPSS 20.0 software at

a 95% confidence interval.

RESULTS

The mean age of the population was 9.2
+ 1.7. MIH. 38.3% of girls have MIH whereas
35% of boys have MIH. 5.8% of girls have
DDE, while in males, the percentage is 0.6%.
MIH prevalence was 36 % (n=114) and DDE
prevalence was 3% (n=10) (Table 3).

Table 3. Demographic information and MIH, DDE status of the participants

MIH- MIH-
MIH+
DDE+ DDE- D
n % n % n %
Girl 59 38,3 9 5,8 86 55,8
Gender 0,021
Boy 55 35,0 1 0,6 101 64,3
Primary school 61 36,3 7 4,2 100 59,5
Education level High school 42 41,2 1 1,0 59 57,8 0.315
(mother) University or ,
) 10 26,3 2 53 26 68,4
high
Working status of  Yes 9 26,5 1 2,9 24 70,6 0.410
mother No 105 37,9 9 3,2 163 58,8 ’
0-5000 28 45,2 4 6,5 30 48,4
5000-10000 50 36,2 2 14 86 62,3
Income level 0,155
10000-20000 24 30,4 4 51 51 64,6
20000 and more 6 28,6 0 0,0 15 71,4

MIH: Molar-incisor hypomineralization, DDE: Developmental enamel defects

© Copyright Medical Research Reports 2025;8(1):1-10
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4% (n=15) of the population have
defects on lower incisor teeth 6% (n=19) of the
population have atypical caries due to
hypoplasia. There is no significant relationship
between educational status, employment and
household income level (p > 0.05) and MIH.
There is no significant relationship between
MIH status and mode of delivery, duration of
breastfeeding, number of prenatal ultrasound
scans gestational week at birth and birth weight
of the child (p >0.05). When examining the
relationship between the status of having twins
and the MIH group, it was found that MIH was
present in 69.2% of those with twins and 35%
of those without twins. There is a significant
relationship between the status of being twins
and MIH (p < 0.05). There is a significant
relationship between the consumption of
packaged foods during the breastfeeding period
and the MIH group (p<0.05). MIH was present
in 32.5% of those didn’t consume packaged
foods during breastfeeding, while it was found
in 45.5% of those who consume packaged
foods. Also, it was observed that there is a
statistically significant association between
drug usage during pregnancy and the
occurrence of MIH and DDE (p<0.05). The rate
of MIH occurrence in pregnant women using
drugs is 42.9%, while the rate of DDE
occurrence is 6%. The rate of MIH occurrence
among those with no symptoms is 51.2%.
Among non-users of drugs, the rate of MIH
occurrence is 34.2%, and the rate of DDE
occurrence is 1.8%. There is no statistically
significant relationship between using cosmetic
products and plastics in the kitchen during

pregnancy, lactation and MIH (p > 0.05).

DISCUSSION

The prevalence of DDE and MIH varies
from 2.8% to 40.2% in numerous studies,
presenting a significant range (2). In the current
study, MIH prevalence was 36 % and DDE
prevalence was 11%. Over the years, it has
emerged as a growing issue with increasing
prevalence. The etiology of this condition has
been associated with numerous factors, yet a
conclusive determination remains elusive.
Ongoing research is being conducted to further
explore this matter. The etiology of DDE is
often multifactorial and complex, influenced by
various factors such as geographical location,
genetic predisposition, and environmental
elements(6, 7).

The onset of the amelogenesis stage for
deciduous teeth begins at the 15th week of
gestation, completing its growth by one year
after birth (with the eruption of the second
primary molars). In developed countries, 10-
49% of healthy children exhibit DDE in their
primary teeth, and studies report that 9-63% of
these children also have DDE in their
permanent teeth(15, 21). Perinatal and postnatal
problems, antibiotic usage in the first 3 years of
life, and injuries of infected primary teeth are
also factors affecting the DDE rate (19).

Recent genetic studies have indicated
that MIH is a multifactorial disorder. The
enamel maturation period, commonly affected
by MIH, corresponds to the last trimester of
pregnancy through the child's third year of life,
suggesting possible interaction between genetic
diversity and environmental factors. The
hypothesis leans towards genetic diversity in
ENAM, and AMELX genes may cause

© Copyright Medical Research Reports 2025;8(1):1-10
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localized enamel hypomineralization. Genetic
factors solely affecting enamel may contribute
to enamel defects, or a more generalized
systemic syndrome may be responsible (21, 22).
In the current literature, maternal
diseases, psychological stress, cesarean
delivery, birth complications, respiratory tract
infections, fever, and childhood illnesses are
significantly associated with MIH (19).
However, it has been reported that these
findings should be interpreted with caution due
to serious limitations such as selection of bias,
uncertainty, and inconsistency in the studies
from which the evidence is gathered (19). In this
study, however, no significant association was
found between type of birth, maternal, and child
illnesses between MIH. However, in this study,
it was observed that medication use during
pregnancy increased the MIH prevalence.
Some recent studies have focused on
potential determinants such as hypoxia in
ameloblasts, dioxin in breast milk, respiratory
tract infections, medication or antibiotic usage
in children, and exposure to environmental
pollution during the early stages of life,
particularly prenatal, perinatal, and postnatal
medical issues (23, 24). In this study, it was
found that the likelihood of MIH occurrence is
higher among those consuming packaged foods
during the lactation period. Fully exploring the
etiology of MIH is crucial for its prevention,
necessitating field studies with large sample

sizes.

Furthermore, recent genetic studies (6,
22) have reported that MIH is a multifactorial
disorder. The maturation period of the enamel,
which is widely affected by MIH, coincides
with the last three months of pregnancy to the
child's third year of life, during which enamel
maturation is possible. Factors wherein genetic
diversity may interact with environmental
factors are conceivable. There is a hypothesis
suggesting that genetic variations in ENAM and
AMELX genes may lead to localized enamel
hypomineralization. Genetic factors affecting
only enamel may play a role in enamel defects
or amore general systemic syndrome may cause
them (6, 22).

The limitations of this study include the
fact that pregnancy and lactation are influenced
by numerous variables, making it difficult to
assess their effects accurately. Additionally, the
identification of endocrine-disrupting
chemicals is challenging. Furthermore, the lack
of a severity-based classification in the
evaluation of MIH is another limitation of the
study. In investigating the etiology of enamel
defects, a variety of methods have been
employed, including the use of surveys
accompanied by questions about individuals'
lifestyle habits or the collection of their medical
histories (25, 26). Developing a scale is may be
necessary to investigate enamel defects during
the pregnancy and lactation periods, which
involve numerous variables. Particularly, there
is a need for advancements in endocrine-

disrupting chemicals.

© Copyright Medical Research Reports 2025;8(1):1-10
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CONCLUSION

The potential association between the
consumption of packaged foods during
pregnancy and lactation and the likelihood of
developmental enamel defects, including
Molar-Incisor  Hypomineralization (MIH),
warrants further investigation. Comprehensive
studies are needed to better understand the role
of endocrine-disrupting chemicals in this

context.
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ABSTRACT

Aim: COVID-19 is a global pandemic caused by severe acute respiratory syndrome (SARS-COV-2). The
objective of this study is to determine the relationship between blood eosinophil levels and the severity and
mortality of COVID-19. Methods: The data of 678 patients were retrospectively collected from the
electronic database of a hospital by researchers between March 2020 and December 2021. This is a
descriptive study, and no specific sampling method was employed. The data were evaluated based on three
groups of patients (moderate, severe, and chronic). Eosinophil values within the first 24 hours following
hospital admission were obtained. The data was analyzed through IBM SPSS Statistics (20.0) software.
Parametric tests were used for the statistical evaluations when the normality assumptions were met. Mann-
Whitney U was used for two independent groups and multivariate logistic regression analysis was used to
identify the relations. p-value < 0.05 was considered statistically significant. Results: In our study, it was
found that eosinophil levels did not have an effect on disease severity (p=0.941). The COVID-19 related
mortality rate was 14.6%, and the rate of severe/critical disease progression was 27.3%. Upon examining
hematological parameters, it was observed that critical cases had significantly higher NEU values (p=0.001)
and PCT values (p=0.024). LYM (p=0.007), HGB (p=0.029), PLT (p=0.023), HCT (p=0.005), MCV
(p=0.039), MCH (p=0.048), MCHC (p=0.001), and RDW (p=0.023) were significantly lower in the severe
group. It was determined that age, HCT, MCV, MCHC, urea, uric acid, sodium and potassium parameters
were not significant risk factors for mortality (p>0.05). A reduction in MCHC (OR: 0.996; p=0.007) and
sodium (p=0.031) demonstrated a mitigating effect on disease severity. The predictive effect of other
parameters was found to be statistically insignificant. Conclusion: The effect of eosinophil levels on the
severity and mortality of COVID-19 has not been found, whereas a decrease in MCHC and sodium levels
showed a mitigating effect on disease severity. Further research is needed to investigate the clinical
significance of these indicators in COVID-19 patients.

Keywords: COVID-19, Disease Severity, Eosinophils, Mortality
OZET

Amac¢: COVID-19, siddetli akut solunum yolu sendromu SARS-COV-2’nin neden oldugu kiiresel bir
pandemidir. Bu ¢alismanin amaci, kan eozinofil diizeyleri ile COVID-19'un siddeti ve mortalitesi arasindaki
iliskiyi belirlemektir. Yontem: 678 hastanin verileri, Mart 2020 ile Aralik 2021 tarihleri arasinda
aragtirmacilar tarafindan bir hastanenin elektronik veri tabanindan geriye doniik olarak toplandi. Bu
tanimlayict bir ¢alismadir ve 6zel bir 6rnekleme yontemi kullanilmamuistir. Veriler, hastalarin ii¢ grubuna
(orta, siddetli ve kronik) dayanarak degerlendirildi. Hastaneye yatis1 takip eden ilk 24 saat i¢cinde alinan
eozinofil degerleri elde edildi. Veriler, IBM SPSS Statistics (20.0) yazilim1 kullanilarak analiz edildi. Normal
dagilim varsayimlarinin karsilandigi durumlarda parametrik testler kullanildi. Tki bagimsiz grup i¢in Mann-
Whitney U testi ve iliskileri belirlemek i¢in ¢ok degiskenli lojistik regresyon analizi kullanildi. p degeri <0,05
istatistiksel olarak anlamli kabul edildi. Bulgular: Calismamizda eozinofil diizeylerinin hastalik siddetinde
etkili olmadigi bulunmustur (p=0,941). COVID-19’a bagli 6lim orani1 %14,6, siddetli/kritik hastalik seyri
orani ise %27,3 olarak bulunmustur. Hematolojik parametreler incelendiginde, kritik vakalarin anlaml
derecede daha yiiksek NEU degerlerine (p=0,001) ve PCT degerlerine (p=0,024) sahip oldugu gézlenmistir.
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aragtirmaya ihtiyag vardir.

LYM (p=0,007), HGB (p=0,029), PLT (p=0,023), HCT (p=0,005), MCV (p=0,039), MCH (p=0,048),
MCHC (p=0,001) ve RDW (p=0,023) parametreleri siddetli grupta anlamli derecede diisiiktiir. Yas, HCT,
MCV, MCHC, iire, iirik asit, sodyum ve potasyum parametrelerinin mortalite i¢in anlamli risk faktorleri
olmadig1 belirlenmstir (p>0,05). MCHC'de azalma (OR: 0,996; p=0,007) ve sodyumda azalma (p=0,031)
hastalik siddeti tlizerinde hafifletici bir etki gostermistir. Diger parametrelerin etkisi istatistiksel olarak
anlamli bulunmamistir. Sonug¢: Eozinofil diizeyinin COVID-19'un siddeti ve mortalitesi iizerine etkisi
bulunmamis olup, MCHC'de azalma ve sodyumda azalma hastalik siddeti tizerinde hafifletici bir etki
gostermigtir. Bu gostergelerin  COVID-19 hastalarindaki  klinik Onemini arastirmak i¢in daha fazla

Anahtar Kelimeler: COVID-19, Hastalik Siddeti, Eozinofiller, Mortalite

Cite this article as: Yasli G, Sener G, Turhan E. The Relationship Between Blood Eosinophil Levels
and COVID-19 Mortality. Medical Research Reports 2025;8(1):11-25.

INTRODUCTION

COVID-19 is a global pandemic
caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) (1). As the
number of individuals infected with COVID-
19 continues to rise globally and its effects on
healthcare systems are observed, it is evident
that clinical laboratories will play a crucial role
in screening, diagnosis, monitoring, and
contributing to treatments.

In this pandemic, the fundamental role
of clinical laboratories extends beyond the
COVID-19.
Monitoring COVID-19 patients biochemically

etiological diagnosis  of
through in vitro diagnostic tests is crucial not
only for assessing disease diagnosis, severity,
and progression but also for monitoring
therapeutic interventions. One of the most
significant contributions of laboratory findings
encompasses the staging, prognosis, and
therapeutic monitoring of COVID-19. Many
laboratory tests can be highly beneficial in

determining disease severity and assessing the

risk of developing acute respiratory distress
syndrome (ARDS), disseminated intravascular
coagulation (DIC), and multiple organ failure
(2).

Eosinophils are granulocytes that have
strong pro-inflammatory effects and have been
shown to participate in inflammation,
immunoregulation, and host defense against
various diseases, including viral infections.
Eosinopenia is defined as a decrease in the
circulating eosinophil count in peripheral
blood. Eosinopenia has been observed during
infection with SARS-CoV-2, the causative
agent of COVID-19. Some studies have
reported an association between eosinopenia
and worsening respiratory symptoms (3).
Recently, the role of eosinopenia as a
diagnostic and prognostic indicator for
COVID-19 has garnered interest. The role of
eosinopenia becomes highly crucial as an early
diagnostic indicator for COVID-19 infection,

especially during pandemics when
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resources are limited, and early decisions about
patient triage and isolation are deemed
extremely beneficial until nucleic acid
confirmation is performed (4,5,6).

Regarding laboratory findings, in
patients with severe illness, in addition to
increased levels of inflammatory markers such
as C-reactive protein (CRP), D-Dimer, and
procalcitonin, other typical indicators include
an increase in neutrophil counts and a decrease
in lymphocyte levels. The aforementioned
laboratory findings are shared with SARS-
CoV-2 and MERS-CoV. A distinctive feature
associated with SARS-CoV-2 infection is a
decrease in eosinophil levels (eosinopenia).
However, the results of previous studies on the
relationship between eosinopenia and disease
severity have been inconsistent (7,8,9). Since
COVID-19 can lead to high mortality, studies
have been conducted to investigate the
relationship between eosinopenia and COVID-
19 mortality, as well as to identify clinical
conditions that may potentially lead to
mortality. ldentifying laboratory tests that
contribute to the diagnosis and monitoring of
COVID-19 is crucial not only for the diagnosis
stage but also for distinguishing between
severe and non-severe cases, as well as
identifying those at low or high risk of
mortality (10).

During a severe infection such as
COVID-19, the levels of almost all markers
can change, correlating with the severity of the
disease and survival. However, until a
biomarker is proven to have a significant
impact, it cannot be translated into clinical

practice for treatment guidance. Various

studies have documented the relationship
between the severity of COVID-19 and
circulating levels of CRP and interleukin-6,
evaluating the accuracy of CRP levels in
predicting treatment responses. Promising
findings related to prothrombin and D-Dimer
have also been reported. However, the clinical
utility of these biomarkers in COVID-19 is far
from being proven (11). The surge in data
generation during this pandemic has led to the
publication of numerous studies with many
significant disadvantages, weakening the
strength of the findings.

The aim of this study is to determine
the relationship between blood eosinophil
levels and COVID-19 mortality.

MATERIAL AND METHODS

Patients

The data for the study were
retrospectively  collected by researchers
between March 2020 and December 2021 from
Izmir Menemen State Hospital. The study
includes demographic information, clinical
symptoms, comorbidities, laboratory data, and
radiological materials of 678 confirmed
COVID-19 patients who presented to the
hospital. This is a descriptive study, and no
specific sampling method was employed.
Clinical Classifications

Cases with a confirmed diagnosis of
COVID-19 were included, consisting of
individuals with SARS-CoV-2 infection
confirmed through molecular methods, as well
as patients with typical COVID-19 findings on

CT scans. Patients currently hospitalized, those

© Copyright Medical Research Reports 2025;8(1):11-25
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discharged without medical advice, individuals
undergoing steroid treatment, and patients
presenting with eosinophilia were excluded
from the study.
Data collection

According to the guidelines of the
World Health Organization, patients with a
positive result in the nucleic acid test for
SARS-CoV-2  using
transcription polymerase chain reaction (RT-
PCR) were considered confirmed COVID-19
cases. Patients classified as moderate, severe,

real-time reverse

and critical cases during the assessment at the
time of admission were included in the study.
The collected data were evaluated based on
these three groups of patients. Disease severity
levels were classified according to the
guidelines of the World Health Organization
and the United States: Moderate disease:
Presence of symptoms and signs of respiratory
infection, but oxygen saturation is 94% or
higher. Severe disease: Respiratory rate
exceeding 30/minute, oxygen saturation below
94%, PaO2/FiO2 value less than 300 mmHg,
or infiltration affecting more than 50% of the
lungs. Critical disease: Defined by respiratory
failure, septic shock, and/or multiple organ
failure (12). In our hospital, an eosinophil
count below 0.8% in mm? is defined as
eosinopenia  (reference  range:  0.8-6).
Eosinophil values within the first 24 hours
following admission were collected for the
patients included in the study. Patient
information was kept confidential, consisting
of demographic details, laboratory findings,

accompanying illnesses, medical histories,

clinical symptoms, chest CT images, and
clinical details. The inclusion of other
laboratory parameters may provide a better
predictive model for disease outcomes in
COVID-19 patients.
Statistical analysis

The data was analysed through IBM
SPSS Statistics (20.0) software. Categoric
variables were presented by number and
percentages and continuous variables were
given via descriptive statistics. Parametric tests
were used for the statistical evaluations when
the normality assumptions were met. Mann-
Whitney U for was used for two independent
groups, and multivariate logistic regression
analysis were used to identify the relations. p
value less than 0.05 was considered
statistically significant.
Study approval

This protocol was approved by the
Ethics Committee of Katip Celebi University
Non Interventional Clinic Studies (no. 57; date
of approval: February 24, 2022), and was
performed in accordance with the Declaration
of Helsinki. Informed consent was not

obtained as this is a retrospective study.

RESULTS

In our study, there were 307 (45.3%)
female and 371 (54.7%) male patients. Patients
under the age of 40 constituted 85 (12.5%),
those between the ages of 40-64 accounted for
287 (42.3%), and patients aged 74 and above
were 149 (22.0%). Disease severity was

categorized into 67 (9.9%) severe cases and

© Copyright Medical Research Reports 2025;8(1):11-25
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118 (17.4%) critical cases, combined to form a
total of 185 (27.3%) severe/critical cases,
which were compared with 493 (72.7%)
moderate cases. The fatality rate in our study
was 14.6%, and the rate of severe/critical
disease progression was 27.3%.

