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Abstract

Introduction: This study aimed to investigate the seroprevalence of hepatitis B virus (HBV), hepatitis C virus (HCV), and human
immunodeficiency virus (HIV) infections among health care workers in Zonguldak Gynecology and Pediatrics Hospital.

Methodology: The records of healthcare personnel working in the hospital between 2023 and 2024 were retrospectively analyzed through the
hospital information management system (HIMS) and periodic examination forms. Age, gender, job, and test results for Hepatitis B surface
antigen (HBsAg), Hepatitis C antibody (anti-HCV), Hepatitis B surface antibody (anti-HBs), and HIV antibodies (anti-HIV/1-2) were all
recorded.

Results: A total of 364 healthcare personnel, including 25 doctors, 135 nurses, 14 technicians, 39 cleaning staff, and 151 other personnel, were
included in the study. The staff comprised 266 (73%) female and 98 (27%) male workers, and the mean age was 37.69 £ 9.95 years. The
HBsAg positivity rate was found to be 0.8%, and the anti-HBs positivity rate was noted to be 82.9%. Significant differences were determined
for age, gender, and anti-HBs among occupational groups (p < 0.001). The prevalence of anti-HBs was markedly elevated in the group of
doctors (p < 0.001). The anti-HBs value was statistically significantly different between occupational groups (p < 0.001). No staff members
tested positive for anti-HCV or anti-HIV.

Conclusions: Differences in infection rates and immunological responses were seen among various occupational groups, emphasizing the
necessity for targeted medical attention within this population. Healthcare personnel should have screening for HBV, HCV, and HIV, and

individuals susceptible to HBV should receive vaccination.
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Introduction

Healthcare workers are at risk of acquiring diseases
transmitted through patients' blood or bodily fluids
during healthcare delivery. Occupational exposure can
occur via percutaneous injuries from contaminated
instruments or through contact with infected blood or
bodily fluids with mucous membranes or non-intact
skin.

The risk of infection following a percutaneous
injury with a needle used on an infected patient is
estimated at 0.3% for Human Immunodeficiency Virus
(HIV), 3% for Hepatitis C Virus (HCV), and 6-30% for
Hepatitis B Virus (HBV) [1]. The proportions of HCV,
HBYV, and HIV infections resulting from percutaneous
injuries among healthcare workers are reported to be
39%, 37%, and 4.4%, respectively [2].

The World Health Organization (WHO) estimates
that approximately 254 million people worldwide are
living with chronic HBV and 50 million with chronic
HCYV infections. In 2022, there were an estimated 1.2

million new HBV infections and one million new HCV
infections, with chronic HBV and HCV infections
causing 1.3 million deaths annually [3].

Globally, three million of the 35 million healthcare
workers are exposed to bloodborne pathogens annually;
two million of these exposures involve HBV, 0.9
million involve HCV, and 170.000 involve HIV. These
exposures result in approximately 15.000 HCV, 70.000
HBYV, and 500 HIV infections annually. Notably, 90%
of these infections occur in developing countries [1].
Healthcare workers face a fourfold increased risk of
HBYV infection compared to the general population [4].
The transmission chain can extend from patients to
healthcare workers, then to other patients and workers'
close contacts. Due to these risks, it is recommended
that healthcare workers be vaccinated against HBV [5].
This study aimed to determine the seroprevalence of
HBV, HCV, and HIV among the employees of
Zonguldak Gynecology and Pediatrics Hospital in the
western region of Turkey, to show immunological and
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serological differences between occupational groups,
and to ensure vaccination for those not immune to
HBV.

Methodology

This study included healthcare workers employed at
Zonguldak Gynecology and Pediatrics Hospital who
participated in periodic screening examinations during
the 2023-2024 period. A total of 364 out of 392
personnel who provided blood samples and completed
the personnel screening form were included. The data
were retrospectively reviewed using periodic
examination forms and records from the Hospital
Information Management System (HIMS). Age,
gender, Body Mass Index (BMI), and HBsAg, anti-
HBs, anti-HCV, and anti-HIV values were recorded.
BMI was calculated by dividing body weight (kg) by
the square of height (m) (BMI = kg/m?).

The levels of HBsAg (Hepatitis B surface antigen),
anti-HCV (Hepatitis C antibody), and anti-HBs
(Hepatitis B surface antibody) in serum were analyzed
using Elecsys Anti-HBs II, Elecsys HBsAg II, and
Elecsys Anti-HCV 1I Kkits, respectively. Anti-HIV/1-2
antibodies were evaluated using the Elecsys HIV combi
PT kit (Roche COBAS 6000, Germany), a fourth-
generation ELISA test that also detects p24 antigens
based on the electrochemiluminescence immunoassay
method.

