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Abstract

Background: Hepatitis B virus (HBV), hepatitis C virus (HCV), and Human Immunodeficiency Virus (HIV) infections are health problems that threaten human
health. This study aimed to investigate HBV, HCV, and HIV seropositivity in female healthcare workers of childbearing age in our hospital.

Materials and Methods: 1224 women working in our hospital, who were of childbearing age, were included in the study. The HBsAg, Anti-HBc total, Anti-HBs,
Anti-HCV, and anti-HIV results of the patients were analyzed using the hospital database.

Results: Seven (0.5%) reproductive-age female healthcare workers were positive for HBsAg. While anti-HB positivity was detected in 1128 (93.6%) of 1224
healthcare workers, anti-HBs and anti-HBc were positive in 80 (6.53%) patients. Both anti-HBs and anti-HBc were negative in 16 (1.3%) subjects (neither vacci-
nated nor exposed to HBV).

Conclusion: Healthcare workers are at high risk for viral hepatitis and other infectious diseases. The fact that the frequency of HBV, HCV, and HIV among health-
care professionals of reproductive age is relatively low in our region shows that the training for healthcare professionals has been quite successful in recent
years, both in our country and in our area.

Due to the high contagiousness of viral hepatitis B in our country, not only healthcare professionals of reproductive age but all healthcare personnel should be
meticulously vaccinated. It is essential to implement standard infection control programs for HBV, HCV, and HIV and to increase compliance with national and

international programs.
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Introduction

Blood-borne diseases are among the most common risks
that healthcare workers are exposed to.l According to
the World Health Organization (WHO) data, more than
80 million healthcare workers worldwide are infected
with contaminated medical devices.2 Infections caused
by hepatitis B (HBV) and hepatitis C (HCV) viruses and
human immunodeficiency virus (HIV) have become
significant health problems due to the increase in the
number of patients all over the world. Hepatitis B virus
(HBV) infection can lead to chronic hepatitis, cirrhosis, and
hepatocellular carcinoma over time, which may threaten
life.3-4-5 The Prevalence of HBV is 3.5-4% in the general
population. It has been reported that this rate is 1.5-2 times
higher in healthcare personnel.4 The prevalence of HCV is
lower than HBV (0.2%-2%). However, it causes chronic
hepatitis and cirrhosis more frequently compared to HBV.
It is known that approximately 71 million people in the

world are infected with HCV.6 The frequency of HCV in
Turkey varies between 0.3-1.8% in the general population.7
Health workers may become infected with this virus during
interventional procedures, surgical interventions, and
dressings.8 It is essential to investigate risky diseases such
as HBV, HCV, and HIV in female healthcare workers. These
infections pose a danger to both the mother and the fetus
and negatively affect both health. Our research is significant
because it is the first study conducted on female workers of
reproductive age in our country.

This study aimed to investigate HBV, HCV, and HIV
seropositivity in female healthcare workers of childbearing
age working in our hospital.

Material and Method

The study included 1224 female health personnel of
reproductive age, aged between 19-50 years, working in the
Education and Research Hospital of our University between
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January 01, 2020, and December 31, 2021. Ninety-three
people whose data could not be reached or whose data were
missing were excluded from the study. Ethics committee
approval was obtained for this study. The international
Declaration of Helsinki carried out the study. Demographic
information about the patients, their departments, and their
occupations were recorded in the forms. They were grouped
according to their occupations, age groups, and years of
employment. Obtained laboratory results were compared
with these groups. The patients were divided into groups
according to their professions as doctors, nurses, laboratory
workers, technicians, and other staff of our hospital. In terms
of working time, they were divided into groups of one, five,
ten years, and more than ten years.

Laboratory Analysis
Serum samples HBsAg, anti-HBc total, anti-HBs, anti-
HCYV, and anti-HIV were measured by the ELISA method
based on chemiluminescence in an E170 modular (Roche,
USA) device. The examinations were carried out by the
manufacturer’s instructions. Anti-HCV was studied with
third-generation testing systems (Abbott AXSYM system,
HCV version 3.0, Hepatitis C virus Encoded Antigen
(Recombinant HCr43, ¢200, c¢100-3, NS5). All samples
above the minimum positive value were considered reactive.
Statistical analysis: The obtained data were evaluated
using number and percentage calculations. In evaluating
HBsAg and Anti-HBs, HCV, and HIV positivity, the age
comparison calculated with the odds ratio univariate was
compared within itself. The Chi-square test and Fisher
exact Chi-square test were applied when necessary. The
relationship between age (19-25, 26-35, 36-45 and over 45
years old) and working time (<1, 2-5, 6-10, >11 years) was
analyzed by using a multiple logistic regression model. A
similar application was made for hepatitis C and HIV, and
p<0.05 was considered statistically significant. Statistical
Package for the Social Sciences (SPSS) 22.0 (SPSS,

Table 1: HBV, HCV, HIV Infection Seropositivity Distribution

Inc., Chicago, IL, USA) program was used for statistical
evaluation of the data.