The severity of the disease did not
show a significant difference according to
gender (p=0.398). The rate of critical cases
was significantly lower in individuals under 40
years old, and significantly higher in
individuals over 74 years old (p<0.001). There
is a significant relationship between the
severity of the disease and age groups
(p<0.001). In individuals under 40 and those
between 40-64 vyears old, the rate of

severe/critical cases was lower compared to
other age groups. The rate of severe/critical
cases was higher in individuals hospitalized
(p<0.001), and the majority of death cases
were observed in severe/critical cases
(p<0.001). The presence of typical COVID-19
symptoms was associated with a higher
incidence of severe/critical cases (p<0.001).
Severe/critical cases were more prevalent in
patients with severe findings on COVID-19 CT
and positive PCR results (p<0.001). The
majority of cases discharged with recovery
were moderate cases, while the majority of
referred cases were severe/critical (p<0.001).
The rate of hospital discharge in severe cases
was significantly higher (p<0.001) (Table 1).

Table 1: Comparison of Clinical Findings in Case Groups

Disease Severity

Moderate Case

Severe/Critical Case

(n=493) (n=185) p
n(%o) n(%o)
Gender
Female 225 (73.3) 82 (26.7)
0.759
Male 268 (72.2) 103 (27.8)
Age
Below 40 years 69 (81.2) 16 (18.8)
40-64 years 220 (76.7 67 (23.3
Y (76.7) (233 <0.001
65-74 years 112 (71.3) 45 (28.7)
74 years and older 92 (61.7) 57 (38.3)
Presence of chronic illness
Yes 338 (73.3) 123 (26.7)
0.606
No 155 (71.4) 62 (28.6)
Hospitalization status
Yes 461 (75.9) 146 (24.1)
<0.001
No 32 (45.1) 39 (54.9)
Total death
Yes 41 (41.4) 58 (58.6)
<0.001
No 452 (78.1) 127 (21.9)
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CT Findings
No Ct finding /incompatible with COVID-19 162 (85.7) 27 (14.3) 0.001
<0.
Typical COVID-19 finding 331 (67.7) 158 (32.3)
COVID-CT
Mild 69 (71.9) 27 (28.1)
Moderate 212 (73.4) 77 (26.6) <0.001
Severe 49 (47.6) 54 (52.4)
PCR
Negative 2(18.2 9(81.8
g_ _ (18.2) (81.8) <0.001
Positive 223 (85.1) 39 (14.9)
Discharge Status
Transfer(same or more comprehensive) 93 (38.1) 151 (61.9)
Discharge with recovery 388 (92.4) 32 (7.6)
<0.001
Death 10 (90.9) 1(9.1)
Other 2 (66.7) 1(33.3)
Outpatient Treatment Death
None 462 (78.3) 128 (21.7)
. <0.001
Exist 31 (35.2) 57 (64.8)
Eosinophil levels were found not to be (hematocrit) (p=0.005), MCV (mean
effective in disease severity (p=0.941). When corpuscular  volume)  (p=0.039), MCH
examining other hemogram parameters, NEU (p=0.048), MCHC (mean corpuscular

(neutrophil)  values (p=0.001) and PCT
(p=0.024)  were
significantly higher in critical cases. LYM
(lymphocyte) (p=0.007), HGB (hemoglobin)

(p=0.029), PLT (platelet) (p=0.023), HCT

(procalcitonin)  values

hemoglobin concentration)

parameters were
significantly  lower in
(Table 2).

(p=0.001) and
RDW (red cell distribution width) (p=0.023)
observed to be

the  severe group

Table 2: Comparison of Hemogram Parameters According to the Severity of the Disease

Disease Severity

Moderate Case Severe/Critical Case p
(n=493) (n=185)
mean+SD mean+SD
NEU(x103/pul) 8.29+6.57 10.95+5.15 0.001°
WBC (x103/pl) 4.93+7.48 7.05+17.17 0.135F
RBC (x103/pl) 9.59+20.02 14.00+26.64 0.505"
LYM(x103/pul) 1.26+2.46 0.96+1.20 0.007f
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Monocyte (x103/ul) 2.60+25.89 3.56+15.15 0.282f
Eosinophil(x103/pl) 0.16+0.11 0.14+0.05 0.941°
Basophil 0.37+1.32 3.04+4.03 0.2447
HGB 7.75+8.22 6.89+12.35 0.0297
PLT 310.02+134.77 257.68+115.36 0.023f
HCT 30.50£15.43 21.28+18.82 0.005f
MCV 73.26+23.38 67.27+27.91 0.0397
MCH 22.13+11.76 20.04+13.87 0.0487
MCHC 20.43+15.87 13.44+15.58 0.0017
RDW 11.5746.53 10.42+6.59 0.023f
MPV 8.75+37.06 3.92+5.05 0.070f
PDW 16.38+2.56 16.23+3.51 0.5441
PCT 9.21+12.89 14.58+14.44 0.0241

fMann-Whitney U, p<0.05

Eosinophil levels were found not to be
effective in disease severity (p=0.632). When
examining other hemogram parameters, the

NEU values of critical cases were found to be

significantly lower (Table 3).

significantly elevated (p=0.046). Furthermore,

Table 3: Comparison of Hemogram Parameters According to the Mortality

in the severe group, the parameters of HGB
(p=0.007), HCT (p=0.017), MCV (p<0.001),
MCHC (p=0.002), and RDW (p=0.038) were

Mortality
Survived Deceased D
(n=579) (n=99)

mean+SD mean+SD
NEU(x103/ul) 8.77+6.54 10.06+4.46 0.046
WBC (x103/ul) 5.3349.52 6.23+16.78 0.200"
RBC (x103/ul) 9.70+20.17 16.25+29.48 0.1747
LYM(x103/ul) 1.22+2.36 0.97+0.79 0.2517
Monocyte (x103/ul 2.89425.27 0.72+0.70 0.7397
Eosinophil(x103/ul) 0.16+0.11 0.13+0.05 0.632f
Basophil 0.80+2.15 0.10+0.00 0.394f
HGB 7.894+9.63 5.31+£7.53 0.0077
PLT 306.20+135.12 244.89+89.74 0.0667
HCT 29.52+16.11 19.35+18.65 0.0177
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MCV 73.36+23.65 61.52+28.74 0.000"
MCH 21.44+11.49 22.74+16.87 0.848"
MCHC 20.06+15.92 10.84+14.70 0.002f
RDW 11.46+6.56 10.18+6.48 0.038"
MPV 8.23+34.68 3.18+4.01 0.075°
PDW 16.46+2.54 15.22+4.39 0.2847
PCT 10.08+13.43 13.73+13.19 0.365"
fMann-Whitney U, p<0.05
In this study; when biochemical tests When  biochemical tests  were

were evaluated according to mortality, D-
Dimer (p=0.049), HDL (p=0.022), albumin
(p=0.031), fasting glucose level (p=0.040),
urea (p=0.014), uric acid (p=0.002), creatinine
(p<0.001), and potassium (p=0.016) levels
were found to be significantly higher in the
Sodium  (p<0.001) was
significantly lower in the deceased group.

deceased group.

evaluated among case groups, in the Critical
Case group, D-Dimer (p=0.003), albumin
(p=0.004), fasting glucose (p=0.005), urea
(p<0.001), uric acid (p<0.001), creatinine
(p<0.001), sodium (p=0.025), and potassium
(p<0.001) parameters were observed to be
significantly elevated, while ALT (p=0.042),
AST (p=0.020), and fibrinogen (p=0.016)
parameters were significantly lower (Table 4).

Tablo 4: Comparison of Biochemical Parameters According to Disease Severity

Disease Severity

Moderate Case

Severe/Critical Case

(n=493) (n=185) P
mean+SD mean+SD
CRP (mg/L) 35.00+23.03 41.86+28.98 0.156%
LDH (mg/dL) 103.17+133.24 73.80+81.44 0.1967
D-Dimer (mg/L) 4.14+18.26 7.80+21.79 0.003f
HDL 137.28+5.87 136.72+5.67 0.376°
Ferritin 286.42+239.36 325.93+262.15 0.339°
Albumin 8.92+8.15 14.45+9.71 0.004%
Troponin 51.22+309.57 7.64+22.46 0.472%
Prothrombin Time 13.25+18.29 13.62+19.93 0.497%
Fasting Glucose 135.52+63.83 178.69+75.80 0.005"
Urea 46.30+29.61 78.83449.13 <0.001"
Uric Acid 11.80+27.52 35.43+69.08 <0.001f
Creatinine 10.15+29.08 20.634+41.33 <0.001f
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ALT 45.03+40.99 37.96+33.52 0.0427
AST 38.14+27.24 31.32+19.73 0.0207
Na 135.99+5.34 125.11+£30.82 0.025%
K 18.81+14.11 24.74+12.54 <0.001"
Respiratory Rate 17.4749.01 19.13+8.88 0.560"
Saturation 91.59+7.06 88.49+9.12 0.0617
Alkaline Phosphate 90.75+46.55 86.19+43.67 0.633f
CK_MB_Mass 59.76+45.83 56.56+37.27 0.875¢
Initial Hem 5.99+3.80 6.34+4.29 0.6477
Fibrinogen 205.70+163.30 153.59+131.53 0.016"

fMann-Whitney U, p<0.05

In this study; the mortality status did
not show significant gender differences
(p=0.635). Mortality rate was significantly
lower in individuals under 40 years old and
significantly higher in those aged 74 and above
(p<0.001). Hospitalized individuals had a
higher mortality rate (p<0.001). The presence
of typical COVID-19 symptoms indicated an
increased mortality rate (p=0.001). Mortality
rate was higher in severe COVID-19 CT cases
(p<0.001) and in cases with positive PCR
results (p=0.009).

Age, HCT, MCV, MCHC, urea, uric
acid, sodium and potassium parameters were
not identified as significant risk factors for
mortality (p>0.05) (Table 5).

In this study a decrease in MCHC
(OR: 0.996; p=0.007) and a decrease in sodium
(p=0.031) were observed to have a mitigating
effect on disease severity. The predictive effect
of other parameters is not statistically

significant.

Table 5: Multivariate Logistic Regression Analysis for Mortality Risk Factors

OR %95 GA p

Age 1.053 (0.970-1.142) 0.218
HCT 1.028 (0.855-1.237) 0.768
MCV 0.974 (0.815-1.165) 0.773
MCHC 0.699 (0.222-2.202) 0.540
Urea 1.002 (0.964-1.041) 0.932
Uric acid 1.428 (0.911-2.237) 0.120
Na 0.868 (0.646-1.166) 0.347
K 0.594 (0.109-3.227) 0.547
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DISCUSSION

In our study, which examined 678
patients diagnosed with COVID-19, we
initially investigated factors influencing both
the severity of the disease and mortality,
particularly focusing on eosinophils. The
fatality rate in our study was 14.6%, and the
rate of severe/critical disease progression was
27.3%. An article evaluating fatality rates in
hospitalized patients from different regions
worldwide reported a fatality rate of 18.8%
(13). Age has consistently been identified as
one of the most important demographic factors
affecting the severity of the disease course and
fatality (14). A large-scale meta-analysis
showed that the fatality rate was 2,32 times
higher in individuals aged 70 and older (15). In
Italy, one of the countries with the highest
reported fatality rates in Europe, where a
quarter of the population is aged 65 and over,
an analysis found a crude fatality rate of 7.2%,
with the fatality rate rising to approximately
20% in cases over 80 years old (16). In our
study, a significant relationship was found
between disease severity and age groups, with
a notably higher rate of critical cases in
individuals aged 74 and above. Elderly patients
have numerous risk factors that predispose
them to infection, and weakened immune
function is one of them (17). Most of the cases
hospitalized, referred, and deceased in our
study were in this age group. However,
referred patients are those referred from our
hospital due to the need for intensive care,
which may explain the higher rates of death

and severe/critical cases in this group. Cases

discharged with recovery mostly belonged to
the moderate clinical cases. The out-of-hospital
mortality rate is also high in severe cases,
which is related to the advanced age group of
patients admitted to the intensive care unit.
Aging poses a significant risk in both getting
sick and the severe progression of the disease.
Especially in the elderly, the accurate
identification of patients who need intensive
care monitoring is crucial, and defining risk
factors decisive for severe progression and
intensive care follow-up is crucial, especially
during periods of increased patient load.
Identifying high-risk patients is essential for
the effective use of healthcare resources in the
face of an increasing patient burden.

In our study, when hematological
parameters were examined according to
disease severity, eosinophils were not
identified as a parameter indicating disease
severity. NEU and PCT values of critical cases
are significantly higher. LYM, HGB, PLT,
HCT, MCV, MCH, MCHC, and RDW
parameters are significantly lower in the severe
group. In a study by Yan et al., a progressive
decrease in eosinophil levels, after controlling
for confounding factors, was associated with
the mortality rate in COVID-19 patients (18).
Lymphopenia has been reported as a
widespread anomaly in COVID-19 patients.
They stated that coronaviruses, especially,
affect T Iymphocytes by reducing their
numbers. This result is consistent with our
study (19, 20). In the study by Li et al., the

HGB level was found to be low, similar to our
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results. This may be due to chronic disease
anemia in elderly patients (21). Although low
Hb levels are considered one of the poor
prognosis criteria, more comprehensive studies
are needed to explain this. Gu et al. mentioned
an association between an increase in RDW
and the severity of COVID-19, but our study
did not show such a result (22). An increase in
RDW may occur in systemic inflammations,
but we may not have been able to demonstrate
this increase due to the intensification of the
patients' need for intensive care and their
referral.

In our study, when hematological
parameters were examined based on mortality,
NEU values of critical cases were significantly
higher. HGB, HCT, MCV, MCHC, and RDW
parameters were significantly lower in the
severe group. Hematological parameters were
found in a similar way according to the
severity of the disease. While lymphocytes
were significantly lower in disease severity,
they were not found to be effective in
mortality. Lymphopenia is a prominent feature
in critical patients with SARS-CoV-2
infection. Targeted invasion of SARS-CoV-2
viral particles damages the cytoplasmic
component of lymphocytes, leading to their
destruction (22). In patients who died from
COVID-19, a significantly low lymphocyte
count was determined compared to survivors
(23). In a study, it was shown that the
eosinophil counts of non-survivors were
significantly lower compared to survivors (18).
This result could not be supported by our
study. However, eosinopenia may serve as a

prognostic indicator for more severe COVID-

19. COVID-19-associated eosinopenia is likely
a secondary outcome and does not directly
contribute to the course of the disease (24).
The complete blood count (CBC) test, which is
easily accessible in outpatient settings, is
practical and cost-effective (25).

In our investigation, scrutiny of
biochemical parameters in relation to the
severity of the disease revealed that in the
critical/severe case group, D-Dimer, albumin,
fasting glucose, urea, uric acid, creatinine, and
potassium elevated.
Conversely, ALT, AST, and fibrinogen
showed a significant decrease according to the

parameters wWere

severity of the disease. In the early studies, it
was reported that AST and ALT values were
elevated in more than one-third of patients, and
this was associated with prolonged hospital
stays (26). Gao et al. found that D-Dimer
levels were statistically significantly higher in
severe cases, establishing it as the most studied
and robust prognostic marker (21). There are
studies indicating that COVID-19 could
exacerbate existing cardiovascular diseases or
lead to cardiovascular complications by
increasing risk factors (27). Particularly,
elevated levels of acute cardiac injury and
coagulation biomarkers are known to be
associated with a worse prognosis (28).
Among these markers, D-Dimer is frequently
employed in predicting the prognosis of
COVID-19, while serum potassium levels are
negatively correlated with the severity of
COVID-19 (29). According to a study,
hypokalemia was predominant in COVID-19
patients, and the correction of hypokalemia

was challenging due to continuous renal K+
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loss caused by ACE2 disruption. In a
prospective cohort study involving COVID-19
patients, the incidence of acute kidney injury
and death during hospitalization was found to
be significantly higher in patients with initially
high serum creatinine levels compared to those
with normal initial values (29). In a study, it
was observed that the levels of serum aspartate
aminotransferase significantly increased in
patients with severe disease compared to those
with moderate disease, indicating liver
damage. Additionally, in critical cases, serum
aspartate aminotransferase levels were further
increased, suggesting worsening liver damage
in critical cases (18). In advanced analyses in
our study, a decrease in mean corpuscular
hemoglobin concentration (MCHC) and a
decrease in sodium were observed to have a
mitigating effect on the severity of the disease.
The predictive effect of other parameters was
not statistically significant.

In our study, when biochemical
parameters were examined based on mortality,
it was observed that D-Dimer, HDL, albumin,
fasting glucose level, wurea, uric acid,
creatinine, and potassium levels were
significantly higher in the deceased group. In
advanced analyses in our study, age, HCT,
MCV, MCHC, urea, uric acid, sodium, and
potassium parameters were not identified as
significant risk factors for mortality. Some of
these results did not align with other studies
(27). The practical clinical utility of a specific
biomarker is not proven until it assists
clinicians in managing patients and making
treatment decisions. A biomarker pipeline

often involves many steps that can result in

failure; therefore, the evaluation and validation
of a specific molecule require rigorous studies
with flawless methods and homogeneous
characteristics. From this perspective, studies
on the utility of biomarkers in COVID-19 have
not proven an impact on treatment decisions,
and they have been affected by various
limitations, including differences in methods
used and weaknesses in study design.

Some limitations in our study have
influenced the results. It is a retrospective
study, providing a lower level of evidence
compared to prospective and interventional
studies. Therefore, there is insufficient data to
prove the usefulness of a biomarker in guiding
treatment and appropriate patient management.
The selected assay methods, cutoff points, and
measurement times vary in our study. The
collection of study subjects in a single center
can affect the repeatability and robustness of
the results and may lead to selection bias. The
influence of unmeasured confounding factors
should not be overlooked. Particularly
noteworthy is the significant data gap in
eosinophil counts, a parameter commonly used

in current clinical practice.

