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Abstract

Oz

Objective: Hospitals are a high-risk setting for vaccine-preventable dis-
eases such as hepatitis A and B, mumps, measles, rubella (MMR), and
chickenpox. Therefore, it is necessary to ensure the protection of seron-
egative adolescent students in health vocational high schools. This study
aimed to determine the seroprevalence of hepatitis A, hepatitis B, MMR
and chickenpox in health vocational high school students interning at a
tertiary training and research hospital.

Material and Methods: Demographic characteristics and hepatitis B sur-
face antibody (anti-HBs), hepatitis A immunoglobulin G (anti-HAV IgG),
mumps IgG, measles IgG, rubella IgG, and varicella zoster virus (VZV) IgG
levels of health vocational high school students who applied for or com-
pleted an internship in our hospital were analyzed retrospectively.

Results: Of 946 students with complete routine childhood vaccination
(median age 17 years, range 15-18 years; 75.7% female), anti-HBs was
positive in 82.6%, anti-HAV IgG in 14.7%, measles IgG in 76.2%, mumps
IgG in 88%, rubella IgG in 96.8%, and VZV IgG in 91.7%. There was a
statistically significant but negligible positive correlation between anti-
HBs level and age (r= 0.072, p= 0.029). There was no difference in the
seroprevalence of anti-HBs, anti-HAV, MMR, or VZV antibodies by gender
(p>0.05).

Conclusion: The seroprevalence of hepatitis A, measles, and hepatitis B
antibodies was found to be low among the health vocational high school
students in this study. It is important to determine students’immunity to
vaccine-preventable diseases and take precautions before starting voca-
tional high school.

Keywords: Vaccine-preventable diseases, adolescents, health vocational
high school

Girig: Hepatit A, hepatit B, kabakulak, kizamik, kizamikgik (KKK), sucicegi
gibi asi ile 6nlenebilir hastaliklar icin hastaneler riskli bir ortamdir. Bu ne-
denle, staj yapan saglik meslek lisesi 6grencilerinden seronegatif olanla-
rin korunmasi saglanmalidir. Calismamizda, tiglincli basamak bir egitim
ve arastirma hastanesine staja gelen saglik meslek lisesi 6grencilerinin
hepatit A, hepatit B, KKK ve sucicegi gibi hastaliklara karsi seroprevalan-
sinin belirlenmesi amaclanmistir.

Gereg ve Yontemler: Hastanemizde staj yapan veya staj yapmak igin
basvuran saglik meslek lisesi 6grencilerinin demografik 6zellikleri, he-
patit B ylizey antikoru (anti-HBs), hepatit A immiinglobulin G (anti-HAV
IgG), kabakulak IgG, kizamik 1gG, kizamikgik IgG ve varisella zoster viriis
(VZV) 1gG duzeyleri, otomasyon sisteminden geriye doniik olarak ince-
lenmistir.

Bulgular: Cocukluk ¢agr rutin asilamasi tam olan 946 6grencinin (yas
ortancasi 17 yil, aralik: 15-18, %75.7 kiz) anti-HBs %82.6, anti-HAV IgG
%14.7, kizamik 1gG %76.2, kabakulak IgG %88, kizamikgik 19G %96.8 ve
VZV 1gG %91.7 pozitif bulunmustur. Yas ile anti-HBs pozitifligi arasinda
pozitif bir korelasyon saptanmistir (p= 0.029, r= 0.072). Cinsiyete gore
anti-HBs, anti-HAV, KKK ve VZV antikor seroprevalanslarinda anlamli bir
fark bulunmamistir (p> 0.05).

Sonug: Calismamizda, saglik meslek lisesi 6grencilerinin hepatit A, ki-
zamik ve hepatit B'ye karsi seroprevalanslarinin diisiik oldugu saptan-
mistir. Ogrencilerin saglik meslek lisesine baslamadan &nce asiyla énle-
nebilir hastaliklara karsi bagisiklik durumlarinin belirlenmesi ve gerekli
onlemlerin alinmasi dnemlidir.