According to the reference ranges specified in the
kit instructions, results were considered positive if the
HBsAg, anti-HCV, and anti-HIV tests were > 1.0 COL
For the anti-HBs test, values > 10 IU/L were considered
positive. Individuals with negative anti-HBs results
were included in a vaccination program organized by
the hospital's infection control committee. HBsAg
positive individuals were followed up at the Infectious
Diseases Outpatient Clinic.

Anti-Hbs titre of 10 and above is regarded to be
protective. It is reported that anti-HBc¢ positive blood is
non-infectious when it contains over 100 mIU/mL of
anti-HBV surface antigen (anti-HBs) [6]. The Korean
study underlined that long-term boosters are
unnecessary for individuals with an anti-HBs titre of
100 or higher [7]. Therefore, in our study, we classified
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the anti-HBs titres of the patients and assessed them.

The normality of data distribution was assessed
using the Kolmogorov-Smirnov test. The Mann-
Whitney U test was applied to determine whether there
was a significant difference between the two groups for
continuous variables. The Kruskal-Wallis test was used
for comparisons among more than two groups.
Continuous data were presented as medians with
interquartile ranges, while categorical variables were
expressed as percentages (%n). Chi-square analysis was
used for comparing categorical variables. Statistical
analyses were performed using SPSS 22.0 (SPSS,
Chicago, USA), with a p < 0.05 considered statistically
significant.

Ethical approval for the study was obtained from
the Zonguldak Biilent Ecevit University Non-
Interventional Clinical Research Ethics Committee
with decision number 2024/11, dated 05/06/2024.

Results

The study included a total of 364 healthcare
workers from Zonguldak Gynecology and Pediatrics
Hospital who participated in the periodic screening
examination in 2024. The cohort consisted of 25
doctors, 135 nurses, 14 technicians, 39 cleaning staff,
and 151 others (including secretaries, administrative
staff, psychologists, dietitians, security personnel,
kitchen staff, and drivers).

Of the participants, 266 (73%) were female, and 98
(27%) were male, with a mean age of 37.69 £ 9.95
years. A statistically significant difference in gender
distribution was observed among occupation groups (p
< 0.001), with the highest percentage of females in the
nurse-midwife group (99%) and the highest percentage
of males in the technician group (93%). The cleaning
staff exhibited the greatest mean age of 43 = 10.1 years,
with a statistically significant difference (p < 0.001)
when compared to other groups (Table 1).

The groups were evaluated in terms of body mass
index (BMI), and the highest mean BMI was observed
in the cleaning personnel group (26.7 + 3.9), and there
was a statistically significant difference between the
groups (p = 0.026) (Table 1).

The HBsAg positivity percentage among all

Table 1. Demographic characteristics, occupation and gender distribution of hospital workers.

Doctor Midwife- Nurse Technician
(n=25) (n =135) (n=14)
Gender
Female 15 (60%) 134 (99.3%) 1(7.1%)
Male 10 (40%) 1 (0.7%) 13 (93%)
Age 33.7+7.4 348+ 10 404+73
BMI 22.84+2.5 242 +4.6 24+4.16

BMI: Body Mass Index.

Cleaning staff Other
(n=39) (0 = 151) P Total
24 (62%) 92 (61%) <0.001 266 (73%)
15 (38%) 59 (39%) <0.001 98 (27%)
43+10.1 30.3+9.5 <0.001 37.69 £9.95
26.7+3.9 24.4+4 0.026 24.23 +4.63
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workers was 0.8%, whereas the anti-HBs positivity rate
was 82.9%. HBsAg positivity rates compared among
occupation groups, no statistically significant
difference was found (p = 0.891). The groups were
compared in terms of anti-HBs positivity rate, and it
was found that the rate was significantly highest in the
doctor group (p < 0.001). The highest rate of anti-HBs
negativity was found in the technician group (p <
0.001). When stratified into anti-HBs levels of < 10,
10-100, and > 100, there was a statistically significant
difference among groups (p < 0.001) (Table 2).

Three of the workers were HBsAg positive and had
been previously diagnosed with chronic hepatitis B
infection. Two of them were HBeAg (-) chronic HBV
infection with regular follow-up, one was not followed
up, and was admitted to the infectious diseases
outpatient clinic. When the source of transmission of
those diagnosed with chronic HBV was questioned, it
was learned that one of the workers who was a nurse
had a history of percutaneous injury with a needle from
a patient diagnosed with hepatitis B in the past years
and the other employee who was a security guard was
transmitted via vertical route. The other HBsAg
positive worker was a secretary, and the source of
transmission remained unidentified during
investigations.

