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ABSTRACT
Objective: Medical school students, like health-care workers, are in the risk group in terms of infections that can be transmit-
ted through blood, body fluids, and droplets. Therefore, they should be screened for vaccine-preventable diseases and vaccinated 
against the infections to which they are susceptible. In this study, it was aimed to examine the immune status of final-year medical 
school students who have had hepatitis A, hepatitis B, hepatitis C, human immunodeficiency virus (HIV), measles, rubella, mumps, 
and varicella serology checked.

Methods: The viral serology results of final-year medical school students between December 1, 2019, and December 1, 2022, were 
retrospectively analyzed.

Results: The data of a total of 76 students with a mean age of 25 years were analyzed, and 51.3% (39) of the students were female. 
The rate of students having their viral serology checked was 82.9% (63). No hepatitis B, HIV, or hepatitis C infection was detected in 
any of the students. The immunity rates of the students against hepatitis B, hepatitis A, measles, mumps, rubella, and varicella were 
87.3%, 20.8%, 61.5%, 75.8%, 89.3%, and 95.3%, respectively.

Conclusion: Immunity rates of medical school students against hepatitis A, measles, and mumps are low, and the viral serology of 
the students should be checked and they have to be vaccinated against infections that they are susceptible to before going into 
clinical practice.

Keywords: medical school students, seroprevalence, vaccination, vaccine preventable infections

INTRODUCTION

Health-care workers are in the risk group for diseases 
such as hepatitis A, hepatitis B, hepatitis C, human immu-
nodeficiency virus (HIV), measles, rubella, mumps, and 
chickenpox that can be transmitted through blood, body 
fluids, and droplets.1 It is recommended that health-care 
workers be vaccinated for vaccine-preventable diseases.2 
Medical school students are also considered health-care 
workers when they start clinical practice. In this context, 
it is recommended that medical school students be vac-
cinated when necessary by checking their viral serology.1-4

In this study, it was aimed at examining the immune sta-
tus of final-year medical school students who have had 
hepatitis A, hepatitis B, hepatitis C, HIV, measles, rubella, 
mumps, and varicella serology checked.

METHODS

This study was planned as a retrospective, cross-sectional 
study and was conducted with the approval of the local 
ethics committee (Erzincan Binali Yıldırım University, 
Clinical Research Ethics Committee, Date: December 22, 
2022/Decision No: 2022-08/7).
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The medical school students are told the importance 
of having their viral serology checked during the infec-
tious diseases and clinical microbiology courses that they 
take in the third class and during the infectious diseases 
and clinical microbiology clinical practice that they take 
in the fifth class, and the students are directed to the 
infectious diseases and clinical microbiology outpatient 
clinic. Medical school students who apply to the outpa-
tient clinic are routinely tested for hepatitis B surface 
antigen, hepatitis B surface antibody, hepatitis C anti-
body, anti-HIV, anti-hepatitis B core immunoglobulin G 
(IgG), anti-hepatitis A IgG (anti-HAV IgG), measles IgG, 
rubella IgG, mumps IgG, and chickenpox IgG. If it is nec-
essary, they are referred to the relevant family physician  
for vaccination.

In this context, the viral serology results of the final-
year medical school students of Erzincan Binali Yıldırım 
University who applied between December 1, 2019, and 
December 1, 2022, were examined.

Demographic characteristics of the students, informa-
tion about whether they had been vaccinated before, and 
laboratory data were obtained from personal anamnesis 
forms and patient registration files.

The serological markers were detected by enzyme-linked 
immunosorbent assay using Architect kits on an Architect 
Plus i2000 SR (Architect Systems and Abbot Diagnostics 
Division, USA).

Statistical Analysis
The Number Cruncher Statistical Systems 2007 
(Kaysville, Utah, USA) program was used for statistical 
analysis. Descriptive statistical methods (mean, median, 
frequency, ratio, minimum, and maximum) were used 
while evaluating the study data.

RESULTS

The study was conducted with a total of 76 final-year 
medical school students, and 51.3% (39) of the students 
were female. The age of the students varies between 
24 and 28 years, with an average of 25.07 years. About 

82.9% (63) of the students applied to the outpatient 
clinic to have their viral serology checked (Table 1).

When the data of the students whose serology results 
could be reached were examined, hepatitis B, hepatitis 
C, and HIV infection were not detected in any of them. 
Immunity rates against hepatitis B were determined to 
be 87.3%. Measles, mumps, rubella, chickenpox, and anti-
HAV IgG could not be tested on all students who applied 
for examination due to the exhaustion of test kits in 
the laboratory from time to time. When the data of the 
students were examined, the rates of measles, mumps, 
rubella, and chickenpox IgG positivity were 61.5%, 75.8%, 
89.3%, and 95.3%, respectively. Immunity levels against 
hepatitis A were found to be 20.8% (Table 2).