CONCLUSIONS

It was found that eosinophil levels do
not have an effect on the severity of the
disease. Parameters such as age, HCT, MCV,
MCHC, urea, uric acid, sodium, and potassium
were not identified as significant risk factors
for mortality. A reduction in MCHC and
sodium was observed to have a mitigating

effect on the severity of the disease. The
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predictive effects of other parameters were

statistically  insignificant.  Despite  the
identification of significant relationships,
further research is needed to explore the
clinical significance of these indicators in
patients with COVID-19. Predicting risk,
particularly in countries with limited financial
resources, will aid in reducing mortality rates
through monitoring and early, appropriate
treatment, and will contribute to the optimal

use of resources.
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ABSTRACT

Aim: This study aimed to evaluate the effects of commonly used artificial light sources on DNA damage and
oxidative stress parameters in human mononuclear lymphocyte cells. The potential effects of different
lighting sources on cellular DNA integrity and oxidative stress levels were comprehensively evaluated.
Methods: Isolated human mononuclear lymphocyte cells were exposed to artificial light sources at varying
intensities and durations. DNA damage was analyzed using the alkaline single-cell gel electrophoresis (comet
assay) method. The oxidative status of the cells was assessed using Erel’s method. Results: The highest
DNA damage was observed with white and yellow compact fluorescent lamps, whereas the least damage
occurred with yellow incandescent light sources. Additionally, 100-watt fluorescent lamps caused the most
DNA damage, while the least damage was detected with 20-watt lamps. Oxidative stress index levels
significantly increased with prolonged exposure. Conclusion: Our findings indicate that artificial light
sources can induce DNA damage by increasing both direct and oxidative stress. Different light types and
exposure durations significantly affect cellular genotoxicity and oxidative stress levels. These results provide
an important insight into the potential biological risks associated with artificial lighting.

Keywords: Artificial Light Sources, Comet Assay, DNA Damage, Oxidative Stress

OZET

Amagc: Bu ¢alismanin amaci, giinliik yapay 151k kaynaklarinin insan mononiikleer lenfosit hiicrelerinde DNA
hasar1 ve oksidatif stres parametreleri iizerindeki etkilerini arastirmaktir. Farkli aydinlatma kaynaklarinin
hiicresel DNA biitiinliigii ve oksidatif stres diizeylerine yonelik potansiyel DNA hasar1 etkileri kapsamli bir
sekilde degerlendirmektir. Yontem: Izole edilmis insan mononiikleer lenfosit hiicreleri ¢esitli yogunluklarda
yapay 1sik kaynaklarina maruz birakilmistir. DNA hasarinin analizi i¢in alkalin tek hiicreli jel elektroforezi
(comet assay) yontemi kullanilmigtir. Hiicrelerin oksidatif durumlari ise Erel yontemiyle degerlendirilmistir.
Bulgular: En fazla DNA hasarinin, beyaz ve sar1 kompakt floresan lambalarda saptanmistir. En az DNA
hasarinin ise sar1 akkor 151k kaynaklarinda meydana geldigi belirlenmistir. Ayrica, 100 watt'lik floresan 151k
kaynaklarinin en fazla DNA hasarina neden oldugu saptanmigtir. En az hasar ise 20 watt'lik lambalarda
gozlemlenmistir. Isiga maruz kalma siiresi arttikga oksidatif stres indeksinin anlamli derecede yiikseldigi
tespit edilmistir. Sonug¢: Calismamiz, yapay 11k kaynaklarinin hem direk hem de oksidatif stres diizeylerini
artirarak DNA hasaria neden olabilecegini ortaya koymustur. Bulgularimiz, farkli yapay 151k kaynaklariin
ve maruziyet siirelerinin hiicresel genotoksisite ve oksidatif stres iizerinde belirgin etkiler yarattigini
gostermektedir. Bu sonuglar, yapay aydinlatmanin potansiyel biyolojik risklerini gostermektedir.

Anahtar Kelimeler: Yapay Isik Kaynaklari, Comet Assay, DNA Hasari, Oksidatif Stres
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INTRODUCTION

Deoxyribonucleic acid (DNA) is the
foundation of genetic information and plays a
pivotal role in maintaining cellular integrity
(1). Permanent alterations in DNA, such as
mutations, can be inherited and contribute to
disease and cancer development (1,2). Cells
within an organism are constantly exposed to
various physical and chemical factors that can
damage proteins, lipids, and nucleic acids,
ultimately compromising cellular function and
stability (2).

DNA damage can result from both
external sources, such as ultraviolet (UV)
radiation and chemical agents, and internal
factors, including errors during DNA
replication and recombination and metabolic
by-products such as free radicals. These
reactive molecules cause oxidative damage to
DNA, proteins, and lipids, leading to an
increased oxidative stress index (OSI) within
cells (3).

Oxidative stress occurs when there is
an imbalance between oxidant production and
the system that neutralizes them. Excessive
accumulation of reactive oxygen species
(ROS) and reactive nitrogen species (RNS),
which are part of normal cell metabolism, can
cause significant molecular damage, especially
to DNA.

Artificial light sources are an essential
part of modern life. People are exposed to
them for long periods due to extended indoor
activities and changing lifestyles. These light
sources include incandescent bulbs, fluorescent
lamps, compact fluorescent lamps, halogen
lamps, and high-pressure mercury vapor
lamps. The light they emit can have various
biological effects.

UV light, particularly UV-C radiation,
is known for its strong DNA-damaging effects
(4). UV-C can cause covalent bonds to form
between adjacent pyrimidines, leading to
pyrimidine dimers in DNA (4). These lesions
can disrupt replication and transcription,
increasing the risk of mutations and cancer.
Studies have linked exposure to UV light, y-
radiation, and certain chemical agents with the
etiology and pathogenesis of malignancies (5).
High levels of oxidative stress play a role in
aging, various diseases, and the onset and
progression of cancer (6).

While the harmful effects of UV
radiation are well-known, the biological impact
of other artificial light sources remains unclear.
In particular, their role in causing DNA
damage and oxidative stress needs further
investigations. Given the widespread use of

artificial lighting, understanding these effects
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is important for public health and safety.

This study aimed to evaluate the
effects of artificial light sources, applied at
varying intensities and durations, on DNA
damage and oxidative stress parameters in
vitro in human mononuclear lymphocyte cell
cultures. This research will help identify
potential biological risks associated with
artificial lighting and contribute to safety
guidelines for exposure. To the best of our
knowledge, this is the first study investigating
the relationship between DNA damage and
oxidative stress caused by artificial light

sources commonly used in daily life.

MATERIAL AND METHODS

Light Sources

This study used four types of artificial
light sources: a white compact fluorescent
lamp (WCFL), a yellow compact fluorescent
lamp (YCFL), a fluorescent lamp, and a yellow
incandescent lamp (YIL). These light sources
were mounted 72° apart on the perimeter of a
circular board (30x30 cm) to ensure uniform
exposure. No other light sources were present
in the environment where the study was
conducted.
Sample Collection and Cell Preparation

Venous whole blood was collected
from a healthy volunteer into heparinized tubes
to prevent coagulation. Mononuclear cells
were isolated using the Histopaque-1077
density gradient centrifugation method.
Briefly, blood was layered over the Histopaque
solution and centrifuged at 400 x g for 30

minutes at room  temperature.  The

mononuclear cell layer was carefully aspirated,
washed twice with phosphate-buffered saline,
and resuspended in 20 mL of cell culture
medium.

The leukocyte  suspension  was
distributed into flasks containing 10 mL of
Dulbecco’s  modified eagle's medium
supplemented with 10% fetal bovine serum,
1% penicillin-streptomycin, and 1% L-
glutamine. The flasks were incubated at 37°C
in a humidified incubator with 5% CO, to
maintain physiological conditions and cell
viability.

Exposure to Artificial Light

Mononuclear cells were vertically
exposed to light from each artificial light
source at a standardized distance of 1 meter.
The light sources were operated at five
different intensities (20W, 40W, 60w, 80W,
and 100W), and exposure durations were set at
one, two, and three hours to assess time-
dependent effects. The incubator was
completely shielded from external light to
ensure exclusive exposure to the experimental
light sources. Each experiment was conducted
in triplicate, and standard deviations were
calculated. External factors that could
potentially cause DNA damage were
controlled to minimize confounding effects.
Experimental Controls

Negative and positive control samples
were obtained from healthy individuals
included in previous studies. Negative controls
consisted of cell suspensions incubated in the
culture medium without light exposure. No
DNA damage was observed in these samples.

Positive controls comprised cell suspensions
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incubated with 30% hydrogen peroxide (H202)
for 30 minutes to induce maximum DNA
damage. After incubation, H.O, was removed
by centrifugation, and the cells were
resuspended in fresh medium.
Comet Assay for DNA Damage Analysis
DNA damage was assessed using the
single-cell ~ gel  electrophoresis  assay,
commonly known as the comet assay, with
modifications described by Singh et al. (7). All
procedures were performed under minimal
illumination to prevent unintended DNA
damage. Briefly, 50 pL of cell suspension
(~10,000 cells) was mixed with 500 pL of 1%
low-melting-point agarose at 37°C and spread
onto microscope slides pre-coated with normal
melting point agarose. The slides were
immersed in a lysis solution (2.5 M NaCl, 100
mM EDTA, 10 mM Tris, pH 10, with 1%
freshly added Triton X-100) at 4°C for one
hour to lyse cells and remove proteins, leaving
nucleoids containing supercoiled DNA.
Following lysis, the slides were placed
in a horizontal electrophoresis tank containing
fresh alkaline electrophoresis buffer (300 mM
NaOH, 1 mM EDTA, pH >13) and left for 20

Non-fragmented

Alkaline
Comet

minutes to allow DNA unwinding and the
expression of alkali-labile sites.
Electrophoresis was performed at 25 V (0.86
Vicm) and 300 mA for 20 minutes. After
electrophoresis, the slides were neutralized
with three washes of neutralization buffer 0.4
M Tris (pH 7.5) and stained with ethidium
bromide (2 ug/mL).

Fluorescence microscopy (Olympus
BXS51, Japan) at 200x magnification was used
for analysis. DNA damage was visually
classified based on tail formation in 100 cells
per slide, categorized into five classes from 0
(no damage) to 4 (maximum damage) (Figure
1). An arbitrary unit system was used for
guantification (8).

Assessment of Oxidative Status

Total oxidant status (TOS) and total
antioxidant status (TAS) in the cell culture
medium were determined using commercially
available assay kits. These values were
measured via colorimetric methods developed
by Erel (9) on a fully automated analyzer
(Architect Cl16200; Abbott Laboratories,
Abbott Park, IL, USA).

Fragmented

Figure 1. Non-fragmented and fragmented human mononuclear lymphocyte cells in the alkaline

comet assays.
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*TOS assay: This assay measures
oxidation of ferrous ions to ferric ions in the
presence of oxidants, forming a colored
complex with xylenol orange in an acidic
medium. The color intensity is proportional to
the total oxidant content.

*TAS assay: This assay evaluates the
antioxidative effect of the sample against a
potent free radical reaction initiated by
hydroxyl radical production. The absorbance
change is inversely proportional to total
antioxidant levels.

OSI was calculated as the percentage
ratio of TOS to TAS (OSI = TOS/TAS) to
quantify oxidative stress. TOS and TAS values
were recorded at multiple time points during
exposure.

Statistical Analysis

Data were analyzed using SPSS
software (version 25.0; IBM Corp., Armonk,
NY, USA). Results were presented as mean +
standard deviation or frequency (percentage).

The association between DNA strand break

values and malondialdehyde levels was
evaluated wusing the Pearson correlation
coefficient. Differences between groups were
analyzed using one-way analysis of variance
followed by Tukey's post hoc test. A p-value of

<0.05 was considered statistically significant.

RESULTS

In experiments with the WCFL, the
highest DNA damage was observed at 100 W
after three hours, while the lowest DNA
damage occurred at 20 W after one hour. A
significant positive correlation was identified
between light intensity and DNA damage, with
higher intensities causing greater damage.
DNA damage also increased proportionally
with exposure, indicating a cumulative effect
on DNA integrity. Specifically, DNA damage
was significantly higher at three hours than
that at two hours, and higher at two hours than
at one hour (Table 1).

Table 1. DNA damage (arbitrary units) in relation to increasing light exposure duration in

experiments with a white compact fluorescent lamp

Positive Negative
Hour 1 Hour 2 Hour 3

control control
20 watt” 0+0 2.66+0.572 9.33 £0.57°¢ 80.33 £ 0.57 0+£0 <0.05
40 watt” 0.33 +£0.57 5+£08 10.66 + 1b¢ 77.33+0.57 0+0 <0.05
60 watt” 1.66 +1.52 7.66+0.5773 15.33+0.57°¢ 7733 +1.15 0+£0 <0.05
80 watt” 6.33£1.15 10+ 12 21 4 2b¢ 81.67+1.52 0+0 <0.05
100 watt®™ 13.33+1.52 17.66 + 0.57 33.66+3.51°¢  80.33+2.51 0+£0 <0.05

abedenote statistically significant differences between hours 1 and 2, hours 1 and 3, and hours 2 and 3,
respectively. Note: Data presented as mean + standard deviation
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Similarly, in all experiments with the
WCFL, OSI values increased significantly with
longer exposure durations (p<0.05), indicating
a direct relationship between exposure time
and oxidative stress levels. These results
suggest that prolonged exposure to WCFL
exacerbates oxidative stress in mononuclear
cells.

Experiments  with  the  YCFL
demonstrated a similar trend, where DNA
damage was positively correlated with light
intensity. The highest DNA damage was
observed at 100 W, with the order of damage
by light intensity being 100 W > 80 W > 60 W
> 40 W > 20 W (p<0.05, Table 2). Exposure
duration also played a significant role in DNA
damage, with damage at three hours being
higher than at two hours and damage at two
hours being higher than at one hour (p<0.05,
Table 2). These findings highlight the additive
effects of light intensity and exposure time on
DNA damage.

Similar to WCFL, OSI values in YCFL

experiments increased significantly with longer
exposure times (p<0.05). This suggests that
prolonged exposure to YCFL leads to
increased oxidative stress, emphasizing the
importance of understanding the long-term
biological effects of these light sources.
Experiments with FL  revealed
significant DNA damage under all conditions.
DNA damage levels were lower than in the
positive control but higher than in the negative
control in all experiments, confirming the
genotoxic potential of FL. A significant
increase in DNA damage was observed with
increasing light intensity, with the highest
damage recorded at 100 W. The order of DNA
damage based on light intensity was 100 W >
80 W > 60 W > 40 W > 20 W (p<0.05,
Table3). Similarly, OSI values increased
significantly with longer exposure durations
(p<0.05). This consistent increase indicates a
cumulative effect of prolonged FL exposure on
oxidative stress, further highlighting the

potential risks of long-term exposure.

Table 2. DNA damage (arbitrary units) in relation to increasing light exposure duration in
experiments with a yellow compact fluorescent lamp

Positive Negative

Hour 1 Hour 2 Hour 3 control control p
20 watt 0+0 233+1.15 7.66+1.15 83+3 0+0 <0.05
40watt  0.66+1.15 3.66+0.57  9.33+0.57°¢ 82+ 1 0+0 <0.05
60 watt  2.33+0.57 7 + 07 1533 +0.57°¢ 743 +25]1 0+0 <0.05
80 watt 6+ 1 9.66 £0.57  22.33+0.57°¢  81.3+1.52 0£0 <0.05
100 watt  11.33+£0.57 15.66+0.57* 31.33+2.08°¢ 79.67+153  0+0 <0.05

abedenote statistically significant differences between hours 1 and 2, hours 1 and 3, and hours 2 and 3,
respectively. Note: Data presented as mean + standard deviation
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Table 3. DNA damage (arbitrary units) in relation to increasing light exposure duration in
experiments conducted with a fluorescent lamp

Hour 1 Hour 1 Hour 3 Positive Negative
control control
20 watt 0+0 233+1.152 7 + OP° 83+1 0+0 <0.05
40 watt 0.33 +£0.57 3+0° 7.66 £ 1.150¢ 76.7+1.53 0+0 <0.05
60 watt 1.33+£0.57 5.66 +0.57 10 + 1b¢ 81+2 0+0 <0.05
80 watt  5.66+0.57 7 + 02 15 + 2.645¢ 82.67 +1.53 0+0 <0.05
100 watt 833 +0.57 12.33+0.57 25.66 + 1.150¢ 81.3+£0.58 0+0 <0.05

abedenote statistically significant differences between hours 1 and 2, hours 1 and 3, and hours 2 and 3,
respectively. Note: Data presented as mean + standard deviation

In YIL experiments, DNA damage
increased with light intensity, with the highest
damage recorded at 100 W. The order of DNA
damage by light intensity at the 2nd hours was
100 W >80 W >60W=40W =20 W.
Although DNA damage was observed in all
YIL experiments, it was consistently lower
than in the positive control. The highest DNA
damage occurred after three hours at 100 W,

but this increase not

significant across all conditions (Table 4).

was statistically

Despite the generally lower DNA
damage, OSI values increased significantly
with longer exposure durations, indicating that

even incandescent light, which is often

considered less harmful, can induce oxidative

stress with prolonged exposure.

Table 4. DNA damage (arbitrary units) in relation to increasing light exposure duration in

experiments with an incandescent lamp

Hour 1 Hour 2 Hour 3 Izgzitt:\éf '\é?)%i:,iovle p
20 watt” 0+0 0+0 0+0 81.67+1.53 0+0 >0.05
40watt®  0+0 0+0 0+0 78+1 0+0 >0.05
60 watt” 0+0 0+0 0+0 81.67+1.15 0+0 >0.05
80 watt” 00 0.33+0.57 0.66+1.15 79.67 £1.53 0+0 >0.05
100 watt” 0+0 1.33 £0.57 233+£1.15 783+2.3 0+0 <0.05

abedenote statistically significant differences between hours 1 and 2, hours 1 and 3, and hours 2 and 3,
respectively. Note: Data presented as mean + standard deviation
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DISCUSSION

Previous studies have demonstrated
that, in addition to UV radiation, both solar
rays and artificial light sources can affect
mutagenesis, carcinogenesis, and immune
system functions (10).

Our study revealed that incandescent
light sources induced DNA damage when
mononuclear cells were exposed to high
intensities for prolonged durations under in
vitro  conditions. In  contrast, compact
fluorescent and fluorescent light sources
caused DNA damage at lower intensities and
shorter durations. Furthermore, we observed a
correlation between increased oxidative stress
and DNA damage induced by these artificial
light sources. However, our findings did not
establish a significant correlation between the
magnitude of DNA damage and OSI levels.

Previous research has identified
multiple mechanisms by which light exposure
can damage DNA (11). Pflaum et al. (12)
inhibited

antioxidants and induced oxidative DNA

reported that  visible light

damage in mammalian cell cultures. Similarly,
Kielbassa et al. (11) found that UV and visible
light caused DNA damage via different
mechanisms depending on the wavelength.
Specifically, UV-B and UV-C (250-315 nm)
induced direct DNA damage by forming
pyrimidine dimers, whereas UV-A and visible
light (320-740 nm) caused indirect DNA
damage by generating oxidative radicals such
as singlet oxygen, superoxide, and hydroxyl
radicals. Additionally, Botta et al. (13)

reported UV-A (320-400 nm) and visible light
(400-800 nm) could trigger oxidative DNA
damage by photoactivating polyaromatic
hydrocarbons and benzopyrones.

Solar radiation causes both acute and
chronic effects on human and animal skin cells
(14). Chronic exposure leads to the
development of benign and malignant skin
tumors, particularly malignant melanoma.
Animal studies have shown that UV-B (290—
320 nm) is more mutagenic and carcinogenic
than UV-A (320400 nm) (15). Furthermore,
epidemiological studies have demonstrated that
UV radiation contributes to gene mutations and
immunosuppression, increasing the risk of skin
tumors. UV radiation has been reported to
cause both direct and indirect DNA damage
(16).