Anahtar Kelimeler: Asiyla 6nlenebilen hastaliklar, ergen, saglik meslek
lisesi
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Introduction

Health care professionals are at risk of being exposed to
serious and potentially fatal diseases due to contact with pa-
tients and infected materials (1). Measures to reduce this risk
include ensuring hand hygiene, appropriate patient isola-
tion, and up-to-date vaccination of health care professionals
(2,3). In addition to measures implemented in the hospital
setting, health workers maintaining their immunity against
vaccine-preventable diseases such as hepatitis A, hepatitis B,
measles, mumps, rubella (MMR), and chickenpox is important
in preventing infections. Hepatitis A, hepatitis B, MMR, and
varicella infections in the adolescence and adulthood have
higher rates of morbidity and mortality than in the childhood
(4). The risk of transmission of vaccine-preventable diseases
is reported to be higher in pediatric and infectious disease
wards (5). Vaccination is strongly recommended for all health
care workers susceptible to measles, rubella, chickenpox, and
hepatitis B (6). In addition, vaccination against hepatitis A is
also recommended in Turkiye (7). Health care professionals
should be screened for immunity against vaccine-preventable
diseases and vaccinated accordingly before they have contact
with patients (5,6).

Having not yet reached adulthood, adolescents may
not have the awareness and maturity to protect themselves
in the high occupational risk environment of the hospital.
Therefore, it is especially important to determine the level of
immunity against vaccine-preventable diseases in health
vocational high school students participating in hospital in-
ternship programs and to ensure that seronegative students
are protected. Students who are notimmune must be encour-
aged to complete their vaccinations.

Measles and hepatitis B vaccines were included in the
routine childhood vaccination program of Tirkiye in 1970
and 1998, respectively. During the measles vaccination peri-
od in the years 2003-2005, children between the ages of nine
months and 14 years received an additional dose of measles
vaccine. In 2006, the MMR vaccine was added to the routine
childhood vaccines administered at 12 months and in the first
grade of elementary school. In 2006-2009, primary and sec-
ondary school cohorts were vaccinated against rubella. The
hepatitis A vaccine was added to the national immunization
program in October 2012 (two doses at 18 and 24 months for
children born in or after March 2011), followed by the varicella
zoster virus (VZV) vaccine in December 2013 (a single dose at
12 months for all children born in or after January 2012) (8,9).

The present study aimed to determine the seroprevalence
and immune status against hepatitis A, hepatitis B, MMR, and
chickenpox among health vocational high school students in-
terning in our hospital. The secondary aim of the study was
to facilitate the development of future vaccine programs in

Turkiye based on seroprevalence data in children aged 15-18
years.

Materials and Methods

Our study is a retrospective cross-sectional study that in-
cluded high school nursing students born between January
1, 1998, and December 31, 2004, who were referred to our
hospital for internship during the periods of September 2014,
to December 31, 2019, and September 1, 2021, to March 31,
2022. No new interns were accepted in our hospital between
January 1, 2020 and August 31, 2021 because of COVID-19
measures. The students’ demographic information, vaccina-
tion history, and levels of hepatitis B surface antibody (an-
ti-HBs), hepatitis A immunoglobulin G (anti-HAV IgG), mumps
IgG, measles IgG, rubella IgG, and VZV IgG, which are meas-
ured during the internship application process, were collected
retrospectively from the hospital records system.

Anti-HBs antibody was quantified using the enzyme-linked
immunosorbent assay (ELISA) method (Abbott, Axsym, Ger-
many). Anti-HAV IgG was measured using the chemilumines-
cence microparticle enzyme immunoassay method (Abbott,
Architect, Germany). Measles IgG, rubella IgG, mumps IgG, and
VZV 1gG were quantified by micro-ELISA (RADIM®, Italy) in an
automated system (Alisei Quality System, SEAC, Italy). An an-
ti-HBs level =10 mIU/mL was considered positive. For anti-HAV
IgG, mumps IgG, measles IgG, rubella IgG, and VZV IgG assays,
the results were evaluated according to the manufacturer’s in-
structions and interpreted as positive or negative. Due to the
intermittent availability of test kits in the hospital and other
technical problems, not all tests could be performed for all the
nursing student interns.

