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Evaluation of Hepatitis B, Hepatitis A, Measles, Rubella, 
Mumps and Varicella Antibody Seroprevalences in 

Vocational School of Health Students 

Sağlık Meslek Lisesi Öğrencilerinin Hepatit B, Hepatit A, Kızamık, Kızamıkçık, 
Kabakulak ve Suçiçeği Antikor Seroprevalanslarının Değerlendirilmesi

Amaç: Çalışmada; adolesan olan Sağlık Meslek Lisesi öğrencilerinin 
hepatit B, hepatit A, kızamık, kabakulak, kızamıkçık ve suçiçeği 
virüslerine karşı antikor seroprevalansları araştırılmış olup, ülkemizde 
adolesanlar ve sağlık çalışanlarında aşılanma oranlarının artırılması ile 
ilgili yapılacak olan çalışmalara katkı sağlanması amaçlanmıştır.  
Gereç ve Yöntem: Çalışmada; hastanemiz Aşı Ünitesi'ne yönlendirilen 
hepatit B, hepatit A, kızamık, kabakulak, kızamıkçık ve suçiçeğine karşı 
antikor düzeyleri bakılmış 95 Sağlık Meslek Lisesi öğrencisi yer almıştır.
Bulgular: Öğrencilerin yaş ortalaması 16,4±0,7 yıldır (14-18 yıl) ve 
%63,2'si kız, %36,8'i erkektir. Öğrencilerin hiçbirine hepatit A aşısı 
ve suçiçeği aşısı yapılmamıştır. Öğrencilerin %16,9'unda hepatit B 
yüzey antijenine karşı antikor pozitif, %8,4'ünde hepatit A IgG pozitif, 
%77,9'unda kızamık IgG pozitif, %92,3'ünde kabakulak IgG pozitif, 
%93'ünde kızamıkçık IgG pozitif, %88,5'inde suçiçeği IgG pozitif 
bulunmuştur.  
Sonuç: Çalışmada; hepatit A seronegatifliğinin yüksek olması, 
suçiçeğinin ise doğal enfeksiyon şeklinde yüksek oranda geçirilmesi 
nedeniyle, her 2 enfeksiyonun bu yaş grubunda geçirilmesi 
komplikasyon riskini artıracağından, hepatit A ve suçiçeği için yakalama 
aşılaması yapılması gerekli gözükmektedir. Ülkemizde adolesanlarda 
ve sağlık çalışanlarında benzer çalışmaların yapılması, temas öncesi 
ve temas sonrası stratejilerin belirlenmesi, aşılama öncesi seroloji 
bakılmasının maliyet-etkinliği, tarama ve bağışıklama programlarının 
oluşturulması için önemlidir. 

Anahtar kelimeler: Adolesan, sağlık çalışanları, seroprevalans, 
aşılama

Abstract Öz

  Aysun Kara Uzun1 
¹Sağlık Bilimleri Üniversitesi, Ankara Çocuk Sağlığı ve Hastalıkları Hematoloji Onkoloji Eğitim ve 

Araştırma Hastanesi, Sosyal Pediatri Bölümü, Ankara, Türkiye

Objective: In the present study, we investigated the seroprevalence 
of antibodies against hepatitis B, hepatitis A, measles, mumps, 
rubella and varicella viruses in adolescent students of a Vocational 
School of Health and aimed to contribute to the future studies 
intended to increase the vaccination rates of adolescent and health 
care workers in our country. 
Material and Method: Ninety-five students of the Vocational 
School of Health screened for hepatitis B, hepatitis A, measles, 
mumps, rubella and varicella who were referred to the vaccination 
unit of our hospital were included in this study.
Results: The mean age of the students was 16.4±0.7 years (14-
18 years), 63.2% are girls, 36.8% are boys. None of the students 
received hepatitis A vaccine and varicella vaccine before. Of all the 
students, 16.9% tested positive for hepatitis B surface antibody, 
8.4% tested positive for hepatitis A IgG, 77.9% tested positive for 
measles IgG, 92.3% tested positive for mumps IgG, 93% tested 
positive for rubella IgG and 88.5% tested positive for varicella IgG.
Conclusion: In the present study, it was concluded that catch-up 
vaccination seems necessary for hepatitis A and varicella because 
contracting these two infections in this age group increases the 
complication risk caused by the high seronegativity of hepatitis A 
and the high incidence of natural varicella infection. Conducting 
similar studies for adolescents and healthcare providers in our 
country is important to determine pre-contact and post-contact 
strategies, assess cost-effectiveness of pre-vaccination serology 
and establish screening and immunization programs.
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INTRODUCTION
Immunization is the process whereby a person is made 
immune or resistant to an infectious disease, typically by the 
administration of a vaccine. Vaccines stimulate the body’s own 
immune system to protect the person against subsequent 
infection or disease. Immunization aims to prevent the 
emergence of diseases in the short term and eradicate 
infectious diseases globally in the long term. Childhood 
immunization in our country is well positioned in terms of 
implementation and delivering the goal. Over the years, 
vaccination rates have increased and reached 96%–98%.[1]  