In terms of anti-HBs, there was one doctor, eight
nurses, two technicians, 11 cleaning personnel, and 39
other personnel who tested negative. Hepatitis B
vaccination was offered to workers with negative anti-
HBs results. Two workers, one technician and one from
another staff category, exhibited anti-HBs values below
10 and were not re-vaccinated, since antibodies did not
develop despite having received two series of three
doses previously.

None of our workers were found to be Anti-HCV
and Anti-HIV positive.

Discussion

Globally, there are 136 million workers in the health
and social care sectors, approximately 70% of whom
are women [8]. Similarly, in this study, 73% of the
participants were female.
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In this study, significant differences were found
between occupational groups in terms of age, gender,
and anti-HBs levels. No significant difference was
found in terms of HBsAg positivity. It was found that
the female-to-male ratio was highest in the midwife-
nurse group, the mean age was highest in the cleaning
personnel group, the mean BMI was highest in the
cleaning personnel group, and the anti-HBs positivity
rate was significantly higher in the doctor group.
Similar to this study, Bayar et al. [9] reported a
significant difference between occupational groups in
terms of age, gender, anti-HBs, and no significant
difference was found in HBsAg positivity rate. Apaydin
et al [10] also found that mean BMI was significantly
higher in the auxiliary health personnel group. Giilagt
et al. [11] found no significant difference between
occupational groups in terms of HBsAg positivity, but
unlike this study, anti-HBs positivity was found to be
significantly higher in midwives-nurses. In this study,
the technician group had the highest prevalence of anti-
HBs negativity (p < 0.001); therefore, they warrant
prioritization due to their risk and should be included in
the immunization program.

In a study conducted in our country among people
over 18 years of age, HBsAg positivity was 4%, anti-
HBs positivity was 31.9%, anti-HBs total positivity was
30.6% and anti-HCV positivity was 1%. In Turkey, one
in every three people over the age of 18 has been
exposed to HBV, and it is thought that there are more
than two million adults are HBsAg positive. It was
found that only about 12% of these people were aware
of the situation [12]. Different studies involving
healthcare workers also show that HBV-related test
results in healthcare workers are similar to the normal
population [13]. In a study comparing HBsAg and anti-
HCYV seroprevalence rates in healthcare workers with
those in blood donors, HBsAg and anti-HCV positivity
rates in healthcare workers were 3% and 0.3%,
respectively, while these rates in blood donors were
2.1% and 0.4%, respectively. This study showed that
the prevalence rates of HBV and HCV were similar to
the prevalence rates found in randomized blood donors
[13]. Similarly, in the study by Aktas et al. [14], the

Table 2. Seropositivity for hepatitis A, hepatitis B, hepatitis C and HIV infection by occupational groups.

Serology Doctor Midwife-Nurse
(n =25) (n=135)
HBsAg (+) 0 1 (0.7%) 0
Anti-HBs < 10 1 (4%) 8 (6%)
Anti-HBs 10-100 9 (36%) 28 (20.7%)
Anti-HBs > 100 15 (60%) 99 (73.3%)
Anti-HBs (+) 24 (96%) 127 (94%)
Anti-HCV 0 0 0
Anti-HIV 0 0 0

Technician
(n=14)

7 (50%)
2 (14.3%)
5 (35.7%)

7 (50%)

Cleaning Staff Other

(n = 39) (0 =151) P Total
0 2 (13%) 0.891 3(0.8%)
9. (23%) 37 (24.5%) <0.001 62 (17%)
15 (38.5%) 49 (32.5%) <0.001 103 (28.2%)
15 (38.5%) 65 (43%) <0.001 199 (54.7%)
30 (77%) 114 (75.5%) <0.001 302 (82.9%)
0 0 - -
0 0
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seroprevalence rates in healthcare workers were 5.57%
for HBsAg and 34.94% for anti-HBs, while the
seroprevalence rates in blood donors were 6% for
HBsAg and 31% for anti-HBs, and the rates between
healthcare workers and blood donors were similar.

Studies conducted in Turkey revealed that the
prevalence of HBsAg positivity among healthcare
personnel ranged from 0% to 3.6%, and the prevalence
of anti-HBs positivity ranged from 55.71% to 86.7%
[10,15-31]. In this study, the rates of HBsAg positivity
and anti-HBs positivity were 0.8% and 82.9%,
respectively, similar to the rates in Turkey.