The student interns included in the present study were
born between 1998 and 2004, and according to their records,
all were vaccinated in accordance with the national vaccina-
tion schedule of the Turkish Ministry of Health. Those born in
1998 received two doses of separated measles vaccine and
one dose of separated rubella vaccine, while those born be-
tween 1999 and 2004 received two doses of measles vaccine
and one dose of MMR vaccine. None of the student interns
had received hepatitis A or VZV vaccines.

This study was reviewed and approved by the research
ethics committee of the Ankara Training and Research Hospi-
tal (No: E22-953).

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics 25.0 for Windows (IBM Corp., Armonk, NY, USA). The
Shapiro-Wilk and Kolmogorov-Smirnov were used to analyze
the normal distribution characteristics of numerical variables.
Descriptive statistics were expressed as median with mini-
mum-maximum values in the case of continuous variables
without normal distribution, and as numbers and percent-
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age values were in the case of categorical variables. The Pear-
son’s chi-square and Fisher-Freeman-Halton tests were used
to compare the differences between the groups in terms of
categorical variables. In order to compare non-parametric
data, the Mann-Whitney U test were used. Spearman test was
performed for correlation analysis. A p value <0.05 at the 95%
confidence level was considered statistically significant.

Results

The study included a total of 946 nursing students [716
(75.7%) female and 230 (24.3%) male] with a median age of
17 years (range: 15-18). The students’ seroprevalence status
against vaccine-preventable infections is shown in Table 1
and Table 2.

Of the students tested for anti-HBs (n= 913), 82.6% (n=
754) were seropositive and 17.4% (n= 159) were seronegative.
The rate of anti-HBs positivity was 82.8% (n=571) for girls and
82.1% (n= 183) for boys, with no statistical relationship be-
tween sex and anti-HBs positivity (p= 0.813). The median age
of anti-HBs-positive students was 17 years (range: 15-18), and
the median anti-HBs level was 145.3 mIU/mL (range: 0-1000).
There was a statistically significant but negligible correlation
between anti-HBs level and age (r=0.072, p=0.029). There was
no significant relationship between age and anti-HBs positiv-
ity (p=0.299).

Among the students tested for anti-HAV IgG (n=538), 14.7%
(n= 79) were seropositive and 85.3% (n= 459) were seronega-
tive. Anti-HAV IgG positivity was not associated with gender
(p= 0.888), with rates of 14.5% in girls and 15.2% in boys. The
median age of the anti-HAV IgG-positive students was 17 years

Table 1. 1gG serology of hepatitis B, hepatitis A, measles, mumps,
rubella and varicella in students

n %

Anti-HBs (n=913)

Positive 754 82.6

Negative 159 174
Anti-HAV 1gG (n= 538)

Positive 79 14.7

Negative 459 853
Anti-HAV 1gG (n= 538)

Positive 231 76.2

Negative 72 238
Mumps IgG (n=299)

Positive 263 88

Negative 36 12
Rubella IgG (n=281)

Positive 272 96.8

Negative 9 32
VZV1gG (n= 289)

Positive 265 91.7

Negative 24 83
Anti-HBs: Hepatitis B surface antibody, Anti-HAV IgG: Hepatitis A immunoglobulin
G, IgG: Immunoglobulin, VZV: Varicella zoster virus.

(range: 15-18), and the median anti-HAV IgG level was 0.2 mIU/
mL (range: 0-60). There was a very weak negative correlation
between age and anti-HAV level (r=-0.120, p= 0.005). Howev-
er, there was no significant relationship between age and an-
ti-HAV positivity (p= 0.679).

Among the students tested for measles IgG (n= 303),
mumps IgG (n= 299), and rubella IgG (n= 281), the rates of
seropositivity were 76.2%, 88%, and 96.8%, respectively. The
rates of positivity in girls and boys respectively were 77.6%
and 71% for measles 1gG, 89.5% and 82.3% for mumps IgG,
and 96.9% and 96.6% for rubella IgG. There were no statisti-
cal differences according to gender (p=0.31, p=0.128, and p=
1.00, respectively).

