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Evaluation of hepatitis A, hepatitis B, hepatitis C, HIV, mumps,
measles, rubella, and varicella immunity status of health sciences
students
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Objective: It is aimed to determine the immunity status of Hacettepe University health sciences faculty students against diseases
specified in the Turkiye Ministry of Health’s Health Personnel Screening Protocol for Communicable Diseases.

Method: The data of patients who were admitted to Hacettepe University Family Medicine outpatient clinics between 01.01.2018-
31.12.2023, and were tested for at least one of the following tests: HAV antibody (anti-HAV 1gG), Hepatitis B surface antigen (HBsAg),
antibody against Hepatitis B surface antigen (anti-Hbs), HCV antibody (anti-HCV), HIV antibody (anti-HIV), measles antibody (Measles
IgG), mumps antibody (Mumps IgG), rubella antibody (Rubella IgG), varicella antibody (VZV 1gG), were retrospectively

Results: The median age of 9050 students was 22 (min=18, max=30, IQR=2), 6253 (69.10%) were female. While five (0.1%) students
were HIV-positive, no HCV-positive students were found. The most immunized diseases were Rubella (97%), Varicella (93%), and Hepatitis
B (80%); the least immunized disease was Measles (36.9%). AntiHbs and VZV IgG positivity were higher at younger ages (p<0.001).
Conclusions: As measles cases have begun to emerge in Tiirkiye, the low measles immunity identified in this study is concerning. It was
found that the immunization rates among students at our university are generally lower than those among healthcare professionals
in Tlrkiye. It is important to improve the implementation of the Ministry of Health’s Protocol for Screening Healthcare Personnel for
Infectious Diseases and to ensure that screening and immunization efforts reach all healthcare professionals and students in health
sciences faculties effectively.
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INTRODUCTION

Healthcare workers are at high risk of contracting
infectious diseases because of their direct contact with
patients. For these reasons, it is crucial to vaccinate healthcare
workers. This helps prevent the spread of contagious diseases
from healthcare workers to non-immune patients, reduces
absences due to illness, and sets a positive example for society
regarding vaccination (1). Healthcare workers are considered
a special category by all institutions that set vaccination
guidelines worldwide. The most recommended vaccines
for healthcare workers globally are seasonal influenza and
hepatitis B. In some countries, these vaccines are mandatory

for employees without consent (2).

In Turkiye, the Ministry of Health has established specific
infectious disease screening and vaccination programs for
healthcare workers. The Ministry’s Protocol for Screening
Healthcare Personnel for Communicable Diseases outlines the
evaluation of healthcare workers for tuberculosis, hepatitis
B, measles, mumps, rubella, varicella, tetanus, diphtheria,
and influenza. It also guides the immunization procedures
for personnel who require vaccination. Students in medical,
dental, nursing, midwifery, and other health-related schools
are at a higher risk of being exposed to infectious diseases,
similar to healthcare workers in medical institutions during
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their training. These students are also within the scope of
screening and vaccination for infectious diseases (3). However,
the vaccination program recommended for healthcare
workers in Turkiye is not mandatory. Healthcare institutions
advise that students undergo serology tests and receive any
missing immunizations before their internship.

The objective of this study was to assess the vaccination
status of students and research assistants at the University of
Hacettepe Faculty of Medicine, Faculty of Dentistry, Faculty of
Nursing, Faculty of Physical Therapy and Rehabilitation, and
other faculties of Health Sciences for Hepatitis A, Hepatitis B,
Hepatitis C, HIV, Mumps, Measles, Rubella, and Varicella.

METHOD

This study is a retrospective descriptive study. The
necessary ethics committee permission was obtained from
the Hacettepe University Health Sciences Research Ethics
Committee with the date 05.12.2023 (Research Number: SBA
23/406) and decision number 2023/08-26.