Since the skin is the primary organ
exposed to light, skin cancers are among the
most common malignancies in Western
countries (17). Godley et al. reported that blue
visible light (390-550 nm) increased free
radical production and induced mitochondrial
DNA damage in primary retinal epithelial cells
(18). Consistent with these findings, our study
also observed increased OSI levels and DNA
damage in mononuclear cells following
exposure to artificial light sources. However, it
is important to note that our study was
conducted in vivo using cell cultures. Further
in vivo research involving living organisms is
necessary to provide a better understanding of

the biological relevance of these findings.
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CONCLUSION

Our findings suggest that fluorescent
and compact fluorescent lights induce greater
DNA damage and oxidative stress than
incandescent lights. A possible explanation is
that incandescent lights primarily emit UV-A
and visible light, which can indirectly cause
DNA damage through oxidative radicals
produced by photoreactions. In contrast,
fluorescent and compact fluorescent lamps
emit not only visible light but also UV-B and
UV-C rays, which can directly damage DNA
by forming thymine dimers.

This in vitro study indicates that
artificial light sources commonly used in daily
life are not entirely harmless and can cause
significant DNA damage and oxidative stress
when used at high intensities and for

prolonged durations. Therefore, limiting light
intensity and exposure time may help mitigate
potential damage. Additionally, incandescent
lights, which resulted in lower DNA damage,
may be a safer alternative for reducing the risk
of genotoxicity. However, given the in vitro
nature of this study, further in vivo research is
required to confirm these findings and assess

their implications for human health.
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ABSTRACT

Aim: The most significant adverse outcome of urinary catheter use is the development of a urinary tract infection
(UTI). This study evaluates the role of urinary catheterization in emergencies compared to elective conditions in
wards, focusing on the development of catheter-associated urinary tract infections (CA-UTI). Methods: Our study
is a single-center retrospective case-control study between August 1 and December 30, 2021. The case group
consists of patients aged 18 years and older, who underwent urinary catheterization in the emergency department
(ED) and were hospitalized for at least 48 hours. The control group consisted of patients who underwent elective
urinary catheterization in the wards and continued to be hospitalized for at least 48 hours. Two groups were
compared in terms of development, predisposing factors of CA-UTI and reasons of using urinary catheter.
Results: The most reason for urinary catheterization in case and control groups, each of consisted of 106 patients,
is for patients’ unstable medical conditions with ratios of 82.1% and 77.4%, respectively. The duration of urinary
catheterization in case and control groups was 8.4 and 11.17 days, respectively (p<0.0001). While majority of the
urinary catheter insertions were performed by intern doctors in the ED; most of them were carried out by assistant
doctors in the wards (p=0.001). The rate of development of CA-UTI in case and control groups, was 0.078 and
0.064 per 1000 catheter days, respectively, and although the case group was higher, there was no significant
difference (p>0.005). Conclusion: The process of urinary catheterization in the emergency department has not
been identified as an additional risk factor for the development of CA-UTI when compared to urinary
catheterization in the ward. No difference was detected in terms of catheter practitioner. This may be related to the
small total number of cases, the longer catheterization duration in the control group, and the low prevalence of CA-
UTI in the study.

Keywords: Emergency Department, Prevention, Urinary Catheter, Urinary Tract Infection
OZET

Amag: Uriner sonda kullaniminin en énemli dezavantaji, idrar yolu enfeksiyonuna (IYE) zemin hazirlamasidir. Bu
calisma, acil ve elektif kosullarda iiriner sonda uygulamalarinin karsilagtirilmas: ve bunun sonucunda kateter
iliskili idrar yolu enfeksiyonu (KIi-IYE) gelisiminin degerlendirilmesi amaglanmmstir. Yontem: Calismamiz, 1
Agustos- 30 Aralik 2021 tarihleri arasinda tek merkezli retrospektif bir vaka-kontrol ¢alismasidir. Vaka grubu, acil
serviste (AS) triner kateterizasyonu yapilan ve en az 48 saat hastanede yatan 18 yas ve flizeri hastalardan
olugmaktadir. Kontrol grubu ise serviste elektif iiriner kateterizasyonu yapilan ve en az 48 saat daha hastanede
kalan hastalardan olusmaktadir. Tki grup, Ki-IYE gelisimi, predispozan faktdrler ve iiriner kateter kullanma
nedenleri agisindan karsilastirilmistir. Bulgular: Hem vaka hem de kontrol gruplarinda,106 hasta bulunmaktadir.
En sik {driner kateterizasyon nedeni, sirastyla %82.1ve %77.4 oranlariyla genel durum bozuklugu olarak
belirlenmistir. Vaka ve kontrol gruplarinda iriner kateterizasyon siiresi sirasiyla 8,4 ve 11,17 gilin olarak
bulunmustur (p<0.0001). Uriner kateter takma islemi vaka grubunda daha gok intern doktorlar, kontrol grubunda
ise asistan doktorlar tarafindan yapilmist: (p=0.001). Ki-IYE gelisme oran1 vaka ve kontrol gruplarinda sirasiyla
1000 kateter giinii bagina 0.078 ve 0.064 idi ve vaka grubunda daha yiiksek olmasina ragmen anlamli bir fark yoktu
(p>0.005). Sonug: Acilde iiriner kateter uygulamm siireci KI-IYE gelisimi acisindan serviste iiriner kateter
uygulanimina gore ek bir risk faktorii olarak saptanmamustir. Kateter uygulayicisi agisindan da farklilik
saptanmamustir. Toplam olgu sayisinin azlhigi, kontrol grubunda kateterizasyon siiresinin daha uzun olmasi ve
calismada KI-TYE prevalansinin diisiik olmasi ile iliskili olabilir.
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INTRODUCTION

The most significant adverse outcome
of urinary catheter use is the development of a
urinary tract infection (UTI). Several risk
factors contribute to catheter-associated
urinary tract infections (CA-UTI), including
age, female gender, diabetes, and prolonged
catheterization time. Among these, the
duration of catheterization is the most critical
factor in the development of bacteriuria and
UTI, with a daily risk of 3-7% for bacteriuria
and 0.3% per catheter day for UTI (1, 2). One
study found that physicians are often unaware
(38% of the time) that their patients have
indwelling urinary catheters, with unsuitable
catheters being 'forgotten' more frequently than
suitable ones (3).

Unnecessary urinary catheter
placement is a significant issue in emergency
departments. Often based on subjective
judgment rather than objective criteria, many
catheters are inserted without documented
need. To prevent complications and reduce the
risk of harm during hospitalization, it is crucial
to avoid catheterization unless indicated. By
strictly adhering to objective criteria for
catheter placement, emergency departments
can substantially decrease catheter usage. (4).
When catheterization is necessary, sterile
equipment and aseptic techniques should

always be employed (5).

Existing knowledge on the prevention
of wurinary tract infections associated with
urinary catheterization in the emergency
department is limited. CA-UTI prevention
programs have been developed with a focus on
the entire hospital. Unlike programs that
emphasize the continuous assessment of the
necessity of the catheter and its early removal
for CA-UTI prevention, in the emergency
department, the focus has been on minimizing
the use of urinary catheters and ensuring
proper insertion techniques (13).

This study aims to evaluate the role of
urinary catheterization in emergencies on the
development of CA-UTI compared to the
application of elective conditions in inpatient

services.
MATERIAL AND METHOD
Our study is a single-center
observational retrospective case-control study
between August 1 and December 30, 2021,
conducted in 1100-bed tertiary academic
hospital.
The case group consists of patients
aged 18 years and older, who underwent
urinary catheterization in the ED and were

hospitalized for at least 48 hours. The control

group consisted of patients who underwent
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elective urinary catheterization in the inpatient
service and continued to be hospitalized for at
least 48 hours. Patients followed in the
intensive care unit have not been included.
Both groups were evaluated for the
development of CA-UTI until discharge or
death. Hospital infection control committee
follow-up data was used. CAUTIs were
defined according to Centers for Disease
Control and Prevention (CDC) criteria (6). The
two groups were compared in terms of CA-
UTI development, reasons of using urinary
catheter and predisposing factors. Our study
has received ethical approval from the Non-
Invasive Research Ethics Committee of
Eskisehir Osmangazi University Faculty of
Medicine (Decision No: 2022/53, Date:
22/03/2022).
Statistical analysis

Statistical analyses were conducted
using IBM SPSS 25. The Shapiro-Wilk test
was utilized to assess the suitability of the data
for normal distribution. Numerical values were
analyzed using the Mann-Whitney U test,

while categorical variables were examined

through the Chi-Square test. Specifically,
Fisher's Exact test was applied in 2x2 tables,
and the Pearson Chi-Square test was used in
other cases. The study, which included 212
patients had a power of 0.9, and a p-value of
less than 0.05 was considered statistically
significant. In the prior power analysis
conducted to determine a significant difference
between the patient and control groups, a
power of 90%, a type | error of 0.05, and an
effect size of 0.447 were used. The calculated
sample size was a total of 212 (106 cases and
106 controls). The power analysis was
performed using the G-Power 3.1.9.2 software.

RESULTS

The case and control group each
consisted of 106 patients. The ratios of the
reasons for using a urinary catheter in the case
and control groups, respectively, are as
follows; for urinary analyses (13.2% vs. 0%),
for patients’ unstable medical condition
(82.1% vs. 77.4%) and for surgical preparation
(4.7% vs. 22.6%) (p<0.001) (Table 1).

Table 1. Reasons for urinary catheter placement in case and control groups

Case group Control group
Reason (n=106) (n=106)
% %
Urinary analyses 13.2 0
Patients’ unstable medical condition 82.1 77.4
Surgical preparation 4.7 22.6
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Demographic  characteristics  and
predisposing factors of the patients in the case
and control groups were evaluated and there
was no significant difference in terms of age,
gender, and predisposing factors (stone,
obstruction, prostatic disorders, malignity,
incontinence, chronic disease) (Table 2).

The distribution of patients during the
hospitalization period was as follows in the
case and control groups, respectively; 32.1%
and 23.6% in internal clinics, 34% and 44.3%
in internal intensive care units, 13.2% and
11.3% in surgical clinics and 20.8% and 20.8%
in surgical intensive care units (p=0.657).

The percentage of urinary analysis
performed before urinary catheterization was
67.9% and 49.1% in the case and control

groups, respectively (p=0.05). The rate of

pyuria and nitrite positivity in the urine before
urinary catheterization was 19.4% and 7%,
respectively, in the case group, while it was
29.6% and 5.6%, respectively, in the control
group. No statistically significant difference
was found between the two groups in terms of
pyuria and nitrite positivity (p=0.209 and p=1,
respectively).

During the follow-up, urinary catheter
changes were made in 7.5% of the case group,
and 11.3% of the control group, and there was
no statistical difference (p=0.384). There was
no statistically significant difference between
the groups in terms of catheter irrigation
during the follow-up period (p=0.432) and it
was 16% and 11.3% in the case and control
groups, respectively. Interventions to the

urinary catheter are shown in Table 3.

Table 2. Demographic characteristics and predisposing factors of case and control groups

Case group Control group
P
n=106 n=106

Age (Mean)/year 64.34 68.42 0.1*
Female/Male 52/54 47/59 0.165**
Stone 1 2 0.756***
Obstruction 2 3 0.931%**
Prostatic disorders 4 0 0.26***
Malignity 7 16 0.188***
Incontinence 15 34 0.54%**
Chronic Disease a7 58 0.784%**

* Mann-Whitney U test ** Pearson Chi-Square *** Fisher's Exact test
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Table 3. Interventions to urinary catheter during the study period.

Case group Control group
Interventions (n=106) (n=106) P
% %
Catheter replacement 7.5 11.3 0.384*
Catheter irrigation 16 11.3 0.432*

* Pearson Chi-Square

The length of stay of the urinary
catheter in the case and control groups was 8.4
and 11.17 days, respectively, and there was a
significant difference between the groups
(p<0.0001).

Broad-spectrum antibiotic use was
64.6% and 69.5% in the case and control
groups, respectively, and there was no
statistically significant difference between the
groups (p=0.551).

The causative agents of CA-UTI were
similar in both groups, and the most common
causative agent was Escherichia coli with a
rate of 33% and 45% in the case and control
groups, respectively. Other agents, in order of
frequency, were Staphylococcus heamolyticus,
Enterococcus feacalis, Acinetobacter
baumanni, Candida glabrata, Enterococcus
feacium and Klebsiella pneumoniae.

When the distribution of health
workers who apply the urinary catheter is
examined, 82% are intern doctors, 17% are
assistant doctors and 1% are nurses in the ED.

In the wards, by contrast, 56% are
assistant doctors and 44% are nurses. While
majority of the urinary catheter insertions were

performed by intern doctors in the ED; most of

them were carried out by assistant doctors in
the wards (p=0.001).

When the rate of development of CA-
UTI is evaluated; 0.078 and 0.064 per 1000
urinary catheter days in the case and control
groups, respectively. Although the case group
was higher, there was no significant difference
in the development of CA-UTI between the

case and control groups (p>0.05).

DISCUSSION

Urinary catheters are used more
frequently and with wider indications in ED.
Despite the lack of comprehensive medical
documentation for urinary catheters, this issue
has been interpreted as inappropriate usage in
several studies (7,17). A study reported that the
rate of urinary catheterization in the emergency
department for patients aged 65 and older was
73%. Of these, 4% were deemed inappropriate,
and 8.7% developed CA-UTI. At the end of the
study, it was recommended to create a list of
acceptable indications for urinary catheter
insertion in emergency departments (16). Fakih
et al. (7) show that only 69.7% of patients

undergo urinary catheterization in ED were
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compliant with the institutional guidelines for
catheterization. Gokula et al. (8) reported in
their study that only 46% of catheter use was
an appropriate indication. A study has
demonstrated that educational programs for
doctors and nurses, along with the mandatory
implementation of a checklist containing
acceptable indications, resulted in nearly an
80% reduction in catheter use in the
emergency department. Additionally, the rate
of ‘appropriate catheter use' increased from
37% to 51% (p=0.06), while the proportion of
physician order documentation rose from 43%
to 63% (p<0.01) (18). A study based on long-
term follow-up has shown that inpatients
receiving routine monitoring of urinary
catheter use, with a focus on re-evaluating
indications and appropriateness during the
hospitalization process and early
discontinuation in the emergency department,
demonstrated a trend toward a decrease in
urinary catheter use across the hospital (20). In
our study, in the ED, 13.2% of urinary
catheters were applied only for urinary
analysis. Even when inappropriately placed in
the emergency department, urinary catheters
are often transferred to the wards without
removal. For this reason, the indication for
urinary catheter application in ED should be
carefully evaluated and the indication should
be reviewed when the patient is transferred to
the wards. Establishing an automated control
or warning system can help clinicians in this
regard.

The number of studies investigating
the role of emergency and elective intervention

in the development of CA-UTI is not high in

the literature. While some studies have
determined that urinary catheterization in the
ED is a risk factor for bacterial colonization of
catheters and CA-UTI (9, 10, 19), there is also
a study in the literature that was not detected as
a risk factor (11).Bhatia et al. (9) found that
urinary catheter colonization and CA-UTI
were more common in patients who underwent
urinary catheterization in the ED, compared to
patients with urinary catheterization in the
wards. They attributed this to inadequate
sterile precautions taken during catheter
insertion in the ED, citing time constraints as a
factor. Our study did not reveal a significant
difference in CA-UTI rates between the case
and control groups. This could be attributed to
the small control group size, minimization of
catheterization duration or the overall low CA-
UTI prevalence.

Contamination of sterile catheters
during urinary  catheter insertion s
unfortunately common. In a study where
patients who had urinary catheters placed by
nurses in the emergency department were
prospectively observed for 6 months, a
significant breach in aseptic technique was
found in 59% of cases. The characteristics of
the emergency department environment, where
life-threatening conditions are prioritized,
inconsistent or inappropriate placement of
hand sanitizers, and limited space to create
sterile  moments, have been identified as
contributing factors (15). The same study
found no association between the catheter
inserter or patient characteristics and variations
in technique. In our study, urinary catheter

insertion was more frequently performed by
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intern doctors in the emergency clinic, while in
the elective urinary catheter insertion group, it
was performed by resident doctors. However,
no difference was found in terms of CA-UTI
development, and therefore, it was not defined
as a risk factor.

The duration of catheterization is the
most  significant modifiable risk factor
associated with the development of infection
(14). Oumer et al. (12) stated that prolonged
catheterization (7 days) is an independent risk
factor for CA-UTlIs. Conversely, Bhatia et al.
(9) reported higher urinary catheter
colonization and CA-UTI rates in ED patients
despite shorter catheterization (4.3 days)
compared to ward patients (6.2 days),
attributing this to inadequate ED sterile
precautions due to time constraints. Our case
group exhibited shorter catheterization (8.4
days) than the control group (11.17 days,
p<0.0001), possibly due to earlier catheter
removal in the wards. However, despite this
shorter duration, we observed no significant
difference in CA-UTI rates between groups.
This  suggests that  factors  beyond
catheterization time, such as inadequate ED
sterile precautions, may contribute to CA-UTI
development. Further research is needed to
elucidate these factors.