Results

This study was carried out on 1224 female healthcare
workers of reproductive age working in our university’s
training and research hospital.

The age range of employees of childbearing age is between
19-50, and the average age is 30.02 + 5.42 years. Of our staff,
211 (17.2%) are doctors, 750 nurses (61.2%), 57 (4.6%) are
anesthesia technicians, 20 (1.6%) are in the dialysis unit, 60
are laboratory professionals 4.8), six people (0.49%) were
emergency medical technicians, 80 cleaning personnel (6.5%)
and 40 people (3.2%) were x-ray technicians.

In our study, we found the HBsAg seroprevalence of
women of childbearing age to be 0.57% (Table 1). While
1128 (93.6%) isolated anti-HBs positivity of 1224 healthcare
workers were detected, anti-HBs + anti-HBc total positivity
was found in 80 (6.64%) individuals (Table 1).

In the comparison made between the task groups, no
statistically significant difference was found between
the hepatitis B risk and the duty performed by the health
personnel in the hospital (p>0.05). The odds ratio value
between nurses and doctors was calculated as 2.54.

Isolated anti-HBs were investigated in healthcare
professionals, and an average of 93.6% in the whole group,
96.6% in doctors, 93.3% in nurses, 92.9% in anesthesia
technicians, 90% in dialysis workers, 86.6% in laboratory
workers, 100% in emergency technicians, 75% in cleaning
personnel, 87.5% in x-ray technicians. Found. The difference
between the groups was not statistically significant (p>0.05).
When compared in terms of anti-HBs + antiHBc total ratios
of healthcare workers, it was found 22.5% in cleaning
personnel, 10% in laboratory and dialysis technicians, 3.3%
in doctors, and 5.4% in nurses, and the difference between
the groups was not statistically significant (p>0.05) (Table 1).

Persons n (%) HBsAg Anti-HBs Anti-HBs+Anti-HBc total Anti-HCV Anti-HIV
Doctor 211 (17.2) 0(0) 204 (96.6) 7(3.3) 0(0) 0 (09
Nurse 750 (61.2) 2(0.2) 700 (93.3) 41 (5.4) 0(0) 0(0)
Anesthesiologist 57 (4.6) 1(1.7) 53(92.9) 3(5.2) 0(0) 0(0)
Dialysis 20 (1.6) 0(0) 18 (90) 2(10) 0(0) 0(0)
Lab technician 60 (4.8) 2(3.3) 52 (86.6) 6(10) 1(0.08) 0(0)
EMT 6(0.4) 0(0) 6 (100) 0(0) 0(0) 0(0)
Cleaning staff 80 (6.5) 2(2.5) 60 (75) 18 (22.5) 0(0) 0(0)
Radiology technician 40 (3.2) 0(0) 35(87.5) 3(7.5) 0(0) 0(0)
Total 1224 (100) 7(0.5) 1128 (93.6) 80 (6.53) 1(0.08) 0(0)

n (%): Number (percent) EMT: Emergency medicine technician
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Table 2: Working time and HBsAg positivity

Working time Total number HBsAg positive
Year n (%) n (%)

0-1 150 (12.2) 0(0)

2-5 280 (22.8) 0(0)

6-10 600 (49) 1(0.16)
>10 194 (15.89) 6(3.0)

Healthcare workers were divided into groups regarding their
working time and hepatitis B risk, and the ratios between these
groups were compared. The difference was not statistically
significant (p>0.05). The odds ratio value between the
personnel working in the clinic for 11 years or more and
the personnel working for one year or less was calculated
as 2.45. Since HBsAg positivity was not detected in those
who worked less than one year and between 2 and 5 years, it
was found positive in 1 (0.01%) of 600 people who worked
for 6-10 years, and 6 (0.03%) of 194 people who worked
for more than 11 years. The difference was not statistically
significant (p>0.05). (Table 2). HBsAg was not positive in
80 people aged 19-25 and 280 people aged 26-35. HBsAg
was positive in 1 (0.01%) of 544 patients whose age range
was 36-45 and 6 (0.02%) of 220 employees aged 45-50 years.
When healthcare professionals were divided into age groups
and compared within themselves, no statistically significant
difference was found between the age groups (p>0.05) (Table
3). Health professionals were divided into three groups
according to their branches: surgery, internal branches, and
personnel working in different hospital units separate from
these branches. HBsAg was found positive in 3 (0.06%) of
500 people working in surgical departments, 3 (0.06%) of 450
people working in internal branches, and 1 (0.03%) of 274
people working in other units. In healthcare professionals,
these three groups were compared among themselves in terms
of hepatitis B risk, and no statistically significant difference
was found between the groups (p>0.05) (Table 4).