DISCUSSION

Medical school students are in the risk group in terms of 
infections that can be transmitted through blood, body 
fluids, and droplets since they start clinical practice in the 
hospital.1-4 For this reason, it is important to know their 
serological status against vaccine-preventable infections 
and to be vaccinated for infections to which they are sus-
ceptible to.5,6

In our study, the rate of students getting tested for viral 
serology was 82.9%. When similar studies in the literature 
were examined, no rate of testing was found. Since the 
study design was planned to examine the serological sta-
tus of the students participating in the survey, only the 
results of the tested students were shared.3,6,7 In this con-
text, it is important to support medical school students to 
have their viral serology checked before they start their 
profession and to direct them to the relevant outpatient 
clinics in their institutions from the first year they start 
the faculty.

In our study, hepatitis B, hepatitis C, and HIV infections 
were not detected in any of the students. Immunity rates 
against hepatitis B were 87.3%. The hepatitis B vaccine 
was introduced in our country in 1998 by including it in 

MAIN POINTS

•	 Medical school students are in the risk group in terms of 
infections that can be transmitted through blood, body 
fluids, and droplets.

•	 Medical school students are required to have their viral 
serology checked before they do their internship at the 
hospital.

•	 It is important to ensure that they are vaccinated accord-
ing to the results of viral serology.

Table 1.  Demographic Characteristics and Status of 
Checking Viral Serology

Age average (minimum–maximum) 25.07  
(24-28) years

Gender n (%)

  Female 39 (51.3)

  Male 37 (48.7)

Status of testing n (%)

  Yes 63 (82.9)

  No 13 (17.1)
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the routine childhood vaccination schedule. It is accepted 
that those born after 1991 were vaccinated theoretically, 
with catch-up vaccinations between 2005 and 2009.8 
When the studies in the literature were analyzed, the 
immunity rates against hepatitis B in studies including 
those born after 1991 varied between 92.2% and 93.7%, 
and the finding in our study supports the literature.5,6,9-11 
This finding is also evidence that the vaccination rates in 
our country are high, and it is an indication that the World 
Health Organization has fulfilled an important step in 
achieving the viral hepatitis elimination 2030 targets.12

Immunity rates against hepatitis A, another vaccine-pre-
ventable hepatotropic virus in our study, were found to be 
low at 20.8%. This finding is similar to the rates in stud-
ies conducted in recent years with medical, dentistry, and 
nursing school students in our country.5,6,9,11 It is impor-
tant to ensure that people who are in the risk group for 
hepatitis A infection and who are susceptible, like medi-
cal school students and other health-care professionals, 
are vaccinated.8,13 Hepatitis A vaccine was added to the 
routine childhood immunization schedule in 2012, and 
since this age group is not yet included in working life, the 
immunity status of health-care workers against hepatitis 
A should be determined and those who are susceptible 
should be vaccinated.8

The immunity rates of the students in our study against 
measles, mumps, rubella, and varicella were 61.5%, 
75.8%, 96.3%, and 95.3%, respectively. In the study 
of Karadeniz and Alaşehir,5 this rate was 57.1%, 74%, 
89.3%, and 93.7%, respectively; in the study of Saç et al,11 
it was found to be 82.2%, 98.7%, 98.6%, and 93%. In the 
study conducted by Alay et al, a nationwide multicenter 
study, the immunity rates of health-care workers against 
measles, mumps, rubella, and varicella were found to be 

77.6%, 81.6%, 81.5%, and 83.6%, respectively.14 In the 
study conducted by Yekenkurul with health-care work-
ers, immunity rates against measles, mumps, rubella, and 
chickenpox were determined with at 89%, 79%, 93%, 
and 96%, respectively.15 The rubella and varicella immu-
nity rates in our study support the literature, and it was 
determined that the measles and mumps immunity rates 
were lower compared to the literature. This situation can 
be explained by incomplete vaccination. Of course, it may 
also be related to the small number of our sample.

Measles outbreaks are seen from time to time in our coun-
try and around the world, and it is absolutely necessary to 
ensure that health-care workers are vaccinated.16,17 Since 
measles vaccine is routinely administered in the form 
of measles–mumps–rubella vaccine,18 it is possible that 
health-care workers can be vaccinated only by checking 
measles serology.

It has been shown that screening for viral serology before 
vaccination is cost-effective in current studies.19-21 
Although cost-effectiveness analysis was not performed 
in our study, it is clear that it is important to examine viral 
serology before vaccination in light of current studies.

The limitation of our study is that it cannot be general-
ized for the whole country due to the small number of 
students.

In conclusion, medical school students should be directed 
to have their viral serology checked before they go into 
clinical practice, and they should be vaccinated against 
the infections to which they are susceptible.