A study has shown that obtaining a
urine culture when urinary catheterization is
performed in the emergency department helps
reduce unnecessary tests and treatments in the
subsequent process (7). Another study found
that among cases where both urine analysis
and culture were performed along with urinary

catheter insertion in the emergency clinic, 26%

exhibited evidence of UTI (10). In our study,
urine analysis was performed prior to
catheterization, and no significant difference
was found in terms of CA-UTI development.
Limitations

There are some limitations in our
study. The team applied the urinary catheter
was not followed up. Therefore, data on
inappropriate use of the urinary catheter could
not be obtained. There are no medical records
regarding the criteria for the clinical
appropriateness of urinary catheters or the
adherence to aseptic techniques. In addition,
the small number of patients weakened our
results.
CONCLUSIONS

Urinary  catheterization in  the
emergency department was not found to be an
additional risk factor for CA-UTI development
compared to urinary catheterization in the
inpatient setting. This may be related to the
small total sample size, the longer
catheterization duration in the control group,
and the generally low prevalence of CA-UTI.
No significant difference was found regarding
urinary catheter practitioners in the emergency
department. The fact that the study was
conducted in a tertiary care hospital emergency
department, where practitioners undergo
regular and standardized training and aseptic
techniques are monitored, may explain this
finding. Further evaluation is warranted
through large-scale studies with a larger

sample size to provide more robust evidence.
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OZET

Bu derleme, hasta bas: testlerin (HBT) birinci basamak saglik hizmetleri iizerine mevcut ve potansiyel etkilerini
ortaya koymayr amaglamaktadir. HBT, hasta baginda veya merkezi laboratuvarlarin disinda test yapma olanagi
saglayarak hizli ve eyleme gegirilebilir tanisal bilgi sunmaktadir. Boylelikle teshis siirecini kisaltmakta, 6zellikle
acil saglik hizmetleri veya kronik hastalik yonetiminde miidahalelerin dogru zamanli olarak diizenlenmesine
imkan tanimaktadir. HBT lerin birinci basamak saglik hizmetleri kapsaminda kullanim alani oldukg¢a genistir.
Bulasic1 hastaliklar (6rnegin; HIV, sitma ve tiiberkiiloz) igin hizl testlerin, kaynaklarin kisith oldugu bolgelerde
erken teshis ve tedaviye katki sundugu gosterilmistir. Buna ek olarak, diyabet ve hipertansiyon gibi kronik
hastaliklarin kontroliiniin saglanmasinda, hasta basinda ol¢iilebilen kan sekeri veya HbAlc seviyeleri 6nemli rol
oynamaktadir. Kardiyovaskiiler hastaliklarda troponin gibi biyobelirteclerin hizli tayini de ozellikle acil
durumlarda mortalite oranlarinin azalmasi ile sonuglanan zaman tasarrufu saglamaktadir. HBT nin sundugu en
Oonemli avantajlardan biri, test sonucuna hizli erisimle hasta memnuniyetini artirmasi1 ve gereksiz sevkleri
azaltmasidir. Bu durum hem hasta hem de saglik sistemi agisindan maliyet etkili olmakta, saglik hizmeti
sunumunu hizlandirmakta ve ikinci basamak saglik kuruluslarinin yiikiinii hafifletmektedir. Bununla birlikte,
HBT’lerin klinik dogruluk, profesyonel egitim ihtiyaci, altyap: eksikligi ve tedarik zinciri yonetimi gibi konularda
baz1 zorluklar barindirdigi da unutulmamalidir. Bu zorluklar1 agmak icin kalite kontrol mekanizmalarimin
standardize edilmesi, teknolojik gelismelerin desteklenmesi ve saglik hizmeti sunucularin bu testleri uygulama
konusunda stiirekli mesleki egitime tabii tutulmasi dnem tagimaktadir. Sonug olarak, HBT’ler; bulasici hastaliklar,
kronik hastalik yonetimi ve anne-¢cocuk sagligi gibi pek ¢ok alanda birinci basamak saglik hizmetleri i¢in kritik bir
aractir. Hem yiiksek gelir diizeyine sahip hem de kaynaklarin kisith oldugu ortamlarda uygulanabilirligi, test
sonuglarinin dakikalar i¢inde alinabilmesi ve hasta merkezli bakima uyum saglamasi, HBT nin gelecekte saglik
sistemlerinde daha fazla benimsenebilecegini gdstermektedir.

Anahtar Kelimeler: Birinci basamak saglik hizmetleri, Hasta basi test, Halk saglig

ABSTRACT

This review aims to explore the current and potential impact of point-of-care testing (POCT) on primary
healthcare. POCT provides rapid and actionable diagnostic information by enabling testing at the point of care or
out of centralized laboratories. Thus, it shortens the diagnostic process and enables the timely organization of
interventions, especially in emergency health services or chronic disease management. POCTs are widely used in
primary healthcare. Rapid tests for infectious diseases (e.g. HIV, malaria and tuberculosis) have been shown to
contribute to early diagnosis and treatment in resource-limited settings. In addition, blood glucose or HbAlc levels
that can be measured at the point of care play an important role in managing chronic diseases such as diabetes and
hypertension. Rapid measurement of biomarkers such as troponin in cardiovascular diseases also saves time,
resulting in reduced mortality rates, especially in emergency situations. One of the most important advantages
offered by POCT is the rapid access to test results, which increases patient satisfaction and reduces unnecessary
referrals. This is cost-effective for both the patient and the healthcare system, accelerates healthcare delivery and
relieves the burden on secondary healthcare organizations. However, it should be noted that POCTs have some
challenges in terms of clinical accuracy, need for professional training, lack of infrastructure and supply chain
management. To overcome these challenges, it is important to standardize quality control mechanisms, support
technological advances, and provide continuous professional training for healthcare providers on the
implementation of these tests. In conclusion, POCTSs are a critical tool for primary healthcare in many areas such
as infectious diseases, chronic disease management and maternal and infant health. Its applicability in both high-
income and resource-limited settings, the ability to obtain test results within minutes, and its adaptability to
patient-centered healthcare suggest that POCT may further be adopted in health systems in the future.

Keywords: Primary healthcare, Point-of-care testing, Public health
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GIRIS

Hasta bagi test (HBT), tibbi teghis
alaninda hizla gelisen bir alandir ve testlerin
hasta basinda veya yakiinda yapilmasi olarak
tamimlanmaktadir. Bu yaklagim, klinik karar
verme sireclerini ve hasta yonetimini énemli
Olciide etkileyebilecek aninda sonuglara olanak
saglamaktadir. HBT tanimi; acil servisler,
poliklinikler ve hatta hastalarin evleri de dahil
olmak (zere konvansiyonel Ilaboratuvar
ortamlarinin disinda gergeklestirilmekte olan
cok cesitli tanisal testleri kapsamaktadir.
HBT'nin birincil amaci, hasta sonuglarmin
iyilestirilmesine ve daha verimli saglik hizmeti
sunumuna yol acabilecek zamaninda ve
eyleme gecirilebilir tanisal bilgiler saglamaktir
(1-3). HBT'nin temelinde, genellikle dakikalar
icinde hizli teshis sonuglari sunma ve boylece
anlik klinik kararlar1 kolaylagtirma yetisi
yatmaktadir. Bu, 6zellikle zaman hassasiyetine
sahip midahalelerin  gerekli oldugu acil
durumlarda  ¢ok
HBT'nin

onemlidir.  Calismalar,

kardiyak troponin gibi
biyobelirteclerin hizli bir sekilde Olgiimii
sayesinde gdgiis agrist ile bagvuran hastalarin
hastanede kalis siirelerini kisaltabilecegini
gOstermektedir (4). Ayrica, sonuglarin ayni
klinik basvuru sirasinda  alinabilmesinin
rahatligi hastalar tarafindan takdir
edildiginden, HBT'lerin kullanimi  hasta
memnuniyetinin

iliskilendirilmektedir (5).

artmasiyla

HBT cihazlari, kapsamli laboratuvar
egitimi olmayanlar da dahil olmak iizere saglik
hizmeti sunucularmin testleri yapmasina ve
sonuglart yorumlamasina olanak taniyacak
sekilde kullanici dostu olarak tasarlanmustir.
Bu erisilebilirlik, konvansiyonel laboratuvar
altyapisinin  eksik olabilecegi, kaynaklarin
smirli  oldugu ortamlarda hayati  6nem
tastmaktadir. Ornegin, HIV ve Covid-19 gibi
bulagic1 hastaliklar i¢in HBT'ler, toplum
sagligr merkezlerinde hizli sonuglar saglamak
tizere gelistirilmis olup, hastalik yonetimi ve
kontrol

cabalarini onemli Olgiide

guclendirmektedir (6,7).

Kirsal  kliniklerden  kentsel  acil
servislere kadar c¢esitli ortamlarda test
yapabilme yetenegi, HBT'min modern saglik
hizmetleri icerisindeki ¢ok yonliiligiiniin ve

Oneminin altin1 ¢izmektedir (8).

Bu calismanin amaci, HBT’lerin
birinci basamak saglik hizmetleri kapsaminda
kullaniminin saglayabilecegi klinik ve maliyet
faydalarina dair literatiirde yer alan giincel
verilerin analiz edilmesi ve 6zetlenmesidir.
Bulgular, saglik hizmeti sunucular1 aracilig ile
gerceklestirilecek  birinci  basamak  saglik
hizmeti sunumunun Kkalitesi ile klinik ve

maliyet etkililiginin artirilmasini saglayacaktir.

Medical Research Reports 2025;8(1):45-53

46



Berktas SA, ilhan MN. Hasta Bas1 Testlerin Birinci Basamak Saghk Hizmetlerine Etkisi

Hasta Basi Testlerin Birinci Basamak Saghk

Hizmetleri Kapsaminda Kullamm Alanlarn

HBT’ler, birinci basamak saglik
hizmetlerinde doniistiirici bir unsur olarak
ortaya ¢ikmis olup; teshis verimliligini, tedavi
dogrulugunu ve hasta sonuglarimi 6nemli
Olclide  etkilemektedir. HBT'nin  birinci
basamak saglik hizmetlerine entegrasyonu,
dogru zamanl klinik kararlar i¢in ¢ok onemli
olan hizli tam1 koyma olanaklarini miimkiin
kilmaktadir. HBT’lerin hasta numunesinin
alinmasi ile sonucun elde edilmesi arasindaki
stireyi yalnizca dakikalara indirgeyebilmesi ile
saglanan hizli geri doniis, Ozellikle tedavi
planlarinda yapilan dogru zamanli
miidahalelerin saglik sonuglarinin iyilesmesine
sebep olabilecegi diyabet ve hipertansiyon gibi
kronik hastaliklarm yonetiminde faydalidir
(9,10). HBT'lerin kullanim alanlari, bulasici
hastaliklar, kronik hastalik yonetimi ve acil
saglik hizmetleri de dahil olmak iizere ¢ok

cesitli tibbi durumlar1 kapsamaktadir.

HBT'nin en  6nemli  kullanim
alanlarindan biri bulasic1 hastaliklarin teshisi
ve yonetimidir. HIV, sitma ve tiiberkiiloz gibi
hastaliklara yonelik hizli testler, merkezi
laboratuvar imkanlarimin yetersiz olabilecegi,
kaynaklarin yetersiz oldugu kosullarda son
derece dnem arz eden, anlik sonuglar verecek

sekilde gelistirilmistir.

HBT'ler, CYBE yonetiminde de
giderek daha fazla kullanilmaktadir. Sifiliz ve
hepatit de dahil olmak Uzere CYBE'ler igin
hizli testlerin gelistirilmesi, salginlarin kontrol

altma alinmasi ve daha fazla bulasin 6nlenmesi

icin gerekli olan acil teshis ve tedaviye olanak
saglamaktadir (11,12). CYBE'ler i¢in HBT
uygulamasinin, yiiksek riskli topluluklar igin
ozellikle kaynaklarin kisith oldugu ortamlarda
tekrarlayan klinik bagvurulara duyulan ihtiyact
ortadan kaldirmasi sayesinde test oranlarini
artirdigit  ve saghk hizmetlerine erisimi

iyilestirdigi gosterilmistir (13).

Calismalar, HIV i¢in hizli antikor
testleri gibi hasta basi testlerin dakikalar i¢cinde
sonu¢ verebildigini, tedaviye zamaninda
baglanmasini sagladigini ve hasta takibindeki
kayiplar1 azalttigini gostermistir (6,14). Benzer
sekilde, sitma hastaligi i¢in hizli tan testlerinin
kullanilmaya baglanmasi, vaka ydnetiminin
iyilestirilmesinde ~ ve  hastalikla  iliskili
morbidite ve mortalitenin azaltilmasinda etkili
olmustur (15). Bu testlerin hasta basmda
yapilabilmesi, erken teshis ve tedaviyi

kolaylastirarak hasta sonuglarini 6nemli 6lglide

tyilestirmektedir (16).

Bulasici  hastaliklara ek olarak;
HBT'ler, 6zellikle diyabet ve kardiyovaskuler
hastaliklar gibi kronik

yonetiminde de kritik bir rol oynamaktadir.

hastaliklarin

Diyabet yoOnetimi i¢in; hasta bast kan sekeri
Olciim cihazlari, hastalarin  kan sekeri
seviyelerini rahatca izleyebilmelerini
saglayarak daha iyi bir glisemik kontrol
saglayarak komplikasyonlarin azaltilmasin
miimkiin kilmaktadir (17,18). Ayrica, HbAlc
diizeyleri i¢in hasta basinda yapilan testlerin
hem hastalara hem de saglhk hizmeti
sunucularima amnda geri bildirim saglayarak
diyabet kontroliini iyilestirdigi ve bdylece

tedavi planlarinda dogru zamanh diizenlemeler
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yapilmasini kolaylastirdigi gosterilmistir (19).
Kardiyovaskiiler agidan, troponin gibi kardiyak
biyobelirtegler icin HBT, miyokard
enfarktiisiiniin hizli bir sekilde
degerlendirilmesini saglayarak hayat kurtarici
olabilecek hizli klinik karar siireclerine olanak

tamimaktadir (20,21).

HBT'lerin afet miidahale planlarina
entegrasyonu, halk sagligi acisindan acil
durumlarin yonetilmesinde ¢ok Onemli bir
unsur olarak vurgulanmig ve sahada aninda
teshis yapilmasina olanak saglamistir (22).
Anne ve cocuk saghg baglaminda, HBT'ler
dogum  Oncesi ve yenidogan  saglik
hizmetlerinin iyilestirilmesinde ¢ok énemli bir
rol oynamaktadir. Ornegin, hamile kadinlar
icin HIV'e yonelik hasta basi testler, uygun
mudahalelerin vakit kaybetmeden
baslatilmasin1  saglayarak anneden c¢ocuga
bulas riskini 6nemli dlglide azaltabilir (14,23).
Ayn1 zamanda, gestasyonel diyabet gibi
rahatsizliklar i¢in hizli testlerin kullanilmasi,
dogru zamanli miidahaleye olanak taniyarak

maternal ve fetal sonuglari iyilestirmektedir
(24).

Buna ek olarak, HBT'lerin birinci
basamak saglik hizmetlerinde kullaniminin
ekonomik faydalar1 da g6z ardi edilmemelidir.
Laboratuvar geri doniis stirelerindeki azalma
ve buna bagl olarak hasta bekleme
stirelerindeki  diisiis, hasta memnuniyetinin
artmasina ve daha verimli saglik hizmeti
sunumuna  katkida  bulunmaktadir  (5).
Caligmalar, HBT'lerin kullaniminin gereksiz

sevkleri ve hastane yatiglarini en aza indirerek

maliyet tasarrufu saglayabilecegini ve sonugta

hem saglik sistemlerine hem de hastalara fayda
saglayabilecegini gostermektedir (24). Birinci
basamak saglik hizmetleri kapsaminda hasta
bast C reaktif protein (CRP) testinin
kullantminin, klinik yonlendirmelerle

birlestirildiginde  antibiyotik  kullanimini
onemli Olciide azalttigini ve boylece kiiresel
antimikrobiyal diren¢ tehdidini hafiflettigi
ortaya konulmustur (25). Bu sadece hasta
yonetimini optimize etmekle kalmamakta, ayni
zamanda ikinci basamak saglik kuruluslarinin
yiikiinii en aza indirerek saglik sistemlerinin

genel verimliligini de artirmaktadir (26,27).

Kaynaklarin sinirh oldugu ortamlarda
HBT'ler, temel tibbi tan1 hizmetlerine erigimin
genisletilmesinde kritik bir rol oynamaktadir.
Ornegin, Gana'da sitma ve anemi hastaliklari
icin HBT kullanimimin hem uygun maliyetli
hem de pratik oldugu kanitlanmis ve saglik
hizmeti sunucularinin kapsamli bir laboratuvar
altyapisina ihtiya¢ duymadan dogru teshisler
koyabilmesine olanak saglanmistir (28,29). Bu
tir test olanaklari, merkezi laboratuvarlara
erisimin smirl oldugu kirsal bolgelerde hayati
Oonem tagimakta ve boylece hastalarm dogru
zamanli ve uygun saglik hizmeti almalarini

saglamaktadir (10,30).

Hasta Bas1 Testlerin Birinci Basamak Saghk

Hizmetlerine Entegrasyonu

HBT’lerin bir diger kritik yonii de bu
testlerin mevcut saglik hizmeti is akislarina
entegrasyonudur. Basarilh  bir uygulama;
sorunsuz iletisim ve veri yonetimi saglamak
adina saglik hizmeti sunuculari, laboratuvar

personeli ve bilgi teknolojisi sistemleri
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arasinda is birligi gerektirmektedir (4,31).
Ayrica, test sonuglarimin biitiinliigiinii korumak
ve klinik karar verme surecleri igerisinde
uygun sekilde kullanilmalarini saglamak igin
kalite kontrol ve guvence protokolleri
olusturulmalidir (32,33). HBT i¢in kilavuzlarin
ve ¢ercevelerin gelistirilmesi, uygulamalarin
standartlagtirllmasmna ve bu test ydntemleri
araciligiyla sunulan saglik hizmeti sunum
kalitesinin iyilestirilmesine yardimci olabilir
(34). HBT'lerin birinci basamak saglik hizmeti
ortamlarina entegrasyonu, ozellikle kirsal ve
yetersiz saglik hizmeti sunulan topluluklarda
cografi engellerin yol agtig1 zorluklar1 da
¢oziime kavusturmaktadir. HBT, saglik hizmeti
sunucularmin yerinde tani testleri

yapabilmesini saglayarak hastalarin
laboratuvar hizmetlerine erismek i¢in uzun
mesafeler kat etme ihtiyacini azaltmakta ve
boylece saglik hizmetlerine erisilebilirligi
artirmaktadir (35). Bu durum o6zellikle saglik
altyapisinin kisith olabilecegi diisiik ve orta
gelirli iilkeler icin anlamhdir (15). HBT
cihazlariyla donatilmis birinci basamak saglik
hizmetleri sunucularmnin, bu ortamlarda saglik
hizmeti sunumunu gelistirdigi ve bu sayede
cesitli hastaliklarin erken teshis ve tedavisinin

kolaylastirildigi gosterilmistir (36).

Sayisiz avantajina ragmen, birinci
basamak  saglik  hizmetleri

HBT’lerin basarili  bir sekilde kullanimi

kapsaminda

zorluklar  igermektedir.  Saglik  hizmeti
sunucularinin yetersiz egitimi, altyap: eksikligi
ve yetersiz tedarik zinciri yOnetimi gibi
engeller HBT lerin etkili kullanimi konusunda

engel olusturabilmektedir (29,30). HBT’lerin

saglik  hizmeti  sunumunu iyilestirme
potansiyeline tam olarak erigsebilmek i¢cin bu
zorluklarm ele alinmasi sarttir. Ayrica, HBT
cihazlarimin  6zgiilliginii ve duyarlihigim
artirmak ve birinci basamak saglik hizmeti
sunucularinin klinik ihtiyaglarmi
karsilamalarin1 saglamak i¢in bu alanda strekli
gelistirmeler

(26,37). Farkli HBT

arastirma  ve yapilmasi
gerekmektedir
cihazlariin dogrulugu ve giivenilirligindeki
degiskenlik, bu konudaki mevcut endise
kaynaklarindandir. Birgcok HBT, son derece
hassas ve 0zgiil olacak sekilde tasarlanmis olsa
da; tim HBT cihazlari, klinik ortamlarda,
Ozellikle de yanlis negatif sonuglarin ciddi
sikintilara yol acabilecegi ikinci basamak
saglik  hizmetleri  kapsaminda  yeterli
performans  gosterememistir  (38,39). Bu
nedenle, HBT teknolojilerinin yaygin olarak
benimsenmeden dnce gecerlilik ve guvenirlik
icin gerekli standartlar1 karsiladigindan emin

olmak i¢in siki klinik dogrulamalarinin

yapilmas1 gerekmektedir (40).