However, waning of the immunity acquired by vaccination in 
childhood over time results in increase in morbidity of vaccine-
preventable diseases in adolescents. Also, adolescents with 
incomplete vaccination are a source of infection for high-risk 
children, adults and the elderly in the community. Maintaining 
the importance given to immunization in infancy and early 
childhood also in the adolescent period plays a critical role in 
controlling and eliminating vaccine-preventable diseases.[1,2] In 
adolescents who seek to gain independence, disease mortality 
and morbidity are high due to risky behaviors; however, the 
fact that most adolescents do not accept the healthcare 
offered for them is a cause of the low rate of immunization 
in adolescents. In addition, healthcare professionals and 
families with insufficient knowledge about the recommended 
vaccines, suspicions about the efficacy and safety of vaccines, 
detailed and complicated vaccination recommendations, 
uncertainty about costs, vaccines not covered by insurance 
and expensive vaccines are challenging factors to set and 
maintain the vaccination goals in adolescents. In developed 
and developing countries, compared with the infancy, 
adolescents belong to an age group that is neglected in terms 
of health assessments. Lack of regulatory-legal obligations and 
a regular registration system are the reasons for insufficient 
data on adolescent vaccinations.[3,4] 

In Turkey, hepatitis B vaccine in 1998, the measles–mumps–
rubella (MMR) vaccine and Haemophilus influenzae type b 
(Hib) vaccine in 2006, the diphtheria, tetanus and acellular 
pertussis-inactivated poliovirus-Hib (DTaP–IPV–Hib) vaccine 
in 2008, DTaP–IPV vaccine instead of tetanus, diphtheria (Td) 
vaccine and Oral Poliovirus vaccine in 2010 for the grade 1 
students at primary schools, 13-valent pneumococcal vaccine 
in 2011, hepatitis A vaccine in 2012, and lastly, varicella vaccine 
in 2013 have been added to the National Immunization 
Schedule.[5] 

Adolescent vaccines recommended worldwide around the 
age of 11–12 include tetanus–adult type diphtheria-adult 
type acellular pertussis (Tdap) vaccine, human papillomavirus 
(HPV) vaccine, meningococcal vaccine and influenza vaccine. 
In Turkey, the National Immunization Schedule incorporates 
only Td for the grade 8 students at primary schools. Human 
papillomavirus and meningococcal vaccine are not included 
in our routine National Immunization Schedule.[6,7] 

Today, several programs have been established to improve 

and increase the safety of employees and patients in health 
facilities. Vaccination of healthcare providers (HCPs) at risk 
is one of the most addressed infection control measures 
among these infection control programs. However, programs 
concerning the recommended and compulsory occupational 
vaccines differ from country to country and even from centre 
to centre.[8] 

The world’s leading healthcare authorities such as Centers for 
Disease Control and Prevention (CDC), Advisory Committee on 
Immunization Practices and American Academy of Pediatrics 
recommend that health care providers should have complete 
immunity against measles, mumps, rubella, varicella and 
pertussis agents, must be administered seasonal influenza 
vaccines and one of the vaccines for immunity against 
diphtheria–pertussis–tetanus should be administered in the 
form of  Tdap vaccine. It is recommended that all healthcare 
providers who may be exposed to blood or body fluids are 
immune to the hepatitis B virus. All new employees should 
receive a prompt review of their immunization status prior 
to starting to care for patients; in addition, all employees 
should have an annual review to ensure that immunizations 
remain up to date. Medical students should be screened and 
immunized before get in contact with patients. Immunization 
is recommended when prior vaccine administration cannot 
be documented, unless the HCP has a contraindication to 
vaccine administration.[9,10] 