Data Availability Statement: Data will be shared upon request.

Ethics Committee Approval: Ethics committee approval was 
received for this study from the ethics committee of Erzincan 
Binali Yıldırım University (Date: December 22, 2022, Decision 
No: 2022-08/7).

Informed Consent: Informed consent was not obtained as it 
was a retrospective study. Permission was obtained from the 
hospital management where patient data were obtained.

Peer-review: Externally peer-reviewed.

Declaration of Interests: The author declare that they have no 
competing interest.

Funding: The author declared that this study has received no 
financial support.

REFERENCES

1.	 Dybsand  LL, Hall  KJ, Carson  PJ. Immunization attitudes, 
opinions, and knowledge of healthcare professional stu-
dents at two Midwestern universities in the United States. 
BMC Med Educ. 2019;19(1):242. [CrossRef]

Table 2.  Serology Results of Students

Positive n (%) Negative n (%)

HBsAg 0 63 (100)

Anti-HCV 0 63 (100)

Anti-HIV 0 63 (100)

Anti-HBs 55 (87.3) 8 (12.7)

Anti-HAV IgG 11 (20.8) 42 (79.2)

Measles IgG 24 (61.5) 15 (38.5)

Mumps IgG 25 (75.8) 8 (24.2)

Rubella IgG 25 (89.3) 3 (10.7)

Varicella IgG 41 (95.3) 2 (4.7)
Anti-HAV IgG, hepatitis A immunoglobulin G antibody; Anti-HBs, 
hepatitis B surface antibody; Anti-HCV, hepatitis C antibody; HBsAg, 
hepatitis B surface antigen; Anti-HIV, human immunodeficiency virus 
antibody; IgG, immunoglobulin G.

https://doi.org/10.1186/s12909-019-1678-8


Arch Basic Clin Res 2023; 5(3): 409-412412  Binay. Viral Serology Results of Medical School Students

2.	 Vaccine information for adults. Available at: https​://ww​
w.cdc​.gov/​vacci​nes/a​dults​/rec-​vac/i​ndex.​html#​other​. 
(Accessed June 15, 2023).

3.	 Cabadak  H, Arman  D, Dizbay  M. The investigation of 
seroprevalence of vaccine-preventable diseases in medical 
students. Flora. 2008;13(3):136-141.

4.	 Tetik  BK. Evaluation of the results of complete blood 
count, Vitamin D, Vitamin B12, Hepatitis A and Hepatitis B 
screening in medical school students. Klin Tıp Aile Hekimliği. 
2018;10(3):1-4.

5.	 Karadeniz  A, Akduman Alaşehir  EA. Seroepidemiology of 
hepatitis viruses, measles, mumps, rubella and varicella 
among healthcare workers and students: should we  
screen before vaccination? J Infect Public Health. 2020; 
13(4):480-484. [CrossRef]

6.	 Acikgoz A, Cimrin D, Kizildag S, Esen N, Balci P, Sayiner AA. 
Hepatitis A, B and C seropositivity among first-year health-
care students in western Turkey: a seroprevalence study. 
BMC Infect Dis. 2020;20:1-8.

7.	 Demsiss W, Seid A, Fiseha T. Hepatitis B and C: seropreva-
lence, knowledge, practice and associated factors among 
medicine and health science students in Northeast Ethio-
pia. PLoS One. 2018;13(5):e0196539. [CrossRef]

8.	 Türkiye Viral Hepatit Önleme ve Kontrol Programı. Available 
at:  https​://km​s.kay​sis.g​ov.tr​/(X(1​)S(t2​fx3bj​fkw40​34ljz​
k5bor​jk))/​Home/​Goste​r/144​104?A​spxAu​toDet​ectCo​okieS​
uppor​t=1; 2018-2023. (Accessed June 15, 2023).

9.	 Kutlu  R, Terlemez  A, Karademirci  MM. Evaluation of  
seroprevalence of Hepatitis B and Hepatitis A in Dentistry 
Faculty. Konuralp Med J. 2018;10(1):41-47.

10.	 Sönmez  M, Akben  M. Status of immunization and sero-
prevalance Hepatitis B, Hepatitis C in nursing students. 
Sağlık Hizmetleri Eğitimi Derg. 2020;4(1):19-23.

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

12.	 Global HIV, hepatitis and STIs Prorammes. Available at: 
https​://ww​w.who​.int/​teams​/glob​al-hi​v-hep​atiti​s-and​-stis​

progr​ammes​/stra​tegie​s/glo​balhe​alth-​secto​r-str​ategi​es. 
(Accessed June 18, 2023).