Birinci Basamak Saghk Hizmetlerinde

Hasta Bag1 Testlerin Gelecegi

Birinci basamak saglik hizmetlerinde
kullanilan HBT'lerin gelecegi, teknolojik
gelismeler, zamaninda teshis ihtiyaci ve hasta
merkezli bakima giderek daha fazla oncelik
veren gelisen saghk hizmetleri ortami
nedeniyle onemli bir doniigiime

hazirlanmaktadir.

HBT alanindaki teknolojik gelismeler
1s181nda; mikrogip goriintiileme sitometreleri

ve otomatik tam araglar1 gibi yenilikler, HBT
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cihazlarin1 daha kolay tasmabilir, daha diisiik
maliyetli ve daha kullanici dostu hale

getirmektedir (41).

Ayrica;  birinci

HBT'nin

basamak  saglik
hizmetlerinde gelecegi, hasta
merkezli bakima yapilan vurgunun artmasiyla
sekillenecektir. Saglik hizmeti sunuculari
hastalar1 kendi saglik siireglerine daha aktif bir
sekilde dahil etmeye calistikca, HBT, aminda
geri bildirim ve sonug saglama imkan1 sunarak
saglik yonetiminde isbirligine dayali bir

yaklagimu tesvik edecektir.
SONUC

HBT ler, teshis hizin1 ve dogrulugunu,
ayni zamanda hasta memnuniyetini artirarak ve
gereksiz sevkleri azaltarak birinci basamak
saglik hizmetlerini onemli olclde
etkilemektedir. Uygulamada zorluklar devam
etse de, HBT'nin dogru zamanl ve etkili saglik
hizmeti sunumunu kolaylastirmadaki faydalari,
ozellikle kaynaklarm sinirli oldugu ortamlarda
belirgindir. Birinci basamak saglik hizmetleri
kapsaminda HBT'nin potansiyelini en {ist
diizeye c¢ikarmak ig¢in; egitim, altyapt ve
teknoloji  gelistirme yatirimlarinin  devam

etmesi blyilk 6nem arz etmektedir.

Sonu¢ olarak; HBT'ler, bulasici
hastaliklarin  teshisi, kronik hastaliklarin
yonetimi, acil saglik hizmetleri, anne ve ¢ocuk
saghgi ile CYBE'lerin yonetimini kapsayan

uygulamalariyla  birinci  basamak saglik

hizmetlerinin hayati bir bileseni olarak kendini

kanitlamigtir.

Hasta basinda hizli, dogru ve
erisilebilir tamsal bilgi saglama kabiliyeti,
hasta sonuglarini iyilestirmekte ve ozellikle
kaynaklarin smirli oldugu ortamlarda saglik

hizmeti sunumunu ideal hale getirmektedir.

HBT’lerin modern saglik sistemleri
icerisinde giinden giine daha fazla fayda
saglayabilmesi adina, bu alanda
gercgeklestirilecek daha fazla ¢aligmaya ve de
Ozellikle kalite kontrol mekanizmalarmin
gergevesinin belirlenmis oldugu diizenlemelere

ihtiyag duyulmaktadir.

HBT’lerin koruyucu saglik hizmetleri
kapsaminda erken tedbirlerin alinmasma ve
katkilar1

halk  saghgmin  korunmasina

yadsinamaz.

Bu makalenin hazirlik asamalarinda
sorumlu yazarm “Hasta Bagi Testlerin Birinci
Basamak  Saglik  Hizmetlerinde  Saglik
Harcamalar1 Uzerine Etkisi” baslikli ve giincel
olarak basim asamasinda olan doktora tezinden

elde edilen bilgilerden yararlanilmisgtir.

Finansal Destek: Yazarlar, bu makalenin
arastirilmasi ve/veya yazarligi i¢in herhangi bir

finansal destek almamustir.

Cikar Catismasi: Yazarlar, bu makalenin
yayimlanmasinda herhangi bir ¢ikar gatigmasi

olmadigini beyan etmektedir.
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OZET

Bu ¢alismada mevcut literatiir yardimiyla A vitamini eksikliginin (AVE) kan demir diizeyi ve anemi durumu
iizerindeki potansiyel etki mekanizmalarmin aciklanmasi amaglanmustir. Oncelikle A vitamini eksikligi ve
anemi arasindaki iliski, ¢esitli mekanizmalar araciligtyla gerceklesmekte olup karmasik bir yaprya sahiptir.
Eritropoez modiilasyonu, enfeksiyona karsi bagisiklik fonksiyonu ve demir metabolizmasi bu etkilesimlerin
anahtar noktalaridir. Epidemiyolojik ¢alismalar, 6zellikle ¢ocuk ve hamile kadin popiilasyonlarinda AVE ve
anemi arasinda giiclii bir iliski oldugunu gostermektedir. A vitamini, eritropoietin (EPO) geninin
transkripsiyonunu aktive ederek eritropoezi etkileyebilir ve enfeksiyon anemisini azaltabilir. Bununla
birlikte, AVE sirasinda demirin hapsedilmesi ve serbest birakilmamasi, anemi ve demir indekslerinin
anormallesmesine neden olabilir. Yapilan aragtirmalarda, A vitamini takviyelerinin kan demir diizeyi ve
anemi durumu iizerindeki etkisi hakkinda celiskili bulgular mevcuttur. Bazi ¢alismalarda A vitamini
takviyesinin kan demir diizeyini ve anemi durumunu iyilestirebilecegi rapor edilirken, bazi ¢alismalarda ise
bu konuda anlamli bir etki tespit edilmemistir. Sonug olarak, A vitamini eksikliginin anemi lizerinde olumsuz
etkileri olabilir ve A vitamini takviyeleri AVE ve anemi gibi sorunlarin 6nlenmesi ve tedavisi i¢in énemli bir
yontem olabilir.

Anahtar kelimeler: A Vitamini, A Vitamini Eksikligi, Anemi, Demir

ABSTRACT

In this study, it is aimed to explain the potential mechanisms of vitamin A deficiency (VAD) on blood iron
levels and anemia status with the help of the existing literature. First of all, the relationship between vitamin
A deficiency and anemia is mediated through various mechanisms and has a complex structure. Modulation
of erythropoiesis, immune function against infection and iron metabolism are key points of these interactions.
Epidemiological studies show a strong association between VAD and anemia, especially in populations of
children and pregnant women. Vitamin A may affect erythropoiesis by activating transcription of the
erythropoietin (EPO) gene and reduce infection anemia. However, the trapping and non-release of iron during
VAD can lead to anemia and abnormalization of iron indices. There are conflicting findings in research on
the effect of vitamin A supplements on blood iron levels and anemia status. While some studies have reported
that vitamin A supplementation can improve blood iron levels and anemia, some studies have found no
significant effect. In conclusion, vitamin A deficiency may have adverse effects on anemia and vitamin A
supplements may be an important method for the prevention and treatment of problems such as VAD and
anemia.
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GIRiS

A vitamininin anemi lizerindeki etkisi
cesitli caligmalarda arastirilmis olup, bazi
calismalar A vitamini takviyesinin viicudun
kirmizi kan hiicreleri de dahil olmak iizere kan
hiicreleri  liretme  siirecini  (hematopoezi)
iyilestirebilecegini  gostermektedir (1, 2).
Bununla birlikte, A vitamininin hematopoez
tizerindeki  etkisini  Meksikali  ¢ocuklar
lizerinde arastiran bir calisma sonucunda ise
hem demir eksikligi hem de A vitamini
eksikligi durumlarinda diisiik hemoglobin
seviyeleri goriildiigii rapor edilmistir. Bu
durum birden fazla mikro besin eksikliginin
anemiye katkida bulunabilecegini
gostermektedir (3). Ozellikle ¢ocuklarda demir
eksikligi anemisinin tedavisinde kullanilan
demir takviyesinin etkinligini artirmada A
vitamininin roliinii destekleyen c¢alismalar

mevcuttur (1, 2).

Bu derlemenin amaci A vitamini
eksikliginin anemi izerindeki etki
mekanizmalarini arastirmaktir. Ayrica
calisjmada A vitamini takviyesinin demir
metabolizmas1 ve anemi tizerindeki potansiyel

etkilerine de deginilmistir.

A Vitamini Eksikligi Anemisinin

Epidemiyolojisi

Anemi ve A vitamini eksikligi (AVE)
arasindaki yakin iligki, basta cocuk ve hamile
kadinlar olmak lizere cesitli
epidemiyolojik caligmalarda gézlemlenmistir.
Ayrica arastirmalar tarafindan bu

popiilasyonlarda AVE ve anemi

prevalansinin  siklikla yiiksek oldugu rapor
edilmistir. Ornegin; Nepal'de gebe kadinlar
arasinda AVE prevalanst % 20 iken, anemi
orani % 79'dur (4). Dreyfuss ve arkadaslari,
Nepalli hamile kadinlarin % 54'iiniin serum
retinol diizeylerinin <1,05 pmol/l oldugunu ve
% 73'tinde anemi oldugunu rapor etmistir (5).
Yapilan bir baska c¢alismada ise Malavi'de
serum retinol diizeyi <1,05 umol/l (% 89) olan
HIV pozitif gebe kadin yiizdesinin, Nepal'e
kiyasla daha yiiksek oldugu saptanmistir.
Bunun yam sira bu iki cografik bolgedeki
anemik kadin yiizdesinin benzer oldugu tespit
edilmistir (6). Diger yandan Honduras'ta, 1 ila
5 yas arasi ¢ocuklarin % 15,5'inde hem
AVE’nin hem de aneminin mevcut oldugu
belirlenmistir. Ayrica bu ¢alismada ¢ocuklarin
biiyiik bir bolimiinde hem AVE’yi hem de
anemiyi tedavi etmek i¢in uygulanacak olan
beslenme tedavilerinin bu iki rahatsizlig1 ayni
anda giderecek sekilde diizenlenmesi tavsiye

edilmistir (7).

Bunlarin yani1 sira hemoglobin (Hb) ve
plazma veya serum retinol konsantrasyonlari
arasinda pozitif bir korelasyon oldugu ifade
edilmistir. Gelismekte olan sekiz tlkeden
toplanan verilerin analizinde Hodges ve
arkadaglar1 15-45 yaslarindaki gebe olmayan
kadinlar arasinda 0,77 (p<0,05) diizeyinde ve
pozitif ~yonde yiiksek bir korelasyon
saptamiglardir (8). Endonezyali bebekler ve
anneler arasinda A vitamini diizeyinin diisiik
olmasinin demir eksikligi anemisi riskini 2,4
kat arttirdig1 belirlenmistir (9). Benzer sekilde,
Hb diizeyi <9,0 g/dl olan gebelerin kontrol
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grubuna kiyasla A vitamini eksikligi riskinin

2,2 kat daha fazla oldugu tespit edilmistir (10).
Potansiyel Mekanizmalar

A vitamininin, demir metabolizmasi
iizerinde etkili olduguna dair ¢esitli olast
mekanizmalar one siirlilmiistiir. Bu
mekanizmalar su sekilde kategorize edilebilir:
1) Eritropoez modiilasyonu 2) Enfeksiyona ve
bagisiklik

modiilasyonu ve 3) Demir metabolizmasinin

enfeksiyon  anemisine  karst

modiilasyonu (11-15).

Eritropoez ve Eritropoietinin

Transkripsiyonu

Eritropoez, kirmizi kan hiicrelerinin
iretildigi bir siirectir. Kirmizi kan hiicresi
olgunlagmasi siirecinde kok hiicreler eritroid
patlama olusturan birimler, eritroid koloni
olusturma birimleri, proeritroblastlar,
ortokromik eritroblastlar, retikiilositler ve son
olarak olgun eritrositler seklinde bir dizi
farklilasmaya ugrar. EPO igeren bir geri
bildirim dongiisii eritroid progenitor hiicrelerin
proeritroblastlart ayirt etmek, retikilositler ve
olgun eritrositlere donlismek igin

indiiklenmesiyle eritropoez stirecini
diizenlemeye yardimci olur. Hb sentezi eritroid
koloni olusturan birimlerin eritrosit Onciileri
olarak ayrilmasi sirasinda ortaya cikar ve
retikiilositlerin  eritrositlere  olgunlagmasina
kadar devam eder. Ek olarak, retinoidler
eritropoetik progenitor hiicrelerde apoptozisi
diizenler. Hem RAR'larm hem de RXR'lerin,
eritroid progenitdr hiicrelerin retinoik asit (RA)
aracilt apoptozisinde rol oynadigi

belirtilmistir(16).

RA'nin eritropoez {izerine etkileri
karmagiktir ve hiicre olgunlagsma agsamasina
baghdir. RA, embriyonal karsinom
hiicrelerinde EPO geninin transkripsiyonel
aktivasyonu yoluyla EPO diretiminin bir
indiikleyicisi olarak tanimlanmistir (17). A
vitamini  tiikketen siganlar trans-RA ile
beslendiginde, serum EPO konsantrasyonlar
artmigtir (18). Benzer sekilde A vitamini,
bobreklerde ve insan hepatoma hiicre
cizgilerinde perfiize izole edilmis EPO

sentezini artirmistir (19, 20).

A vitamini  takviyesinin  EPO
konsantrasyonlarin1 etkileyip etkilemeyecegi
yapilan bazi  caligmalarla  arastirilmistir.
Malavi'de Semba ve arkadaglari, gebe
kadinlarin giinlik A vitamini takviyesinin (3
mg RE) plazma EPO konsantrasyonlarini
(21).  EPO

artirmadigini  bulmuslardir

konsantrasyonlari hamilelik sirasinda
dalgalanma gostermis olabilir, bu nedenle
aragtirmacilarin sonuglart karigtirmig
olabilecegi diisiiniilmektedir. Agir anemik
Zanzibarli okul oncesi c¢ocuklarda tek bir
yiikksek doz A vitamini takviyesi, serum EPO
konsantrasyonlarim1 ve ferritin  diizeylerini
azaltmis, ancak retikiilosit iiretim indeksini
artirmistir (22). Fas’ta yapilan bagka bir klinik
calisma ise sitma bulunmayan bir bolgede A
vitamini ve demir diizeyleri zayif olan okul
cagindaki cocuklar tizerinde
gerceklestirilmistir.  Calisma sonucunda A
(200.000 1U)

dolasimdaki EPO konsantrasyonlarini artirdigi

vitamini takviyesinin

tespit edilmistir (23).
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Anti-Enfektif

A vitamininin anemiyi, enfeksiyon
anemisini azaltarak etkiledigi disiiniilmektedir
(24). Bu konuda olas1 bir agiklama ise hem
demir hem de A vitamininin sirasiyla negatif
akut faz proteinleri, transferrin ve retinol
baglayici protein (RBP) ile tagmmasidir.
Enfeksiyon veya inflamasyon sirasinda
transferrin ve RBP sentezi, karacigerde,
dalakta demir ve A vitamini tutulumunun
azalmasina neden olmaktadir. A vitamini ile
enfeksiyonun baskilanmasi, tiiberkiiloz ve RBP
sentezinin yeniden baglamasina yol agar. Bu

nedenle tutulan demir ve A vitamini serbest
birakilmaktadir (25).

Demir Metabolizmasi

AVE durumunda demirin karaciger ve
dalakta hapsedildigi ve etkin bir sekilde serbest
birakilmadigi, bunun yani sira anemi ve
anormal demir indekslerinin gelismesine neden
olan eritropoez i¢in  kullanildigi  One
stiriilmektedir. A vitamini eksikligi olan
sicanlarda  radyoaktif  isaretli  demirin
eritrositlere katilmasi, kontrol hayvanlarina
kiyasla %40 ila %50 oraninda azalmistir (26-

28).

Daha sonraki c¢aligmalar AVE

durumunda  demir emiliminin  arttigini
bulmustur (29, 30). A vitamini eksikligi
yasayan sicanlarm A vitamini eksikliginin
giderilmesi, karaciger ve dalaktaki demir
depolarinin kullanimim artirmigtir (31). Ancak
daha sonralart Roodenburg ve arkadaglarn
tarafindan yapilan bir ¢alismada, A vitamininin

eritropoezi etkiledigine dair herhangi bir kanit

saptanmamustir ~ (29).  Ayrica  AVE'nin
siganlarda demir durumunun herhangi bir
indeksini siddetlendirmedigi de gosterilmistir
(32). Bununla birlikte demir eksikligi
karacigerde A vitamininin ayrilmasina neden
olmus ve artan retinol konsantrasyonlari ile

iliskili bulunmustur (32-34).

A Vitamini Besin Takviyesinin Anemi ve

Demir Durumu Uzerine Etkisi

A vitamininin anemi iizerindeki etkisi
ile ilgili literatiirde g¢eligkiler mevcuttur. Cesitli
klinik deneylerde A vitamininin  besin
takviyesi olarak verilmesi ¢ocuklarda ve
hamile kadinlarda anemi ve demir durumu
tizerinde olumlu bir etki gostermistir (35-40).
Ek olarak demir ve A vitamininin ikili
takviyesinin, Hb konsantrasyonlar1 ve demir
durum indeksleri iizerinde, sadece demir veya
sadece A vitamini takviyesinden daha biiyiik
bir etkiye sahip oldugu gdsterilmistir. Bununla
birlikte bazi ¢alismalar A vitamininin tek
basina veya demir ile kombinasyon halinde
verildiginde anemi iizerinde Onemli bir

etkisinin olmadigini rapor etmistir (41-44).

Endonezyali gebe kadinlar iizerinde
yapilan bir c¢alismada ginliik 2,4 Retinol
Esdegeri (RE) + 60 mg  demir
kombinasyonunun alimiyla Hb degerinde 1,5
g/dI'lik bir artis meydana geldigi; giinlik 60
mg demir takviyesiyle Hb degerinde 1,0
g/dl'lik, giinlik 2,4 RE takviyesiyle Hb
degerinde 0,6 g/dI’lik ve plaseboyla ise Hb
degerinde 0,2 g/dI’lik bir artis oldugu tespit
edilmistir (45). Takviyeden sonra artik anemik

olmayan kadinlarin yiizdesinin 4 grupta

Medical Research Reports 2025;8(1):54-61

57



Bor H. A Vitamini Eksikliginin Anemi Uzerindeki Etki Mekanizmalari

sirastyla % 97, % 68, % 35 ve % 16 oldugu
gorlilmiistir. Bu calisma hamilelik sirasinda
tek basmna A vitamini desteginin Hb
seviyelerini artirabildigini ve anemi
prevalansini  azaltabildigini, bunun yaninda
demir takviyesine ilaveten A  vitamini
verilmesinin ek  bir  koruyucu  etki
saglayabildigini 6ne siirmektedir (45). Benzer
sekilde yapilan baska bir caligmada, Bati
Java'daki (Endonezya) hamile kadinlarda
demir ve A vitamini diizeyini, demir ve A
vitamini takviyesinin kombinasyon seklinde
verilmesinin - demir ve A vitaminin tek
baslarina takviye edilmesinden daha fazla

gelistirdigi saptanmistir (46).