In the present study, the antibody seroprevalences against 
hepatitis B, hepatitis A, measles, mumps, rubella and varicella 
viruses were evaluated in the students from Vocational 
School of Health who were admitted to the vaccination unit 
of our hospital between January 01, 2017 and December 31, 
2018, before starting their internship in healthcare facilities. 
Students included in the study group were in the adolescent 
age group as well. The results of the present study are 
intended to contribute to the studies aimed at increasing 
vaccination rates in HCWs as well as to the regulations to be 
made concerning adolescent vaccination in our country.

MATERIAL AND METHOD 
The present study was a retrospective study conducted 
at the University of Health Sciences, Ankara Child Health 
and Diseases Hematology Oncology Training and Research 
Hospital Vaccination Unit. The study included 95 students 
from Vocational School of Health who were referred to the 
vaccination unit in our hospital by their educational institution 
to have their antibody levels screened against hepatitis B, 
hepatitis A, measles, mumps, rubella and varicella viruses 
before starting their internship at the healthcare facilities, to 
have their immune status examined and to get a vaccination 
plan if needed. 

Enzyme-linked immunosorbent assay (ELISA) method was 
used to detect hepatitis B surface antigen, antibody against 
hepatitis B surface antigen (anti-HBs) for hepatitis B virus 
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(Radim SpA, Italy). Microplate based ELISA was used for the 
determination of Hepatitis A virus-specific IgG type antibody 
(Etimax-3000, Diasorin, Italy). Measles, mumps, rubella and 
varicella virus-specific IgG type antibodies were also examined 
by  ELISA method (Vircell Microbiologist, Spain) according to 
the manufacturer’s instructions.    

Information about the age, gender, presence of a chronic 
disease, the vaccination information, and history about 
infection in the students was retrieved from their files. 
Infection history of students is clinical diagnosis. None of the 
students had chronic diseases.

Childhood vaccines in the National Immunization Schedule 
compatible with the birth years of all students were complete. 
All the students received one dose of measles vaccine; 97.9% 
(93/95) of them received two doses of measles vaccine with 
the first dose at the age of 1 years and the second dose 
administration, given as MMR, in grade 1 of primary school.
[5] None of the students had received hepatitis A vaccine 
and varicella vaccine before. Vaccines of students who had 
seronegativity were planned.

Statistical analyses
Data analysis was performed using IBM SPSS Statistics 23.0 
package program. Descriptive statistics were performed. 
Mean and standard deviation, upper and lower values 
(minimum–maximum) were calculated for the quantitative 
data. Chi-squared test was used to assess categorical data. 
P<0.05 value was considered the reliability coefficient.

Ethical approval was obtained for this study numbered 2019-
003 from the University of Health Sciences, Ankara Child 
Health and Diseases, Hematology Oncology Training and 
Research Hospital.

RESULTS
The mean age of the students was 16.4 ± 0.7 years (14-18 years), 
63.2% are girls (60/95), 36.8% are boys (35/95). Although the 
mean age of girls is higher than boys, the difference is not 
statistically significant. All students have social security. All 
students were born and live in Ankara. Serology of students 
against infection agents is shown in Table 1. It was noticed 
in Table 1 that the serological examination was performed 
mostly for hepatitis B.

Table 2 shows the distribution of the serology of the students 
create against infection agents by gender, and the differences 
are not statistically significant (p>0.05).
The relationship between students' infection histories and 
serologies is shown in Table 3. An infection history was found 
to be significant only for varicella.

DISCUSSION 
In the current study, we searched the seroprevalence of 
antibodies against hepatitis B, hepatitis A, measles, mumps, 
rubella and varicella viruses in the adolescent students 
from Vocational School of Health who were admitted to the 
vaccination unit in our hospital.
Serologic screening for immunity is generally not considered 
cost-effective. Yet, study results on this topic differ. In a study 
conducted among 1255 health care workers (HCWs) in 

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

Microorganism IgG positive
n (%)

IgG negative
n (%)

Total                                     
n (%)           