Of the students tested for VZV IgG (n= 289), 91.7% (n=
265) were seropositive. There was no difference in VZV IgG se-
roprevalence according to gender (p= 0.606), with positivity
rates of 92.1% in girls and 90.2% in boys.

Discussion

Our results demonstrate that the health vocational high
school students in this study had low seroprevalence rates of
hepatitis A, measles, and hepatitis B antibodies. It is known
that the antibody response after vaccination may decrease
over the years, but this does not always mean that the vaccine
is no longer protective. But still, these people without protec-
tive levels of antibodies may still carry risk especially in coun-
tries with frequent epidemics like our (10).

Infections are the leading causes of occupational disease
and mortality for health care professionals. Of the nursing
students in this study, 17.4% were found to be susceptible
to hepatitis B, 85.3% to hepatitis A, 23.8% to measles, 12% to
mumps, 3.2% to rubella, and 8.3% to VZV.

Sac et al. have reported no association between sex and
seroprevalence of hepatitis A, hepatitis B, measles, rubella,
mumps, varicella zoster (11). Similarly, our study did not find
any association between gender and seroprevalence status
against vaccine-preventable infections.

The Centers for Disease Prevention and Control (CDC) re-
port that the rate of a protective anti-HBs antibody response
(=10 mIU/mL) is 92% in health workers under 40 years of age,
while this rate is 95% in children (12). A¢ikg6z et al. have ob-
served 93.7% anti-HBs positivity in health care workers (13).
Rates of anti-HBs positivity have been reported as 87.5% in a
study conducted with students in a dentistry faculty in Ttrkiye
and 89.4% in a study conducted with nursing students (14,15).

Although all students in our study group received three
doses of hepatitis B virus vaccine the anti-HBs titer was >10
mlU/mL in only 82.6% of them and anti-HBs antibody was
lower than in other studies and CDC recommendations. We at-
tribute the low seroprevalence of anti-HBs antibody in the stu-
dents in our study group to the long time since they received
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Table 2. Distribution of hepatitis B, hepatitis A, measles, mumps, rubella and varicella IgG serology of students according to sex

Girl n (%) Boy n (%) p
Anti-HBs (n=913)
Positive 571(82.8) 183 (82.1) 0.813
Negative 119(17.2) 40(17.9)
Anti-HAV (n=538)
Positive 59 (14.5) 20(15.2) 0.888
Negative 347 (85.5) 112 (84.8)
Measles IgG (n=303)
Positive 187 (77.6) 44.(71) 0.31
Negative 54 (22.4) 18 (29
Mumps IgG (n=299)
Positive 212 (89.5) 2.3 0.128
Negative 25(10.5) 1(17.7)
Rubella IgG (n= 281)
Positive 216 (96.9) 56 (96.6) 1
Negative 7(3.0) 2(34)
VZV 1gG (n=289)
Positive 210(92.1) 55(90.2) 0.606
Negative 18 (7.9) 6(9.8)

Anti-HBs: Hepatitis B surface antibody, Anti-HAV IgG: Hepatitis A immunoglobulin G, IgG: Immunoglobulin, VZV: Varicella zoster virus.

the vaccine. Therefore, health vocational high school students
should be tested for hepatitis B antibody before starting an
internship and vaccinated if their level is <10 mIU/mL.

As part of the extended vaccination program in our
country, hepatitis A vaccination is routinely performed for
children born in or after March 2011 (8). None of the students
in our study were vaccinated against hepatitis A. Therefore,
the rate of hepatitis A seronegativity was quite high (85.3%).
Similarly, a study conducted in Tirkiye revealed the rate of
hepatitis A seronegativity to be 91.6% (16). Considering that
our country is moderate endemic for HAV, and the hepatitis
vaccine is cost-effective in adults in high and moderate HAV
endemic areas for pre-vaccination serological tests, we think
that it would be cost-effective to immunize health vocational
high school students who are not vaccinated against hepatitis
A without considering pre-vaccination serology (5).

Health care professionals have a higher risk of exposure
to measles than in the general population which is a highly
contagious disease that can lead to serious complications and
death (6). According to the CDC, one dose of the MMR vac-
cine is 93% effective against measles, while two doses are 97%
effective (17). Measles Ig G seropositivity rates are between
70%-82.8% in different reports from our country (11,18,19).
In the present study, 76.2% of the students were positive for
measles IgG.