Bunlarin  yam1  sira  baska  bir
arastirmada A vitamininin demir ve folik asitle
kombinasyonunun ~ Hb  konsantrasyonlari
iizerinde  etkileri  arastirlmis ve  Hb
diizeylerinde diizelme oldugu gézlemlenmistir
(47). Yapilan bir bagka ¢aligmada ise haftada
bir A vitamini ve demir (ve folik asit) ile
takviye  edilen gebe kadinlarin  Hb
diizeylerinde, haftada bir demir veya giinliik
demir ile takviye edilen gebe kadinlarin Hb
diizeylerine kiyasla daha biiylik bir artig oldugu
rapor edilmistir. Demir ve A vitamini
grubunda ferritinde bir azalma ve her 3 grupta
sTfR'de bir artis gézlemlenmistir. Bu veriler
viicut depolarindan ve artmis eritropoezden
kaynaklanan artan muhtemel bir demir
mobilizasyonu oldugunu 6ne stirmektedir (48).
Muslimatun ve arkadaslar tarafindan yapilan
bir caligmada, gebe kadinlarda A vitamini
takviyesiyle gdzlemlenen Hb

konsantrasyonlarindaki diizelme lohusa

donemine kadar siirdiriilememistir  (49).
Zimbabve'de yapilan bir caligmada ise emziren
kadinlarda B-karotenden zengin besinlerin Hb
lizerindeki etkisi arastirilmustir.  Kadinlar
giinliik olarak plasebo, 6 mg pB-karoten kapsiil,
papaya piiresi ve rendelenmis havug alanlar
olarak 4 gruba ayrilmigtir. Karoten ve papaya
gruplarinda plasebo grubuna kiyasla Hb
seviyeleri anlamli olarak daha fazla artmistir
(50). Bu bulgular kadinlarin demir seviyelerini
iyilestirmek icin besine dayali yaklagimlarin

Onemini giiclendirmektedir.
A vitamininin tek basina hematolojik
edildigi
Muhilal'in

durumu iyilestirdiginin  rapor
calismalardan biri olan

calismasinda, 5 aydan fazla bir siire boyunca A
vitamini ile monosodyum glutamatin (MSG)
beraber verilmesi sonucunda Endonezya'daki
okul oOncesi ¢ocuklar arasinda Hb diizeyinin
1,0 g/dl arttign saptanmistir (51). Benzer
takviyesi

sekilde yalmz A  vitamini

Tanzanya'da ve Fas'ta Hb dizeyini

iyilestirmigtir (23, 52).

Bunlarin disinda bazi baska

caligsmalarda, A vitamininin Hb
konsantrasyonlar1 {izerinde ek bir anlaml
etkisi olmadigi gosterilmistir. Semba ve
arkadaglarinin  yaptigi  kontrolli bir klinik
calismada, Malavi'de yiiksek oranda anemi
prevalansi olan gebeler arasinda Hb veya EPO
konsantrasyonlarinda artis gézlemlenmemistir
(21). Benzer sekilde diger bir c¢alismada
anemik olan gebe kadinlar giinliik A vitamini
takviyesi alan veya plasebo alan iki gruba

randomize olarak dagitilmistir.  Caligma

sonunda A vitamini takviyesinin anemi, agir
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anemi ve demir durumu uzerinde Oonemli bir

etkiye sahip olmadigi tespit edilmistir (53).

Ancak saglikli ve kalici bir yol olarak

bireylerin ve toplumlarin besin gereksinimleri

A vitaminini de igerecek sekilde karsilamak
SONUC

adina kapsamli ve dengeli bir beslenme

Demir metabolizmasinda A

yaklagimi benimsenmelidir. Ayrica A vitamini

vitamininin roliine iliskin ¢aligmalar bu iki ve demir arasindaki karmasik iliskinin tam

mikro besin arasindaki etkilesimin olarak anlasilmasi i¢in bu konuda daha fazla

karmagikligin1 vurgulamaktadir. Bu tespite ek arastirma yapilmasi yararli olacaktir.

olarak tiim calismalar birlikte ele alindiginda

) S ) ) Finansal destek: Yok
ise A vitamininin demir metabolizmasini

dolayisiyla anemiyi olumlu yonde etkiledigi Cikar catismasi: Calisma hakkinda herhangi

sOylenebilir. Bu nedenle, A vitamini besin bir ¢ikar ¢catismast mevcut degildir.

takviyelerinin kandaki demir yetersizligi ve . )
Etik kurul onayi: Bu calisma bir derleme

anemi gibi sorunlarin O6nlenmesi ve akut

caligmast oldugundan, etik kurula
problemlerin giderilmesi adina potansiyel bir

basvurulmamustir.
¢Oziim yontemi olabilecegi diigiiniilmektedir.
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ABSTRACT

The ageing workforce in Asia presents significant occupational safety and health (OSH) challenges,
necessitating a comprehensive understanding of the risks, interventions, and policy responses. As
demographic shifts lead to an increasing number of older workers remaining in employment, age-related
physical, psychological, and social factors impact their workplace safety and well-being. This systematic
review explores the primary OSH challenges faced by ageing workers across various industries in Asia,
including physical vulnerabilities, cognitive decline, and socioeconomic constraints. Our systematic search of
electronic databases yielded 19 relevant studies, which were analyzed to evaluate the extent of OSH risks and
the effectiveness of workplace interventions. Findings indicate that musculoskeletal disorders, reduced
adaptability to technological advancements, and social stigma related to ageing significantly affect older
workers. The review highlights the need for age-sensitive workplace modifications, ergonomic interventions,
mental health support, and inclusive OSH policies tailored to the needs of ageing workers. Successful
initiatives in Japan and Singapore demonstrate the potential benefits of structured workplace adaptations and
policy reforms. The study underscores the urgency of implementing targeted strategies to promote safer,
healthier, and more productive work environments for older workers in Asia.

Keywords: Ageing, Asian Elderly, Asian Population, Occupational Safety and Health in Asia, Wellbeing
OZET

Asya'da yaslanan isgiicti, risklerin, miidahalelerin ve politika yanitlarinin kapsamli bir sekilde anlasilmasini
gerektiren onemli is saghig ve giivenligi (ISG) zorluklar1 ortaya koymaktadir. Demografik degisimler,
istihdamda kalan yash is¢i sayisinin artmasina yol agarken, yasa bagl fiziksel, psikolojik ve sosyal faktorler
igyeri giivenligini ve refahii etkilemektedir. Bu sistematik inceleme, Asya'daki gesitli sektorlerde yaslanan
is¢ilerin karsilastigi fiziksel hassasiyetler, biligsel gerileme ve sosyo-ekonomik kisitlamalar da dahil olmak
tizere baslica ISG zorluklarini arastirmaktadir. Calismamizda elektronik veri tabanlarindan ISG risklerinin
kapsamini ve igyeri miidahalelerinin etkinligini degerlendirmek tizere 19 ilgili ¢alisma tespit edilerek analiz
edilmistir. Bulgular, kas-iskelet sistemi rahatsizliklarinin, teknolojik gelismelere uyum saglama kabiliyetinin
azalmasmin ve yaslanmaya bagli sosyal damgalanmanin yash calisanlari 6nemli Olgiide etkiledigini
gdstermektedir. Inceleme, yasa duyarli isyeri modifikasyonlari, ergonomik miidahaleler, ruh saghg destegi
ve yaslanan calisanlarin ihtiyaglarina gore uyarlanmus kapsayici ISG politikalarma duyulan ihtiyact
vurgulamaktadir. Japonya ve Singapur'daki basarili girisimler, yapilandirilmis isyeri uyarlamalarinin ve
politika reformlarinin potansiyel faydalarimi gostermektedir. Calisma, Asya'daki yasghi calisanlar igin daha
glivenli, daha saglikli ve daha iiretken g¢aligma ortamlarin1 tesvik etmek igin hedeflenen stratejilerin
uygulanmasinin aciliyetinin altini1 ¢gizmektedir.
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INTRODUCTION

The ageing population represents one
of the most significant demographic shifts
globally, and it presents unique challenges for
occupational safety and health (OSH).
According to the World Health Organization
(WHO), the proportion of people aged 60 and
older will nearly double by 2050, reaching
about 2.1 billion (1). This shift has a profound
impact on the workforce, as older workers are
staying employed for longer periods, either out
of choice or necessity. Consequently,
addressing occupational safety and health
issues specific to this demographic has become
an urgent priority (2). Elderly workers face
higher risk of sustaining injuries at work
compared to their younger counterparts (3).
Moreover, fatal workplace accidents are more
prevalent among older workers, with rates

rising with age (4).

OSH is a critical concern globally, as it
seeks to protect workers from hazards and
risks associated with their jobs. As the global
population ages, a growing segment of the
workforce now comprises elderly individuals,
the definition of "older adult" varies,
depending on different perspectives and
purposes, but generally includes individuals
aged 60 and above, with subgroups such as
"younger old" (ages 65-75), "older-old" (ages
75-85), and "oldest old" (ages 85+) (5).

As the world progresses towards more
advanced industrial practices, the emerging
challenges of Industry 4.0, characterized by
increased  automation and  digitization,
introduce new risks for older workers.
Addressing these concerns requires the
implementation  of  comprehensive  and

inclusive  occupational  safety  policies,
ergonomic workplace designs, and age-
friendly interventions. By recognizing the
occupational safety and health challenges
facing the ageing population, organizations can
foster a safer and healthier work environment
that promotes active ageing, reduces injury
rates, and maintains productivity among older

workers (6).

In Asia, which has one of the most
rapidly aging populations in the world, the
issue is particularly pressing. It is reported that
by 2030, the Asian continent would be the
region with the largest elderly population in
the world exceeding 4.9 billion, significantly
impacting the workforce structure (7).
Countries like Japan, South Korea, China, and
Singapore are already experiencing the effects,
as their older populations grow and the need
for a sustainable workforce increases (8).
Ensuring occupational safety and health for
this age group is vital not only for their well-
being but also for maintaining productivity and

economic growth in the region (9).
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Asia's  demographic  profile s
diversifying as a result of the region's dual
trends: while the number of elderly people is
rising in several Asian nations, other Asian
nations are seeing the opposite trend. This
dynamic is pressing not just in the field of
OSH, but also in the domain of health and
safety at work, and it has a significant impact
on the workforce (10).

People are more prone to have physical
changes as they age, which makes it harder for
them to complete tasks in a safe manner for the
company. On the other hand, senior workers
may have a larger probability of experiencing
some health problems or injuries, which
implies that it is also difficult to prevent their
own OSH issues (11). As the number of older
workers has increased and the need for age-
friendly policies and environments has grown,
the study of OSH issues among ageing workers
is a recent field that has attracted a lot of
attention (12). Although the field of OSH
publishing is vibrant, the writers have not yet
addressed any specific problems encountered
by older Asian workers. The aim of this
systematic review is to address the lack of
research on relevant topics described above by
examining the primary OSH challenges faced

by older workers in various Asian sectors.

MATERIALS AND METHODS

To perform a robust systematic review,
a well-planned search strategy is employed that
will involve searching through various

databases in order to pinpoint the vital

literature. We use electronic databases like
PubMed, Scopus, Science Direct, and Emerald
to conduct a systemic search of the literature
using a combination of keywords search as
well as Medical Subject Headings (MeSH)
terms related to occupational safety and health,
an ageing workforce, and Asian countries.
Apart from that, published articles relevant to
the review are searched manually in
association with reference lists of included
studies so that potential studies that might have
been missed in the electronic database search

are not turned away.

Studies are included in the review if
they meet the following criteria: 1) A thematic
issue on occupational safety and health of the
ageing workers in Asia is chosen for the
project, 2) different quantitative, qualitative, or
mixed-methods design are employed for the
project, and 3) project material is provided in
English. Studies which do not meet the above-
mentioned criteria, such as those limiting
themselves to non-Asian populations or
particular topics are not considered. Moreover,
there will be no limitation on the publication
date as the aim is for an up-to-date summary of

the existing issues.

The reviewer will conduct the data
abstraction consisting of information retrieval
from the included studies into a standardized
form. Formed data will be study
characteristics, sampling design specifications
and research objectives including the methods
used: author(s), publication year, study design
(such as randomized controlled trial, quasi-

experimental design, case studies), participant
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characteristics, main barrier to OSH associated
with occupation and norms, culture and socio-
demographic determinants. If a disagreement
arises in the data extraction process, the two
reviewers will settle it by discussion and

achieving agreement among them.

The quality of studies will be the
methodologic one, particularly using the tools
necessary for the type of study. In terms of the
JBI critical appraisal tools that is used for the
guantitative section, the JBI Critical Appraisal
Checklist for Analytical Cross-Sectional
Studies or any other applicable JBI appraisal
checklist is employed. Qualitative studies shall
be assessed by employing the JBI Critical
Appraisal Checklist, which is designated for
Qualitative Research. Mixed-methods studies
will be evaluated by using the MMAT
suggested by the Mixed Methods Appraisal
Tool. Studies are grouped according to their
methodological quality, and the findings of the
lower-grade studies will be interpreted more
cautiously while taking into account during the

synthesis of results.

The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA) guidelines are applied as they are
used to ensure that the systematic review and
meta-analysis process is systematic and has
high reporting quality. The PRISMA flow
diagram will be utilized in visualizing the
selection process and the PRISMA checklist
will be used to the purpose of the application

of reporting guidelines.

Research Questions

RQ1: What are the main occupational safety
and health challenges experienced by ageing

workers in various industries across Asia?

RQ2: How do cultural and socioeconomic
factors influence the occupational safety
and health experiences of ageing workers in

Asian countries?

RQ3: What evidence exists regarding the
effectiveness of interventions aimed at
improving occupational safety and health

outcomes for ageing workers in Asia?
Search Strategy

The search strategy is designed to
encompass a wide range of databases and
sources to ensure the inclusivity and
comprehensiveness of the review. Electronic
databases such as PubMed, Scopus, Science
Direct and Emerald will be systematically
searched using a combination of keywords and
Medical Subject Headings (MeSH) terms
related to occupational safety and health,
ageing workers, and Asian countries. The
search terms are tailored to the specific
requirements and syntax of each database, and
Boolean operators (AND, OR) will be used to
combine search terms effectively.
Additionally, the reference lists of included
studies and relevant review articles are
manually searched to identify any additional
studies that may have been missed in the

electronic database search.
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Study Selection Criteria

Studies will be selected for inclusion in
the review based on predefined criteria
designed to  ensure  relevance  and
methodological rigor. The following inclusion

criteria will be applied:

e Focus on occupational safety and
health challenges among ageing
workers in Asian countries.

e Employ quantitative, qualitative, or
mixed-methods research designs.

e Written in English.

Studies that meet these criteria will be
included in the review, while those that do not
will be excluded. Exclusion criteria may
include studies focusing solely on non-Asian
populations, unrelated topics, or those with
insufficient methodological rigor. This review
included only peer-reviewed journal articles
and conference proceedings. Grey literature,
such as government reports, dissertations, and
preprints, was excluded to  ensure
methodological rigor and consistency in the
quality of the selected studies. No restrictions

will be placed on publication date to ensure a

comprehensive synthesis of the available
evidence. Any discrepancies in study selection
will be resolved through discussion and

consensus between the reviewers.

RESULTS

The included studies varied in
methodology, geographical coverage, and
focus areas within OSH challenges among
ageing workers in Asia. A summary of study
characteristics is provided in Table 1. Study
Designs: The review included meta-analyses
(n=2), literature reviews (n=3), scoping
reviews (n=2), case studies (n=3), cross-
sectional studies (n=4), mixed-methods
research (n=3), and intervention studies (n=2).
Geographical Scope: The majority of studies
focused on East Asia (e.g., Japan, China, South
Korea), followed by Southeast Asia (e.g.,
Singapore, Thailand, Malaysia, Vietnam) and
South Asia (e.g.,, India, Bangladesh).

Occupational ~ Sectors:  Studies  primarily

examined OSH challenges in
manufacturing, construction, healthcare,
transportation, and service industries.
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Figure 1. Article selection flowchart for the systematic literature review
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Table 1. Review Article Summary

Sample
Author Name Year Title of Study Study Design S Main Outcome
ize
A meta-analysis of the
relationship between Older workers face higher
Peng L. & Chan ) ) ) ) o
AH 2019 ageing and Meta-analysis Multiple risks of injuries and
o occupational safety health declines.
and health
o ) Identified socioeconomic
Ageing in South Asia: )
Literature Not and health challenges for
Chand M. 2018 challenges and ) . ) )
. review specified aging workers in South
opportunities .
Asia.
Falls amongst older Scoping Multiol High prevalence of falls
ultiple
Romli M.H. et al. 2017 people in Southeast review P linked to physical decline
Asia: a scoping review in older workers.
o Highlighted regional
o Ageing in a global ) S o
Phillips D.R. et ) Comparative Not disparities in OSH policies
2010 context: The Asia- ] N )
al. o ] analysis specified for aging
Pacific region )
populations.
Population ageing in ) 68
) o Not Emphasized workplace
Anantanasuwong Thailand: critical issues N N
2021 ] ) Case study specified adaptability gaps for
D. in the twenty-first
older Thai workers.
century
Occupational health o
. . Age-related vulnerabilities
Varianou- and safety management Mixed- o
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The results of the review were
categorized into three main themes: physical,
psychological, and social challenges. In terms
of physical challenges, several studies
indicated that ageing workers experience a
decline in muscle strength, flexibility, and
endurance, making them more vulnerable to
workplace injuries. Musculoskeletal disorders
such as osteoarthritis and osteoporosis were
commonly reported, especially among those in
physically ~ demanding  industries  like
construction and manufacturing. Studies also
highlighted that falls, slips, and trips were
more frequent among ageing workers due to
reduced balance, coordination, and sensory
acuity. Some interventions, such as ergonomic
workplace adjustments, adjustable
workstations, and exoskeletons, were found to

effectively reduce strain and injury risks.

Psychological challenges were another

significant  concern.  Cognitive  decline,
particularly in processing speed and memory,
was reported as a barrier to adapting to new
technologies and automated systems. Older
workers also reported higher levels of job
stress and anxiety, often stemming from job
insecurity, rapidly changing work
environments, and age discrimination. Some
studies found that workplace training programs
tailored to older workers improved their
confidence and adaptability to new systems
and processes, thus mitigating some of these

psychological stressors.