Hepatitis B 16 (16.9) 79 (83.1) 95 (100.0)
Hepatitis A 7 (8.4) 76 (91.6) 83 (100.0)
Measles 60 (77.9) 17 (22.1) 77 (100.0)
Rubella 67 (93.0) 5 (7.0) 72  (100.0)
Mumps 72 (92.3) 6 (7.7) 78 (100.0)
Varicella 69 (88.5) 9 (11.5) 78 (100.0)

Table 2. Distribution of students' hepatitis B, hepatitis A, measles, mumps, 
rubella and varicella IgG serology by gender.*

Girls
n (%)

Boys
n (%)            

Number of students 
undergoing serology

Hepatitis B 95
seropositive 11 (18.3) 5 (14.3)
seronegative 49 ( 81.7) 30 (85.7)

Hepatitis A 83   
seropositive 4 (7.7) 3 (9.7)
seronegative 48 (92.3) 28 (90.3)

Measles 77
seropositive 39 (78.0) 21 (77.8)
seronegative 11 (22.0) 6 (22.2)

Rubella 72
seropositive 42 (93.3) 25 (92.6)
Seronegative 3 (6.7) 2 (7.4)
Mumps 78

Seropositive 48 (92.3) 24 (92.3)
Seronegative 4 (7.7) 2 (7.7)

Varicella 78
Seropositive 46 (88.5) 23 (88.5)
Seronegative 6 (11.5) 3 (11.5)

*p>0.05

Table 3. The relationship between students' history of infection and 
hepatitis B, hepatitis A, measles, mumps, rubella and varicella IgG serology.

The infection history IgG positive
n (%)

IgG negative
n (%)                 P value

Hepatitis A
yes 1 (14.3) 0 (0.0)

0.084
no 6 (85.7) 76 (100.0)

Measles
yes 2 (3.3) 0 (0.0)

1.000                 
no 58 (96.7) 17 (100.0)

Rubella
yes 8 (11.9) 1 (20.0)

0.498
no 59 (88.1) 4 (80.0)

Mumps
yes 5 (6.9) 0 (0.0)

1.000
no 67 (93.1) 6 (100.0)

Varicella
yes 46 (66.7) 0 (0.0)

*0.000
no 23 (33.3) 9 (100.0)

*P<0.05
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Turkey, 94%, 90%, 97% and 98% were found to be immune 
to measles, mumps, rubella and varicella, respectively. The 
positive predictive value of histories of measles, mumps, 
rubella and varicella were found to be 96%, 93%, 100% and 
98%, respectively. The negative predictive values of histories 
of measles, mumps, rubella and varicella were found to be 
13%, 17%, 5% and 2%, respectively. It was reported that 
the cost of vaccination without screening was significantly 
more expensive for varicella, although vaccination without 
screening was inexpensive for MMR. However, it was also 
reported that some HCWs (2-7%) would be unprotected 
against these contagious illnesses because of the unreliability 
of their measles, mumps, rubella, and varicella history if pre-
screening is not conducted, thereby concluding that the 
screening of HCWs before vaccination therefore continues to 
be advisable.[9-11] In another study conducted with 320 nursing 
students in Turkey; seroprevalence of students in hepatitis 
A, hepatitis B, measles, mumps, rubella and varicella 17%, 
93%, 82.2%, 93.7%, 98.6% and 93% were found respectively. 
While all of these students were vaccinated against hepatitis 
B, measles, rubella and mumps, only 4.4% had hepatitis A 
vaccine.[12] 

All students were tested serologically for hepatitis B virus, 
whereas rates of serology testing for other agents were 
lower. This shows the necessity of increasing the awareness 
of the units that provide healthcare service to these two 
vulnerable groups (Vocational School of Health Students and 
adolescents) about vaccination through periodic screening. 
In a French study, the vaccination coverage for obligatory 
vaccinations among HCPs was found to be 91.7% for hepatitis 
B, 95.5% for the booster dose of diphtheria–tetanus–polio 
(DTP) and 94.9% for BCG. For non-compulsory vaccinations, 
coverage was found to be 11.4% for the 10-year booster 
of the DTP containing vaccine, 49.7% for at least one dose 
of measles, 29.9% for varicella and 25.6% for influenza.[13] 