13.	 World Health Organization. Prevention & control of viral 
hepatitis infection: framework for global action. Available at: 
http:​//app​s.who​.int/​iris/​bitst​ream/​handl​e/106​65/13​0012/​
WHO_H​SE_PE​D_HIP_G​HP_20​12.1_​eng.p​df?se​quenc​e=1. 
(Accessed June 11, 2023).

14.	 Alay  H, Oğuzöncül  AF, Torun  A. An evaluation of health 
workers’ measles, rubelia, mumps, and chickenpox  
infection and vaccination status (a nationwide multi-center 
study). Dicle Tip Derg. 2020;47(3):687-695. [CrossRef]

15.	 Yekenkurul  D. Determination of measles, rubella, mumps 
and chickenpox seropositivity of district public hospital 
healthcare workers. Anatolian Current Medical Journal. 
2021;3(2):109-114. [CrossRef]

16.	 Measles, mumps, and rubella (MMR) vaccination: what eve-
ryone should know. Available at: https​://ww​w.cdc​.gov/​vacci​
nes/v​pd/mm​r/pub​lic/i​ndex.​html.

17.	 Kızamık Salgını ile Karşı Karşıyayız. https​://ww​w.ttb​.org.​tr/
ha​ber_g​oster​.php?​Guid=​d8936​560-0​c40-1​1ee-b​527-1​
d7f27​43da7​c. (Accessed June 15, 2023).

18.	 Hastalığı  K. Available at: https​://as​i.sag​lik.g​ov.tr​/list​e/8-k​
ızamı​k-has​talığ​ı-ned​ir-be​lirti​leri-​neler​dir.h​tml. (Accessed 
June 15, 2023).

19.	 Ödemiş  İ, Köse  Ş, Akbulut  İ, Albayrak  H. Seroprevalence 
of measles, mumps, rubella, and varicella zoster virus anti-
bodies among healthcare students: analysis of vaccine 
efficacy and cost-effectiveness. Rev Española Quimioter. 
2019;32(6):525-531.

20.	 Getchell M, Mantaring EJ, Yee K, Pronyk P. Cost-effective-
ness of sub-national geographically targeted vaccination 
programs: a systematic review. Vaccine. 2023;41(14):2320-
2328. [CrossRef]

21.	 Lee JS, Jeong O, Yang H. Screening and vaccination against 
measles and varicella among health care workers: a cost-
effectiveness analysis. Asia Pac J Public Health. 2021;33(5): 
508-515. [CrossRef]

https://www.cdc.gov/vaccines/adults/rec-vac/index.html#other
https://www.cdc.gov/vaccines/adults/rec-vac/index.html#other
https://doi.org/10.1016/j.jiph.2020.01.309
https://doi.org/10.1371/journal.pone.0196539
https://kms.kaysis.gov.tr/(X(1)S(t2fx3bjfkw4034ljzk5borjk))/Home/Goster/144104?AspxAutoDetectCookieSupport=1; 2018-2023
https://kms.kaysis.gov.tr/(X(1)S(t2fx3bjfkw4034ljzk5borjk))/Home/Goster/144104?AspxAutoDetectCookieSupport=1; 2018-2023
https://kms.kaysis.gov.tr/(X(1)S(t2fx3bjfkw4034ljzk5borjk))/Home/Goster/144104?AspxAutoDetectCookieSupport=1; 2018-2023
https://www.who.int/teams/global-hiv-hepatitis-and-stisprogrammes/strategies/globalhealth-sector-strategies
https://www.who.int/teams/global-hiv-hepatitis-and-stisprogrammes/strategies/globalhealth-sector-strategies
http://apps.who.int/iris/bitstream/handle/10665/130012/WHO_HSE_PED_ HIP_GHP_2012.1_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/130012/WHO_HSE_PED_ HIP_GHP_2012.1_eng.pdf?sequence=1
https://doi.org/10.5798/dicletip.800273
https://doi.org/10.38053/acmj.854866
https://www.cdc.gov/vaccines/vpd/mmr/public/index.html
https://www.cdc.gov/vaccines/vpd/mmr/public/index.html
https://www.ttb.org.tr/haber_goster.php?Guid=d8936560-0c40-11ee-b527-1d7f2743da7c
https://www.ttb.org.tr/haber_goster.php?Guid=d8936560-0c40-11ee-b527-1d7f2743da7c
https://www.ttb.org.tr/haber_goster.php?Guid=d8936560-0c40-11ee-b527-1d7f2743da7c
https://asi.saglik.gov.tr/liste/8-kızamık-hastalığı-nedir-belirtileri-nelerdir.html
https://asi.saglik.gov.tr/liste/8-kızamık-hastalığı-nedir-belirtileri-nelerdir.html
https://doi.org/10.1016/j.vaccine.2023.02.006
https://doi.org/10.1177/10105395211026468