Before starting their internships in hospitals, students
from the Faculties of Medicine, Dentistry, Nursing and
Midwifery, Physical Therapy and Rehabilitation, and other
Health Sciences at our university are advised to undergo
screening for Hepatitis A, Hepatitis B, Hepatitis C, HIV, Mumps,
Measles, Rubella, and Varicella serologies at the Department
of Family Medicine’s outpatient clinics. If necessary, students
receive vaccinations and follow-up care. This screening
and vaccination program focusing on the health sciences
faculty students is not mandatory. So all the students are not
screened and vaccinated in our university. This study focused
on students from health sciences faculties who visited the
Family Medicine outpatient clinics for serology control.

The data of patients who were admitted to Hacettepe
University Family Medicine outpatient clinics between
01.01.2018-31.12.2023, and were tested for at least one of
the following tests: HAV antibody (anti-HAV IgG), Hepatitis B
surface antigen (HBsAg), antibody against Hepatitis B surface
antigen (anti-Hbs), HCV antibody (anti-HCV), HIV antibody
(anti-HIV), measles antibody (Measles 1gG), mumps antibody
(Mumps 1gG), rubella antibody (Rubella 1gG), varicella
antibody (VZV 1gG), were retrospectively analyzed. Within
the specified time interval, 9050 students from the health
sciences faculty underwent at least one of the serology tests
mentioned in this study in our outpatient clinics. Among
them, 4398 students had all of the serologic tests mentioned
in this study (Figure 1). The analyses included data from 9050
students at health sciences faculties who underwent at least
one of the serological tests. For students with repeated test
results, only the results from the initial test were considered.

| Figure1. Study population |

Statistical analysis

The data obtained in the study were transferred to
electronic media (data entry) and statistical analyses of the
data were performed using IBM SPSS Statistics for Windows,
Version 23.0 (IBM Corp. Released 2015. Armonk, NY: IBM Corp)
statistical computer package program licensed by Hacettepe
University.

The data’sadherence to a normal distribution was assessed
through visual examinations (histogram and probability
plots) and statistical analysis (Kolmogorov-Smirnov/Shapiro-
Wilk tests). Descriptive statistics for non-normally distributed
variables were presented using the median and interquartile
range (IQR). The relationship between two categorical
variables was examined using the chi-square test, and the
relationship between nonparametric continuous variables
and categorical variables was analyzed using the Mann-
Whitney U test. A significance level of 0.05 was used.

RESULTS

The serologic testing data was gathered from 9050
students who had at least one of the serological tests. 48.59%
(4398) of them had all of the serological tests mentioned in
the study. The breakdown of serologic tests administered to
the students can be found in Table 1.

The mean age of 9050 students included in this study was
21.95years (median=22, min=18, max=30, 25p=21, 50p=22,
75p=23); 6253 (69.10%) were female. The mean age of the
women was 21.90 years (median=22, min=18, max=30,
25p=21, 50p=22, 75p=23); the mean age of the men was
22.08 years (median=22, min=18, max=30, 25p=21, 50p=22,
75p=23). The mean age of males was statistically significantly
higher (p<0.001).

The highest immunization rates were observed for Rubella
(97%), Varicella (93%), and Hepatitis B (80%), while Measles
had the lowest immunization rate at 36.9% (Table 1, Figure 2).
None of the students tested positive for anti-HCV.
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Table 1. Distribution of number of students who underwent serological tests and their serology results

Students who had the test Positive Negative Bord
n % n % n % n %
Anti Hbs 8258 913 6605 80.0 1653 20.0
HbsAg 8052 89.0 50 0.6 7987 99.2 15 0.2
Anti HCV 7280 80.4 0 0.0 7233 99.4 47 0.6
Anti HIV 6575 72.7 5 0.1 6570 99.9
Anti HAV 7199 79.5 3066 426 4133 57.4
Measles IgG 6010 66.4 2215 369 2819 46.9 976 16.2
VZV IgG 5813 64.2 5460 93.9 280 48 73 13
Rubella IgG 5815 64.3 5640 97.0 83 1.4 92 1.6
Mumps IgG 5896 65.1 3949 67.0 1184 20.1 763 12.9
3 7
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@ bord 0 0.2 0.6 0 0 16.2 1.3 1.6 12.9

| Figure 2. Percentage distribution of serology results

Upon analyzing the relationship between students’ age
and their serology results, it was observed that a higher
prevalence of AntiHbs and VZV IgG positivity was evident
among the younger age group. However, no statistically
significant association was found between other serology

results and age (Table 2).