Although there is no hesitancy about hepatitis B vaccine being 
the most efficient way to prevent HBV infection, there are a 
few questions as to the duration of protection, the necessity 
of a booster dose and timing, and whether protection will 
continue if the anti-HBs titer fall below <10 mIU/mL.[14-16] In 
our study, all the students received the first three-dose series 
of hepatitis B vaccine. While more than 15 years have passed 
since vaccination in 98.9% of these students, this period was 
between 10 and15 years in 1.1%, and 83.1% of the students 
had a negative hepatitis B serology. However, the high level 
of anti-HBs negativity can be related to the time passed over 
the vaccine. However, none of these students had positive 
serology for hepatitis B infection. It has been shown that 
vaccine induces active production of anti-HBs antibody 
accompanied by HBsAg specific immunological memory that 
provide continuous protection in the absence of antibody.
[15,16] Several factors have been associated with nonresponse to 
hepatitis B vaccine. These factors include vaccine factors (e.g., 
dose, schedule, injection site) and host factors. Male gender, 
obesity, smoking, and chronic illness have been independently 

associated with unresponsiveness to hepatitis B vaccine.[17] In 
a study of 159 HCWs who were vaccinated between the ages 
of 18 and 60 years, approximately 75 percent of them had 
protective anti-HBs levels 10 to 31 years after they received 
their initial vaccine series.[18] Anti-HBs positivity at protective 
levels was 98% in a Poland-based study and 62.7% in a study 
conducted in Turkey.[19,20] 

The primary strategy for preventing hepatitis A infection 
in HCWs is strict infection control practices. Nosocomial 
outbreaks are rare when proper infection control practices 
are followed.[21] Turkey has intermediate endemic for hepatitis 
A virus (HAV) virus infection. The seroprevalence of HAV 
infection in Turkey shows significant differences according 
to geographical regions, age and socioeconomic status. In a 
study including 10 centres from Turkey, hepatitis A antibody 
positivity was found to be 91.1% in 2107 individuals. In 
this study, it has been concluded that hepatitis A antibody 
seronegativity was high in individuals under the age of 20 
years, which is followed by the group of individuals in the age 
group of 21–30 years, and that the contact with HAV is shifting 
to older ages in our country that has intermediate endemicity.
[22] In our study, none of the students were administered 
hepatitis A vaccine. Thus, the seronegativity of hepatitis A was 
quite high (91.6%). As contracting the disease at this age leads 
to an elevated risk for the course of disease, implementation 
of a catch-up vaccination program covering this vulnerable 
group in Turkey is required.[23] 

The risk of acquiring measles in hospital personnel is estimated 
to be thirteen times greater than for the general population.
[24] All health care providers (medical with and without patient 
care responsibilities, non-medical, paid, volunteer, full-time, 
part-time, student) should have a formal assessment of 
immunity to measles and mumps regardless of year of birth 
and those who are susceptible should be immunized. The 
same recommendation is made for all female health care 
providers with respect to rubella immunity and immunization.
[25]  As recommended by the CDC, HCWs without evidence 
of immunity should be provided with 2 doses of MMR for 
measles and mumps protection, one dose of MMR for rubella 
protection.[9] In the present study, although 98% of the 
students were given two doses of measles vaccine at 1 year 
of age and in grade 1 of primary school, it was observed that 
seropositivity decreased the fastest in measles (78%) among 
the three agents. However, studies have shown that the 
level of antibodies decreases slowly over the years following 
the administration of the measles vaccine, not leading to 
measles sensitivity.[26] Various studies conducted in Turkey also 
revealed that the seroprevalences of these agents increased 
with aging—similar to other countries—during the time when 
MMR vaccines were not included in the vaccination program.
[27,29]  We expect that the high rate of rubella and mumps 
seroprevalence (93%, 92.3%, respectively) is due to the MMR 
vaccination administration that was performed in 98% of the 
1st graders in primary school. This clearly demonstrates the 
benefit of incorporating the MMR vaccine into the National 
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Immunization Schedule. However, the outcome may also be 
related to the fact that the students had the infection naturally 
and sub-clinically or did not remember that they contracted 
the disease.
Rubella is a mild virus infection that occurs with fever and 
exanthema. Congenital rubella infection usually develops 
in the first trimester of pregnancy arising from the infection 
of the mother who does not have enough immunity against 
this virus, and leads to malformations of the fetus. Therefore, 
women in childbearing age are asked to be seropositive 
against rubella. In a study involving 530 non-vaccinated 
individuals between the ages of 1 and 29 from Turkey, rubella 
IgG seronegativity was found to be 23.3%. The proportions 
of susceptible individuals were reported to be 61.7%, 29.5%, 
12.4%, 10.3% and 8.4% in the age groups of 1–4, 5–9, 10–14, 
15–19 and 20–29 years, respectively. It has been noted that 
the history is not sufficient in evaluating rubella infection and 
that the disease can be manifested with nonspecific findings. 
In our study, it was also observed that the history was not very 
distinctive in seropositive and seronegative cases for rubella.
[29,30] 