Table 3: Age groups and HBsAg

Age groups Total n (%) HBsAg positive n (%)
19-25 180 (14.7) 0(0)

26-35 280 (22.8) 0(0)

36-45 544 (44.4) 1(0.18)

45-50 220 (17.9) 6(2.7)

Table 4: Department and HBsAg positivity

Department Total n (%) HBsAg positive n (%)
Surgical 500 (40.89 3(0.60)
Internal 450 (36.7) 3 (0.66)
Other 274 (22.3) 1(0.36)

Discussion

There have been many studies investigating the
seroprevalence of HBsAg all over the world. David et al.
found this rate to be 0.1% nine among healthcare workers in
the United States and 5% in a study conducted in India.10
According to studies, the HBV carrier rate in Turkey is
between 1.5-7% 11-12-13. We found the frequency of
HBsAg to be 0.5% among healthcare workers of childbearing
age in our hospital. This difference can be explained by
the fact that healthcare personnel attach importance to
preventive measures, investigate the serological indicators
of hepatitis B and hepatitis C in patients who will undergo
invasive procedures, and the effective use of vaccination.
Comparisons were made regarding age groups among
healthcare professionals in various centers. Leblebicioglu et
al. 11 did not find a significant difference, while Ozsoy et
al.14 found an important relationship between the 26-35 age
group and HBsAg seroprevalence. In our study, healthcare
professionals were divided into four groups in terms of age:
19-25, 26-35, 36-45, and 45-50 years old. In our study, no
statistically significant difference was found between age
groups and HBsAg positivity (p>0.05) (Table 3).

In studies investigating a relationship between
occupational groups and hepatitis B infection risk in various
centers, Kose et al. 15 found no significant difference,
while Otkun et al. 12, Ulusoy et al. 13, Kutlu et al. 16, and
Ozsoy et al. 11 found a meaningful relationship in favor of
nurses. Unlike these, Berktas et al. 17 found this rate high
in favor of doctors and attributed this to the fact that most
of the nurses included in the study had just started their
profession. In our study, no significant difference was found
between occupational groups in terms of HBsAg positivity
(p>0.05) (Table 1). In our research, HBsAg seroprevalence
was determined as 0.0% (0) in doctors, 0.2% (2) in nurses,
3.3% (2) in laboratory workers, 2.5% (2) in cleaning
personnel, and 1.7% (1) in anesthesia technicians when
we divided female healthcare professionals of childbearing
age into groups according to their occupations. Found.
In the comparison made between occupational groups,
no significant relationship was found between the health
personnel in terms of hepatitis B risk and the duty they
performed in the hospital (p>0.05) (Table 1).

However, when the nurses and doctors were compared, the
odds ratio value was found to be 2.54. This value shows that
the risk of encountering hepatitis B infection among nurses is
approximately 2.5 times higher than that of doctors. This may
be due to reasons such as nurses’ invasive procedures, such as
vascular access, and patients’ exposure to body benefits and
secretions more than doctors. On the other hand, because of
their active participation in patient care during their school
years, nurses probably encounter HBV earlier than doctors. In
our country, unlike western countries, the Prevalence of HCV
is lower than HBV. Still, it is essential for both the average
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population and healthcare professionals in terms of its more
chronicity. In the studies performed, Oksiiz et al. 18 found
anti-HCV positivity of 0.2%, Inci et al. 19 0.34%, and Askar
et al. 20 reported it as 0.15%.

In our study, the rate of anti-HCV among healthcare
workers of childbearing age was found to be 0.08%. In our
study, the frequency of HCV among healthcare workers
of childbearing age was found to be positive in only one
person (0.008%), and our result was found to be lower than
other results in our country. In particular, developments in
viral hepatitis C (HCV) have occurred at a dizzying pace.
Permanent viral response rates have increased from 15-20%
with treatments for one year or a half years in the 2000s to
99-100% with one tablet per day treatment today. The world
health cover (WHO) talks about the complete eradication of
HCYV in the 2030s.

According to WHO’s 2022 data, an average of 40
million people worldwide are infected with HIV. The risk of
transmission of the human immunodeficiency virus (HIV) is
between 0.2-0.5%. 21 In studies reported from our country,
anti-HIV positivity was not reported in healthcare personnel.
19-21 In our study, HIV was not detected in any patient
among the healthcare professionals of childbearing age,
which shows that healthcare professionals have received
adequate training and precautions.

Conclusion

As it is known, healthcare workers are at high risk for
viral hepatitis and other infectious viral diseases. The fact
that the values in our study were lower than the results of
previous years in the literature indicates that the training
and vaccinations given to female employees of childbearing
age are pretty successful. Only people aged 45-50 who
worked for more than 11 years had a higher HBsAg value
than others due to more prolonged exposure. Due to the
high contagiousness of viral hepatitis B in the eastern
Anatolia region, where we are located, it is very important
to meticulously vaccinate not only healthcare workers
of reproductive age, but also all healthcare personnel to
implement standard infection control programs for HBV,
HCV, and HIV, and to increase compliance with national
and international programs.
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