Furthermore, gender-based analysis revealed no significant
difference in the serology results (Table 3).
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Table 2. Relation between serology results and students’ ages

Positive Negative p*

Mean 21.94 22.09

Anti Hbs Median 22.00 22.00 <0.001
IQR 2 2
Mean 22.34 21.97

HbsAg Median 22.00 22.00 0.381
IQR 2 2
Mean

Anti HCV Median
IQR
Mean 20.50 21.91

Anti HIV Median 21 22 0.183
IQR 3 2
Mean 21.81 22.01

Anti HAV Median 22.00 22.00 0.164
IQR 2 2
Mean 21.85 21.92

Measles 1gG | Median 22.00 22.00 0.679
IQR 2 2
Mean 21.86 22.55

VZV IgG Median 22.00 22.00 <0.001
IQR 2 3
Mean 21.88 22.10

Rubella IgG | Median 22.00 22.00 0.872
IQR 2 3
Mean 21.89 21.84

Mumps IgG | Median 22.00 22.0 0.322
IQR 2 3

*Mann-Whitney U test, IQR: interquartile range

In this study, 48.59% of the health sciences students who
were admitted to clinics for serology screening underwent
all the serologic tests and successfully screened for all the
diseases advised in the Tirkiye Ministry of Health’s Protocol
for Screening Healthcare Personnel for Communicable
Diseases.

The HBV and HCV serology tests were conducted in 90%
and 80% of the students who were admitted for serology
screening, respectively. Measles, mumps, varicella, and
rubella 1gG tests were performed in approximately 65% of the

Table 3. Distribution of serology results according to stu-

dents’ genders

Female Male
P*
n (%) n (%)

Positive 4562 (69.1) 2043 (80.9)

Anti Hbs 0.515
Negative | 1128 (68.2) 525 (31.9)
Positive 35 (70.0) 15 (30.0)

HbsAg Bord 13 (86.7) 2(13.3) 0318
Negative 5485 (68.7) 2502 (31.3)
Positive

Anti HCV
Negative
Positive 3(60.0) 2 (40.0)

Anti HIV 0.665
Negative 4419 (67.3) 2151 (32.7)
Positive 2132 (69.5) 934 (30.5)

Anti HAV 0.983
Negative 2873 (69.5) 1260 (30.5)
Positive 1528 (69.0) 687 (31.0)

:‘g‘éas'es Bord 655 (67.1) 321 (32.9) 0.495
Negative 1947 (69.1) 872 (30.9)
Positive 3733 (68.4) 1727 (31.6)

VZV 16 Bord 58 (79.5) 15 (20.5) 0.112
Negative = 3733 (68.4) 1727 (31.6)
Positive 3883 (68.8) 1757 (31.2)

::‘Gbe"a Bord 61(66.3) 31(33.7) 0.843
Negative 56 (67.5) 27 (32.5)
Positive 2735 (69.3) 1214 (30.7)

Mumps IgG  Bord 525 (68.8) 238 (31.2) 0.480
Negative 798 (67.4) 386 (32.6)

*Chi-square test

students who were admitted for serology screening. The
higher frequency of HBV and HCV serology tests may be
attributed to the necessity for testing following occupational
accidents, such as needlestick injuries during patient care.

The results of this study indicate that the highest rates
of immunization among students were for rubella (97%),
varicella (93%), and hepatitis B (80%), while the lowest rates
were for measles (36.9%) and hepatitis A (47%).

Although measles vaccination has been practiced in
Turkiye since the 1970s, it wasn’t widely adopted until the
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1990s. As a result, there is a high rate of non-vaccination
among individuals born between 1970 and 1991, especially
for those born between 1980 and 1991 (4). Studies have
shown varying immunization rates against measles among
healthcare workers in different regions of Tiirkiye; 77.6% in
a study conducted across Tiirkiye in 2020 (5); 99.1% in Elazig
Training and Research Hospital in 2016 (6); 75.8% in Izmir in
2023 (7); and 93.3% in Erciyes University in 2013 (8). In this
study it was found that the measles seropositivity rate among
health sciences faculty students who were admitted for
serology screening is only 36.9%. This finding is concerning,
particularly in light of the recent increase in measles cases in
Turkiye. Additionally, it’s worth noting that the age range of
students included in the study was from 18 to 30, with the
oldest participant being born in 1993.