Varicella infection is a highly contagious disease characterized 
by a common vesicular rash. The disease usually progresses 
mildly. However, serious complications such as secondary 
skin infection, otitis media, pneumonia and encephalitis can 
be seen. Complications were seen to have emerged in adults 
rather than in children.[31] The CDC recommends the varicella 
vaccine for health care providers, because of the risk of serious 
complications of natural disease in adults, the risk of further 
transmission in health care facilities, and immunization is 
cost-effective. HCWs with a laboratory or health care provider 
confirmation of prior disease or written documentation of 
two varicella vaccine doses can be considered immune, 
but all others should have serologic testing. HCWs who 
are seronegative should be immunized with two doses 
of the varicella vaccine administered at least four weeks 
apart.  Approximately 14%–40% of HCWs are estimated to 
be susceptible to varicella.[32,33] Despite the fact that all the 
students included in the present study were unvaccinated, 
the high rate of seropositivity (88.5%) that was observed 
was associated with natural infection. In the current study, 
it was observed that negative and positive history related to 
varicella infection was significantly correlated with serology.
[11] In another study, seropositivity was found in 48% of the 
adolescents who did not have a history of varicella infection or 
were not known to have the infection.[34] As varicella infection 
may result in more serious complications in older ages, we 
suggest that a catch-up vaccination program involving this 
vulnerable adolescent group, which had missed the varicella 
vaccine introduced in the National Immunization Schedule in 
2013, is necessary.[5] 

In conclusion, it is evident that the introduction of the hepatitis 
A vaccine in 2012 and the varicella vaccine in 2013 into the 
our National Immunization Schedule will have significant 
benefits in time for the protection of both adolescents and 

individuals who will take part in healthcare services. Until this 
period is completed and considering that there are vaccines 
not included in the National Immunization Schedule for this 
group, the institutions, organizations and HCPs  providing 
services for both groups should be aware of the necessity 
of vaccination, and admit the presence of additional and 
new vaccines complementary to childhood vaccination 
and the need to be committed to implementation. As our 
results show, because the hepatitis A seronegativity is high 
and varicella is acquired at high rate as a natural infection,  
getting these infections in this age group increases the risk of 
complications. Although our study is not a cost-effectiveness 
study, we conclude that it is necessary to perform catch-up 
vaccination for this age group for both infection agents. We 
also recommend that before the vaccination, serology testing 
should be conducted for varicella and that serology testing 
is not required for hepatitis A. In addition, conducting similar 
studies in adolescents and HCPs in Turkey will help establish 
pre-contact and post-contact strategies, assess the cost-
effectiveness of pre-vaccination serology and create screening 
and immunization programs.

ETHICAL DECLARATIONS
Ethics Comittee Approval: Ethical approval 
was obtained for this study numbered 2019- 
003 from the University of Health Sciences, Ankara Child  
Health and Diseases, Hematology Oncology Training and  
Research Hospital.
Informed Consent: Because the study was designed 
retrospectively, no written informed consent form was 
obtained from patients.  .  
Status of Peer-review: Externally peer-reviewed. 
Conflict of Interest Statement: The authors have no conflicts 
of interest to declare. 
Financial Disclosure: The authors declared that this study 
has received no financial support. 
Author Contributions: All of the authors declare that they 
have all participated in the design, execution, and analysis of 
the paper, and that they have approved the final version. 
Note: I sent my manuscript to “Enago, Crimson Interactive 
Inc. Editing and Proofreading Services”, and spelling and 
grammatical mistakes in the manuscript were corrected by 
this service. I added their certificate that given me by them 
about my manuscript.

REFERENCES
1. Republic of Turkey Ministry of Health, Health Statistics Yearbook 2016. 