Social challenges were also prominent,
particularly in the context of cultural norms

and family responsibilities, which significantly

influenced work participation. In many Asian
countries, traditional values such as filial piety
and intergenerational support play a crucial
role in older workers' decisions to remain
employed. Many ageing workers in lower-
income groups continued working out of
financial necessity, increasing their exposure to
workplace hazards. Age discrimination in the
workplace was noted in several industries,
negatively impacting job satisfaction and
overall well-being. However, supportive work
environments, including mentorship programs
and intergenerational collaboration, were
highlighted as effective strategies to promote
inclusivity and ensure older workers feel

valued.

The review highlights that ageing
workers in Asia face complex OSH challenges
that require targeted interventions, including
ergonomic adjustments, mental health support,
and age-friendly policies. Some countries, such
as Japan and Singapore, have successfully
implemented workplace interventions, policy
reforms, and training programs to mitigate
these risks. The findings emphasize the need
for comprehensive workplace modifications,
adaptive training, and stronger regulatory
policies to enhance occupational safety and
health outcomes for the ageing workforce in
Asia. By adopting these strategies,
organizations can create safer and more
inclusive environments that support the
continued participation of older workers in the

labor force.
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OCCUPATIONAL SAFETY AND
HEALTH CHALLENGES OVERVIEW

The assessment of OSH problems in
ageing workforce in Asia calls for a detailed
consideration of factors related to the different
aspects of this group which could be
subdivided into physical, psychological, and
social domains. Ageing workers merely
encounter several challenges that can either be
categorized under body changes, job stressors,
or broad environmental factors that require an
understanding of all  these  factors
simultaneously to fully appreciate the elderlies

at work.
Physical Challenges

Indication of an ageing process begins
with a range of bodily fluctuations like
reducing muscle strength, flexibility, sensory
accurateness from which aged workers are
prone to excessive injury risk and reduced
functional capacities while on  work.
Musculoskeletal disorders of ageing workers
with joint pain such as osteoarthritis and
osteoporosis where ergonomic hazards are
persistent and physically demanding job
activities is an issue of concern. Also, the loss
of balance and coordination is the thing that
stands the way of the falling, slipping and
tripping by the person and the control of their
frequent falls. There ought to be target

interventions of this kind.
Psychological Challenges

Older workers could face such a
number of psychological pressure sources that

might emerge from the inner complexities of

the working environment, ambiguity about the
job, and eventually the general public opinion
towards ageing. Ageing adults themselves can
become the target of age discrimination and
stigma, and the by-product is their feelings of
marginalization and decreased self-esteem,
generating stress in the workplace and hamper
its engagement. Nevertheless, the cognitive
age-related changes, which are the declinations
of the processing speed and memory, can
create problems in the field of a rapidly
growing work environment, so it is necessary
to provide supportive measures to encourage

cognitive health and the performers.
Social Challenges

The perception of occupational health
and safety among ageing workers is
significantly influenced by social demographic
characteristics. Their views are impacted by
societal norms, gender concerns, and family
responsibilities, among other things. Filial
piety and familial responsibilities are highly
valued in many traditional Asian cultures, and
these programs have a significant influence on
work participation and retirement decisions,
particularly when older workers may be
compelled to continue working in order to

support their families.

REVIEW REPORTS
Physical Health Challenges

Ageing workers in  Asia face
significant challenges related to physical

health, which can impact their occupational
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safety and well-being (13). Studies suggest that
older workers experience a decline in physical
abilities, including reduced strength,
flexibility, and endurance (14). This decline
makes them more susceptible to workplace
injuries, particularly in physically demanding
industries  such  as
Additionally,

hearing loss, and respiratory issues are

construction  (15).
musculoskeletal disorders,
prevalent among ageing workers, posing
significant health concerns and affecting their
ability to perform job tasks effectively (16).

Work Ability and Adaptability

Age-related changes can affect an
individual's ability to adapt to new work
environments or technologies, impacting their
performance and safety on the job (17). Studies
indicate that declining cognitive function and
adaptability may hinder older workers' ability
to cope with changing job demands and may
lead to reduced productivity (18). As a result,
interventions aimed at enhancing work ability
and adaptability among ageing workers are
crucial for maintaining their occupational

health and well-being.
Increase Vulnerabality

Older workers in Asia are more
vulnerable to chronic health conditions due to
prolonged exposure to occupational hazards
(2). Research suggests that in industries such
as construction, where exposure to dust and
harmful substances is common, older workers
face a higher risk of developing conditions like
chronic obstructive pulmonary disease (COPD)

(19). This increased vulnerability underscores

the importance of implementing targeted
interventions and workplace accommodations
to mitigate health risks and support the safety

and well-being of ageing workers.
Mental Health Challenges

The mental well-being of ageing
workers in Asia is a critical yet often
overlooked aspect of occupational safety and
health. Studies suggest that older workers may
face unigque mental health challenges related to
job stress, insecurity, and work-related
pressures (20). The transition to retirement
may also evoke existential uncertainties and
identity  shifts, further impacting their
psychological well-being (21). Implementing
mental health intervention programs, such as
individual support initiatives and health
promotion activities, can play a pivotal role in
addressing these challenges and fostering
resilience among ageing workers (22).

Age Sensitive Work Environment

Creating age-sensitive work
environments is paramount to ensuring the
safety, health, and well-being of ageing
workers in Asia (23). Studies indicate that
adjusting  work  conditions,  providing
ergonomic support, and offering alternative
work arrangements can help older workers
maintain their productivity and work ability
(24). Moreover, fostering a culture of
inclusivity and respect in the workplace is
essential for promoting age diversity and
mitigating  age-related  stereotypes  and
discrimination (25). By prioritizing age-

sensitive practices and accommodations,
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organizations can create supportive
environments that enable ageing workers to

thrive and contribute effectively.
Policy And Program Development

Addressing occupational safety and
health challenges among ageing workers in
Asia necessitates concerted efforts in policy
development and program implementation
(26). Studies suggest that age-friendly policies,
training programs, and collaborative initiatives
are essential for promoting a culture of safety
and well-being in the workplace (27). Policy
interventions may include measures to enhance
ergonomic standards, provide training on age-
related health and safety issues, and establish
support networks for ageing workers (28).
Additionally, fostering partnerships between
employers, policymakers, and healthcare
providers is crucial for creating a supportive
ecosystem that prioritizes the needs of ageing
workers and  ensures their  continued
engagement and contribution to the workforce
(29). By embracing proactive policy and
programmatic approaches, stakeholders can
address the evolving needs of ageing workers
sustainable,

and  foster age-inclusive

workplaces across Asia.

Japan has proactively addressed the
challenges of its rapidly ageing workforce
through amendments to the Industrial Safety
and Health Act, mandating employers to
implement ergonomic adjustments and health
monitoring for older employees. For instance,
Toyota introduced exoskeletons to reduce

physical strain during assembly tasks,

adjustable workstations to accommodate
mobility limitations, and flexible shift
schedules to align with older workers’ energy
levels. The company also launched annual
health  check-ups focused on chronic
conditions like hypertension and arthritis,
coupled with tailored exercise programs. These
measures contributed to a 30% reduction in
musculoskeletal injuries among workers aged
50+ between 2018 and 2022. Nationally,
Japan’s occupational injury rate for workers
over 60 fell by 15% from 2015 to 2020,
reflecting systemic efforts to adapt workplaces
to demographic shifts (30).

In Singapore, successful occupational
health and safety (OHS) policies for older
workers have been exemplified through a
comprehensive health intervention program
targeting bus  drivers, a  significant
demographic of the aging workforce. The
policy focused on a person-centric approach,
understanding and addressing the unique needs
of older drivers by implementing a nine-month
onsite Health Intervention Programme, which
included chronic disease health screenings and
monthly group health coaching. Following this
initiative, results indicated that approximately
50% of participants with abnormal screening
outcomes showed improvement in at least one
chronic condition after the program, with 25%
improving from abnormal to normal health
status within nine months. Additionally,
workplace risk assessments conducted during
the program led to the implementation of
short-term interventions, such as driving

ergonomics training and feedback protocols on
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health and safety issues, ultimately fostering a
safer and healthier work environment for older

bus drivers in Singapore (31).

DISCUSSION
Challenges and Future Research Direction

The thorough analysis has uncovered
the exceedingly intricate issue of aging
workers in Asia, characterized by numerous
challenges related to physical health, mental
health, adaptability, and environmental
elements. We must persist in enhancing our
progress, which requires concerted efforts from
several domains.  Subsequent  research
initiatives ought to concentrate on numerous
crucial domains. Initially, it is essential to
conduct longitudinal studies that  will
significantly elucidate the sequential problems
of occupational safety and health among aging
workers, while simultaneously identifying
critical junctures where treatments can be most
effectively implemented. Long-term
monitoring of OSH results may facilitate the
early detection of signals to anticipate hazard

preventive efforts aimed at mitigation.

A comprehensive study should
examine the interconnections among aging,
gender, and class to ascertain how various
identities, considered over the lifespan,
influence the distinct occupational safety and
health experiences of workers nearing
retirement age. Interventions that specifically
address the circumstances of disadvantaged
segments of the aging labor force can be

identified through an intersectional approach.

Furthermore, conclusive research on the effects

of age-friendly policies, workplace
adjustments, and psychological intervention
programs addressing the rising occupational
safety and health issues among aging workers
is a paramount concern. The combination of
findings and resilience will provide proof of a
desirable trait for the mainstream. Conversely,
the research should vary the emphasis on
technological methods in occupational safety
and health for the aging workforce,
encompassing assistive technology, wearable
devices, and computer displays tailored to
older individuals, with the objective of

enhancing workplace safety.
Limitation of Study

This study, while vyielding positive
results, possesses significant limitations that
elucidate the accuracy of the findings. One key
limitation is the exclusion of non-English
literature, which may have introduced
publication bias. The reliance solely on
English-language sources could have resulted
in the omission of relevant studies published in
other languages, potentially leading to an
incomplete representation of existing research.
Additionally, papers may have been eliminated
without clear justification solely due to the
foreign language of publication, further
restricting the comprehensiveness of the
review. The other aspect of the issue is that the
guality of research study methodologies varied,
with many exhibiting methodological flaws or
biases that predisposed them to distorted

outcomes.
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CONCLUSION

In conclusion, this comprehensive
analysis provides an integrated overview of the
most significant digital OSH concerns that are
currently being faced by workers in Asia who
are getting older. By incorporating a wide
range of case studies, theoretical models, and
policies, the review has been able to shed light
on the heterogeneity of occupational safety and
health challenges that are encountered by an
ageing labor force. These issues include issues
pertaining to physical and mental health,
adaptability, and diversity among workers and
the working environment. For the purpose of
explicitly tailoring interventions and initiatives
to the specific demands and issues of the
ageing workforce in Asian countries, the
results highlight the need of bringing pressed
activities and policies in the area of
productivity to the forefront. A considerable
number of age-sensitive procedures, work
settings that are accommodating to people
from various walks of life, and the
implementation of treatments that are
supported by evidence are all ways in which
the stakeholders may contribute to the
development of surroundings that are
conducive to the safety and health of this

particular group.

It is necessary to conduct a number of
studies in the future in order to investigate
whether the occupational safety and health
issues are becoming more severe or, on the
other hand, whether the number of cases of
diseases s

occupational decreasing.

Additionally, it is necessary to clarify the
possible interaction of age with gender or
socioeconomic status, as well as to establish
some of the contemporary practices that are
based on evidence or to create some of the new
ones using modern technologies. In spite of the
fact that language restrictions and bias in the
publication of literature may have the effect of
limiting the implications of this review, the
consolidated knowledge that was gathered can
still be a valuable resource for policymakers,
practitioners, and researchers who are
contemplating new strategies to deal with an
ageing workforce in Asia. By adhering to
proactive and joined-up tactics, stakeholders
might develop a working environment that
would be sustainable and inclusive regardless
of age as well. Additionally, workers who are
getting older would be able to participate in the
workforce and community, sharing their
experiences with others. To effectively address
the challenges faced by an ageing workforce,
policymakers should consider implementing
specific  strategies, including ergonomic
adjustments to workstations, flexible work
arrangements such as remote work or reduced
hours, and mental health support programs
tailored to older employees. Additionally,
targeted training programs can help older
workers adapt to new digital technologies,
while age-friendly workplace policies can
promote intergenerational collaboration and
knowledge transfer. By integrating these
measures, organizations can create a safer,

healthier, and more productive work

Medical Research Reports 2025;8(1):62-77

75



Nik Hasbullah NW, Orhun NM, Mollahaliloglu S. Occupational Safety and Health Challenges Among
Ageing Population in Asia
environment for ageing workers while Conflicts of interest: The authors have no
ensuring  long-term  sustainability  and conflicts of interest to declare.

workforce participation. . . -
P P Ethical statement: Not applicable. This is a

Financial support: This research received no literature review.

external funding.

References
1. Noto S. Perspectives on Aging and Quality of Life. Healthcare. 2023;26;11(15):2131.
2. Varianou-Mikellidou, C, Boustras G, Dimopoulos C, Wybo JL, Guldenmund FW, Nicolaidou O, et al.

Occupational health and safety management in the context of an ageing workforce. Safety science. 2019;116,
231-244,

3. Schwatka NV, Butler LM, Rosecrance JR. An Aging Workforce and Injury in the Construction
Industry. Epidemiologic Reviews. 2012;1;34(1):156-67.
4, Bravo G, Viviani C, Lavalliére M, Arezes P, Martinez M, Dianat I, et al. Do older workers suffer more

workplace injuries? A systematic review. International Journal of Occupational Safety and Ergonomics.
2022;28(1):398-427.

5. Anurag Upadhyay RS. Mental Health of Elderly People. Journal of Psychosocial Research.
2024;19(1):61- 70.

6. Adem A, Cakit E, Dagdeviren M. Occupational health and safety risk assessment in the domain of
Industry 4.0. Springer Nature Applied Sciences. 2020;1;2(5).

7. Jayawardhana T, Anuththara S, Nimnadi T, Karadanaarachchi R, Jayathilaka R, Galappaththi K. Asian
ageing: The relationship between the elderly population and economic growth in the Asian context. PLoS One
Journal. 2023;24;18(4):e0284895.

8. Chand M, Tung RL. The Aging of the World’s Population and Its Effects on Global Business. Academy
of Management Perspectives. 2014;28(4):409-29.
9. Rogers B, Marshall J, Garth K, Mopkins D, Remington J, Siemering K, et al. Focus on the Aging

Worker. Official Journal of the American Association of Occupational Health Nurses. 2011;59(10):447-57.

10. Wei Y, Wang Z, Wang H, Li Y, Jiang Z. Predicting population age structures of China, India, and
Vietnam by 2030 based on compositional data. PLoS One Journal. 2019;14(4).

11. Peng L, Chan AHS. A meta-analysis of the relationship between ageing and occupational safety and
health. Safety Science. 2019;112:162-72.

12. G JW. Advancing safe and healthy work for all ages. Industrial Health. 2020;58(2):89-90.

13. Peng L, & Chan AH. A meta-analysis of the relationship between ageing and occupational safety and
health. Safety Science. 2019;112, 162-172.

14. Chand M. Ageing in South Asia: challenges and opportunities. South Asian Journal of Business Studies.
2018;7(2), 189-206.

15. Romli MH, Tan MP, Mackenzie L, Lovarini M, Suttanon P, Clemson L. Falls amongst older people in
Southeast Asia: a scoping review. Royal Society for Public health. 2017;145, 96-112.

16. Phillips DR, Chan AC, Cheng ST. Ageing in a global context: The Asia-Pacific region. The handbook
of gerontology. 2010;430-446.

17. Anantanasuwong D. Population ageing in Thailand: critical issues in the twenty-first century. Education
for the Elderly in the Asia Pacific. 2021;31-56.
18. Phillips DR. Overview of health and ageing issues in the Asia-Pacific region. In Singapore's Ageing

Population. Routledge, CRC Press. 2011;7-30

19. Tiraphat, S, Buntup D, Munisamy M, Nguyen TH, Yuasa M, Nyein Aung M, et al. Age-friendly
environments in ASEAN plus three: Case studies from Japan, Malaysia, Myanmar, Vietnam, and Thailand.
International journal of environmental research and public health. 2020;17(12), 4523.

Medical Research Reports 2025;8(1):62-77

76



Nik Hasbullah NW, Orhun NM, Mollahaliloglu S. Occupational Safety and Health Challenges Among
Ageing Population in Asia

20. Lim WS, Liang CK, Assantachai P, Auyeung TW, Kang L, Lee W], et al. COVID-19 and older people
in Asia: Asian Working Group for Sarcopenia calls to action. Geriatrics & gerontology international. 2020;
20(6), 547-558.

21. Papadopoulou SK. Sarcopenia: a contemporary health problem among older adult populations.
Nutrients. 2020;12(5), 1293.

22. Cheng SY, Lin CP, Chan HYL, Martina D, Mori M, Kim SH, et al. Advance care planning in Asian
culture. Japanese Journal of Clinical Oncology. 2020;50(9), 976-989.

23. McCallum J. Australia's new aged: issues for young and old. Routledge. 2023; 55-59

24, Seck PA, Encarnacion JO, Tinonin C, Duerto-Valero S. Gendered impacts of COVID-19 in Asia and
the Pacific: Early evidence on deepening socioeconomic inequalities in paid and unpaid work. Feminist
Economics. 2021;27(1-2), 117-132.

25. Findling MG, Blendon RJ, Benson J, Koh HK. COVID-19 has driven racism and violence against Asian
Americans: perspectives from 12 national polls. Health Affairs Forefront. 2023;13(1):3-8

26. Rudnicka E, Napierata, P, Podfigurna A, Mgczekalski B, Smolarczyk R, Grymowicz M. The World
Health Organization (WHO) approach to healthy ageing. An International Journal of Midlife Health and Beyond.
2020;139, 6-11.

217. Zhao D. Epidemiological features of cardiovascular disease in Asia. Journal of the American College of
Cardiology. 2021; Asia, 1(1), 1-13.

28. Mao JJ, Pillai GG, Andrade CJ, Ligibel JA, Basu P, Cohen L, et al. Integrative oncology: Addressing
the global challenges of cancer prevention and treatment. CA: A Cancer Journal for Clinicians. 2022;72(2), 144-
164.

29. Sepulveda-Loyola W, Rodriguez-Sanchez I, Pérez-Rodriguez P, Ganz F, Torralba R, Oliveira DV, et al.
Impact of social isolation due to COVID-19 on health in older people: mental and physical effects and
recommendations. The journal of nutrition, health and ageing. 2020; 24(9), 938-947.

30. Kushida, Kenji. 2024. Japan’s Aging Society as a Technological Opportunity. Carnegie Endowment for
International Peace. 2024; 20-26
31. Chng J, Sim BK. Healthier workers, happier workers’ programme: A person-centric approach to

approaching health & safety at the workplace for bus drivers in Singapore. Occupational and Environmental
Medicine 2018;75(2):A516

Medical Research Reports 2025;8(1):62-77

77