Hepatitis B vaccine was added to the national vaccination
schedule in 1998 (9). Additionally, the Hepatitis B vaccination
program for healthcare workers has been in place in Tiirkiye
since 1996 (10). In other studies conducted in Turkiye, the rate
of anti-Hbs positivity among healthcare workers was found to
range between 35-89% (11-14). Notably, it was reported to be
90.4% among younger healthcare workers (15). The 80% anti-
Hbs positivity rate found in this study is consistent with the
data from healthcare workers in Tirkiye, underscoring the
need for concerted efforts to raise this rate.

The prevalence of HBV carriage is 3.6% in the world and
2.6% in Turkiye (16). HBV carriage among healthcare workers
in Turkiye has been reported at rates ranging between 0.3%
and 1.8% (17-20). In this study, HbsAg positivity among
screened health sciences students was found to be 0.6%. The
mean age of HbsAg positive students was higher than that
of negative students. This may suggest that HbsAg positivity
rates may increase as the duration of occupational exposure
of health workers increases, but it does not provide a clear
result because the immunization status at the beginning of
the faculty is not known.

It is generally accepted that immunity against hepatitis
A varies according to socioeconomic level and hygiene
conditions and that immunity increases with age. In Tirkiye,
seropositivity rates differ between the western and eastern
regions (21-22). While 10% seropositivity was reported in some
centers in the western regions, publications are reporting
over 90% positivity in healthcare workers in the eastern
regions (6, 23-24). Hepatitis A and varicella vaccines became
part of the routine childhood vaccination schedule in 2013
(25). However, none of the students in this study had received
these vaccines as they were not eligible based on their age.
The 47% immunity rate against hepatitis A among screened

students found in this study aligns with other research in the
same age group. Nevertheless, this study did not observe the
age-related increase in hepatitis A immunity reported in the
literature (6).

The number of HIV positive patients is increasing in
Turkiye and in the world. However, it has been reported
that HIV positivity was not detected in studies conducted in
healthcare workers in Tirkiye (20,26,27). In this study, HIV
positivity was found to be 0.1% among screened students.

Limitations of the study

The limitations of this study include the fact that it could
not access the vaccination status of the students, whether
they had the infectious diseases examined, and exposure
information regarding these diseases. These limitations
may have led errors in the analysis of serology results by
age and gender. Furthermore, this study included only
students who had at least one of the serologic tests, and not
all 9050 students underwent all serologic tests. Additionally,
as serologic screening at our university is voluntary, it was
not possible to reach all students from faculties of health
sciences who were doing internships at our hospitals. When
there were repeated serologic tests from the same student,
only the earliest dated test result was included in the analysis.
Therefore, post-vaccination serology results of the students
were not evaluated. In addition, since the number of cases
in which immunity did not occur even though vaccination
was completed was not known, each antibody negativity was
considered as non-vaccination. Despite these limitations, it
is important to highlight that the high number of evaluated
results compared to other similar studies in the literature is a
strength of this study.

In this study, the immunity status of the students in the
faculties of health sciences at Hacettepe University against
hepatitis A, hepatitis B, hepatitis C, HIV, mumps, measles,
rubella, and varicella are evaluated. It was found that the
students’ immunity percentages were generally lower than
those of healthcare professionals in Tirkiye. It is important to
implement the Ministry of Health’s Protocol for Screening of
Healthcare Personnel for Infectious Diseases more effectively
and to reach all healthcare workers and students in health
sciences faculties with screening and immunization studies.
Lectures, activities, and brochures could be prepared to
raise awareness among students on this issue. To ensure
more consistent and accurate results nationwide, inspecting
laboratories where serologic tests are performed more
frequently is recommended.
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