Editors: Başara BB, Soytutan Cağlar I, Ozdemir TA, Güler C, Authors: Köse 
MR, Başara BB, Soytutan Cağlar I, et al., Republic of Turkey Ministry of Health 
General directorate of Health Research:SB-SAGEM-2017/5,Ankara2017.
Available from: https://dosyasb.saglik.gov.tr/Eklenti/13160,sy2016enpdf.
pdf?0. Accessed February 5, 2020 



206 Journal of Contemporary Medicine 

2. Centers for Disease Control and Prevention. National and state vaccination 
coverage among adolescents aged 13-17 years United States, 2012. 
MMWR Morb Mortal Wkly Rep 2013;62(34):685-93. 

3. Bernstein HH, Joseph A. Bocchini JA. The need to optimize adolescen 
immunization. Pediatrics 2017;139(3):1-17.

4. Devrim İ, Ceyhan M. Adolesan dönemde aşılama. Turkiye Klinikleri J 
Pediatr Sci 2006;2(7):86-8. 

5. Baysal SU, Şahin F, Kondolot M, et al. Türkiye Milli Pediatri Derneği ve 
Yandal Dernekleri İşbirliği ile Çocuk Sağlığı ve Hastalıklarında Tanı ve 
Tedavi kılavuzları (2), Türkiye Milli Pediatri Derneği Sosyal Pediatri Derneği 
Ortak Kılavuzu; November, 2014. Available from:  https://millipediatri.org.
tr/Custom/Upload/files/kilavuzlar/kilavuz-2.pdf. Accessed February 6, 
2020 

6. Centers for Disease Control and Prevention, Recommended imunization 
schedule for children and adolescents aged 18 years or younger, United 
States, 2020. Available from: https://www.cdc.gov/vaccines/schedules/
hcp/imz/child-adolescent.html. Accessed February 6, 2020 

7. Sağlık Bakanlığı Temel Sağlık Hizmetleri Genel Müdürlüğü, 
Genişletilmiş Bağışıklama Programı Genelgesi, 25.02.2008 6111, 
Genelge 2008/14. Available from:  https://dosyasb.saglik.gov.tr/
Eklenti/1117,gbpgenelge2008pdf.pdf?0. Accessed February 15, 2020 

8. Maltezou HC, Wicker S, Borg M, et al. Vaccination policies for health-care 
workers in acute health-care facilities in Europe. Vaccine 2011;29(51):9557-
62.

9. Advisory Committee on Immunization Practices, Centers for Disease 
Control and Prevention (CDC). Immunization of health-care personnel: 
recommendations of the Advisory Committee on Immunization Practices 
(ACIP). MMWR Recomm Rep 2011;60(RR-7):1. 

10. American Academy of Pediatrics. Health care personnel. In: Red Book: 
2009 Report of the Committee on Infectious Diseases, 28th Edition, 
Pickering LK (Ed), American Academy of Pediatrics, Elk Grove Village, IL 
2009. p.94.  

11. Alp E, Cevahir F, Gokahmetoglu S, Demiraslan H, Doganay M. 
Prevaccination screening of health-care workers for immunity to measles, 
rubella, mumps, and varicella in a developing country: what do we save? 
J Infect Public Health 2012;5(2):127-32.

12. Saç R, Taşar MA, Yalaki Z, et al. Hepatitis A, hepatitis B, measles, mumps, 
rubella and varicella seroprevalence in Turkish adolescent nursing 
students. Nobel Med 2019;15(1):33-40.

13. Guthmann JP, Fonteneau L, Ciotti C, et al. Vaccination coverage of health 
care personnel working in health care facilities in France: results of a 
national survey, 2009. Vaccine 2012;30(31):4648-54. 

14. Behre U, Bleckmann G, Crasta PD, Leyssen M, Messier M, Jacquet JM. Long-
term anti-HBs antibody persistence and immune memory in children and 
adolescents who received routine childhood hepatitis B vaccination. 
Hum Vaccin Immunother 2012;8(6):813-8.

15. Fitz Simons D, François G, Hall A, McMahon B, Meheus A, Zanetti A. 
Long-term efficacy of hepatitis B vaccine, booster policy, and impact of 
hepatitis B virus mutants. Vaccine 2005;23(32):4158-66.

16. West DJ, Calandra GB. Vaccine induced immunologic memory for hepatitis 
B surface antigen: Implications for policy on booster vaccination. Vaccine 
1996;1411():1019-27.