Several studies investigating HBsAg
seroprevalence among healthcare workers have been
conducted around the world. Rates of HBV infection
and/or vaccination of healthcare workers in different
parts of the world are highly variable [5]. In a meta-
analysis of studies published between 1970 and 2019 on
the prevalence of HBV serologic markers in healthcare
workers worldwide, the seroprevalence of HBsAg and
Anti-HBs was 2.3% and 56.6%, respectively. HBV
infection is more prevalent among health workers in
low-income countries, especially in Africa. HBV
vaccination rates among healthcare workers were
highest in high-income countries such as Europe, the
Eastern Mediterranean, and the Western Pacific [5]. In
a study conducted in Southern Ghana, HBsAg positivity
was observed at a rate of 5.9% among healthcare
workers [32]; it was found to be 5% in Asia and Africa
[33]. In a study conducted in Korea, HBsAg and anti-
HBs positivity rates among healthcare workers were
found to be 2.4% and 76.9% [34], while HBsAg and
anti-HBs and anti-HCV positivity rates in France were
reported to be 0%, 91.6% and 0.7%, respectively [35].
In a study conducted in Hungary, the rates of HBsAg
and anti-HCV positivity among healthcare workers
were 1.3% and 1.56% [36]. In Japan, HBsAg and anti-
HBs and anti-HCV positivity rates were reported as 0%,
51.8% and 0%, respectively [37]. A meta-analysis
conducted in Eastern Mediterranean and Middle
Eastern countries found that the HBsAg positivity rate
among healthcare workers was 2.7%, with the highest
rate in Sudan (6.85%) and the lowest rate in Turkey
(1%), and a study among European Union countries
found that the rate ranged from 0.6 to 2.2% among
healthcare workers [38,39]. These changes depend on
many factors, such as sociodemographic factors, risk
factors for transmission, protective factors (vaccination
policies, education level, accessibility to protective
equipment, implementation of barrier measures against
occupational exposure to blood) [40].

CDC recommends HBV vaccination for all
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healthcare workers and measurement of anti-HBs level
after 4-6 weeks [41]. People with anti-HBs levels < 10
mlU/mL after the primary vaccine series should be
revaccinated with a series of 3 doses and tested again
for anti-HBs 1-2 months after the third dose. People
who do not respond to revaccination should be tested
for HBsAg and anti-HBc. If HBsAg is negative, persons
should be considered susceptible to HBV infection and
evaluated for post-exposure prophylaxis [42]. In this
study, two personnel were not vaccinated again because
their anti-HBs levels did not reach a sufficient level
despite two series of vaccination.

With the availability of the HBV wvaccine, the
incidence of the disease and HBV-related mortality
rates have decreased. In 1982, ACIP recommended that
all healthcare workers be vaccinated against HBV
[43,44]. WHO recognized HBV as an occupational
disease in 1992 because healthcare workers are at risk
[45]. In Turkey, healthcare workers have been screened
and vaccinated for hepatitis B since 1996 [46]. In our
study, personnel who were not immune to HBV were
included in the vaccination program by the Infection
Control Committee.

In Turkey, the average anti-HCV positivity rate is
around 1% among the general population [12]. In
various studies conducted among healthcare workers,
this rate was found to be 0.12% [26], 0.2% [9,15,17],
0.3% [20], 0.4% [22,28], 1.1% [18]. In this study, all
healthcare workers tested negative for anti-HCV.
Similar to this study, there are studies in which anti-
HCV positivity was not found among healthcare
workers [10,16,19,22-24,29.30].

From 1985, when the first HIV case was reported in
Turkey, until November 08, 2023, there have been
39,437 HIV-positive people and 2,295 AIDS cases
reported with positive confirmation tests. Among the
reported cases, sexual transmission is 95.6%,
transmission through intravenous drug use is 2% and
mother-to-infant transmission is 1.2%. The total
number of reported cases of nosocomial transmission is
91 patients, the rate is 0.22 [47]. In studies conducted in
Turkey, anti-HIV positivity was not detected among
healthcare workers [9,15-20,22,23,29,30]. Consistent
with the studies conducted in Turkey, this study did not
detect anti-HIV positivity.

Conclusions

The results of this study emphasize the significance
of routine screening and vaccination procedures for
healthcare workers to mitigate the incidence of
infectious diseases in clinical environments. Identifying
differences in infection rates and immune responses
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across various occupational groups necessitates
targeted health interventions for these populations.
Healthcare workers should receive education on
infection prevention, and individuals at risk of
infections should be vaccinated.
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