If health workers have insufficient immunity for measles,
they may act as reservoirs in their health care institutions and
infect patients. Contagion by health workers was primarily re-
sponsible for the spread of the 2017-2018 measles outbreak in
Europe. There should be a mandatory immunization policy for

health vocational high school students against vaccine-pre-
ventable diseases that cause significant morbidity and mor-
tality and can be spread by health workers (20). In the present
study, approximately one-quarter of the students were found
to be negative for measles IgG.

When considering rubella, there is no data showing the
higher risk in health workers compared to other professions
(6). One dose of MMR vaccine is approximately 97% effective
in preventing rubella (21). Odemis et al. have reported 94.5%
seropositivity against rubella in their study (22). In another
study conducted on nursing students, there was 98.3% sero-
positivity against rubella (18). Similar to the literature, rubella
IgG was detected in 96.8% of the students in our study.

Mumps infections are rarely associated with health care
(23). The MMR vaccine is very safe and effective. Two dos-
es of MMR vaccine are approximately 88% (range: 32-95%)
effective against mumps, while a single dose is approximate-
ly 78% effective (range: 49-92%) (24). Mumps vaccine is less
immunogenic, and immunity gradually decreases after vacci-
nation (25). In one study, the seroprevalence of mumps was
found to be 92.3% (16). We determined the rate of mumps
IgG positivity to be 88% in the present study. Although not
as contagious as measles; mumps and rubella can still cause
outbreaks and nosocomial transmission (26,27). Therefore, an-
yone working in health care settings should have immunity to
mumps as well as measles and rubella infection documented
by adequate immunization records or laboratory evidence of
immunity (27,28). The MMR vaccine is the most effective way
to protect health care professionals from contracting these in-
fections (29).
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Chickenpox is another highly contagious infectious disease
and health workers, patients, and visitors are among the
sources of nosocomial transmission in hospital environments
(30). An estimated 14-40% of health care providers are
susceptible to VZV. Although 97-99% of those with a positive
history of chickenpox are seropositive, the rate of seropositivity
is variable among those with a negative or uncertain history
of chickenpox (31). Health workers should be screened for
VZV immunity and those who are seronegative should be
vaccinated with two doses of VZV vaccine at least four weeks
apart (6).

In a study among Japanese health students, the sero-
prevalence rate of VZV has been reported as 92-98% (32). In
a study conducted in Tirkiye, the seroprevalence of VZV has
been found to be 88.5% (16). In the present study, 91.7% of
health vocational high school students tested positive for VZV
IgG. The high seroprevalence observed in our study is likely
attributable to natural infection as none of the students were
vaccinated against VZV.

The results of this study once again demonstrate the im-
portance of screening nursing students for vaccine-prevent-
able diseases and vaccinating susceptible individuals before
starting a hospital internship. In addition, it reveals the anti-
body seroprevalence in children aged 15-18 years in Turkiye.

Conclusion

This study examined immunity to important childhood
infectious diseases in high school nursing students and re-
vealed low seroprevalence of antibodies against hepatitis A,
measles, and hepatitis B.

By sharing the results of this study, we want to emphasize
that nursing students should be screened for vaccine-pre-
ventable diseases and those who are susceptible should be
vaccinated before participating in internships. Our study
demonstrates the seroprevalence of antibodies among ado-
lescents in our region.

Among other measures, increasing seroprevalence against
vaccine-preventable diseases is necessary to protect adoles-
cent health workers against occupational diseases. The pres-
ent study provides important evidence of the need to update
the national vaccine program for children in Tirkiye with ad-
ditional vaccinations for adolescents.

Limitations

This study has certain limitations. First, there was the pos-
sibility of selection bias. As the study was carried out in a sin-
gle hospital, generalization of the results to other hospitals or
regions may be limited. The vaccination cards of the students
could not be accessed which caused vaccination information
to be based only on verbal declaration. This is another limi-
tation for this study. In addition, it is not known whether the
students have had the diseases or if there is a breakthrough
infection. The study also did not include a control group.
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