17. Epidemiology and Prevention of Vaccine-Preventable Diseases. Hepatitis 
B.

18. Available from: http://www.cdc.gov/vaccines/pubs/pinkbook/hepb.
html. Accessed February 6, 2020

19. Gara N, Abdalla A, Rivera E, et al. Durability of antibody response against 
hepatitis B virus in healthcare workers vaccinated as adults. Clin Infect Dis 
2015;60(4):505.

20. İnci M, Aksebzeci AT, Yağmur G, Kartal B, Emiroğlu M, Erdem Y. Hastane 
çalışanlarında HBV, HCV ve HIV seropozitifliğinin araştırılması. Türk Hijyen 
ve Deneysel Biyoloji Dergisi 2009;66(2):59-66.

21. Slusarczyk J, Małkowski P, Bobilewicz D, Juszczyk G. Crosssectional, 
anonymous screening for asymptomatic HCV infection, immunity to HBV, 
and occult HBV infection among health care workers in Warsaw, Poland. 
Przegl Epidemiol 2012;66(3):445-51.

22. Papaevangelou GJ, Roumeliotou Karayannis AJ, Contoyannis PC. The risk 
of nosocomial hepatitis A and B virus infections from patients under care 
without isolation precaution. J Med Virol 1981;7(2):143-8.

23. Tosun S, Yıldız O, Tekinkoruk S, et al. Kronik HBV ve HCV Olgularının HAV 
ile Karşılaşma Durumlarını Yeterince Değerlendiriyor muyuz? XI. Ulusal 
Viral Hepatit Kongre Kitabı. Antalya; 12-15 April, 2012;80-1. 

24. Lemon SM, Ott JJ, Van Damme P, Shouval D. Type A viral hepatitis: 
A summary and update on the molecular virology, epidemiology, 
pathogenesis and prevention. J Hepatol 2017;68(1):167-84.

25. Williams WW, Preblud SR, Reichelderfer PS, Hadler SC. Vaccines of 
importance in the hospital setting. Problems and developments. Infect 
Dis Clin North Am 1989;3(4):701.

26. Bolyard EA, Tablan OC, Williams WW, et al. Guideline for infection control 
in healthcare personnel, 1998. Hospital Infection Control Practices 
Advisory Committee. Infect Control Hosp Epidemiol 1998;19(6):407.

27. Gustafson TL, Lieens AW, Brunell PA, et al. Measles outb¬reak in a fully 
immunized secondary-school population. N Engl J Med 1987;316(13):771-
4. 

28. Kanbur NO, Derman O, Kutluk T. Age-specific mumps seroprevalence of 
an unvaccinated population of adolescents in Ankara, Turkey. Jpn J Infect 
Dis 2003;56(5-6):213-5.

29. Egemen A, Aksit S, Ozacar T, et al. Measles seroprevalence in Izmir with 
special emphasis on measles  vaccination policy for Turkey. Pediatr Int 
2001;43(4):379-84.

30. Akşit S, Egemen A, Özacar T, et al. Rubella seroprevalence in an 
unvaccinated population in İzmir: recommendations for rubella 
vaccination in Turkey. Pediatr Infect Dis J 1999;18(7):577-80. 

31. Gershon AA. Rubella virus (German measles). In: Mandell GL, Benett JE, 
Dolin R, eds. Principles and Practice of Infectious Diseases, 4th ed. New 
York: Churchill Livingstone; 1995. p. 1459-65. 

32. Danovaro-Holliday MC,Gordon EJ, Jumaan AO, et al. High rate of varicella 
complications among Mexican-born adults in Alabama. Clin Infect Dis 
2004;39(11):1633-9. 

33. Immunization of health-care workers: recommendations of the Advisory 
Committee on Immunization Practices (ACIP) and the Hospital Infection 
Control Practices Advisory Committee (HICPAC). MMWR Recomm Rep 
1997;46(RR-18):1.

34. Nettleman MD, Schmid M. Controlling varicella in the healthcare setting: 
the cost effectiveness of using varicella vaccine in healthcare workers. 
Infect Control Hosp Epidemiol 1997;18(7):504-8.

35. Ronan K, Wallace MR. The utility of serologic testing for varicella in an 
adolescent population. Vaccine 2001;19(32):4700-2.


