
O
riginal A

rticle

S208 International Journal of Preventive Medicine, Hepatitis (Special issue 3) December 2014

www.ijpm.ir

Hepatitis A Seropositivity among First‑Year Students of the Medical University in 
Isfahan, Iran
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ABSTRACT

Background: Students of  medicine are prone to contact with 
various infectious agents such as hepatitis A virus (HAV). 
Infection with HAV may lead to morbidity and in rare cases, 
mortality. We evaluated the seroprevalence of  HAV among 1st‑year 
medical students to assess the necessity of  vaccination/preventive 
immunoglobulin in this at‑risk population.
Methods: This cross‑sectional study was carried out in 2007 
among 403 1st‑year medical students in Isfahan, Iran. Participants 
filled out a questionnaire including items on demographic 
characteristics, medical history, and hygiene. Then, the anti‑HAV 
IgG antibody was assessed using the ELISA method (Diagnostic 
Bioprobes, Dia‑Pro, Milan, Italy).
Results: Among the 403 students invited to attend the study, 
361 ones (89.5%) agreed to participate (61.1% female), with a 
mean age of  19.8 ± 2.6 years. Of  the participants, 272 (75.3%) 
students were seropositive. Seropositivity was not associated with 
gender (P = 0.222), but was associated with the number of  family 
members (P < 0.001), residence place (P = 0.003), age (P < 0.001), 
and the type of  drinking water (P = 0.008).
Conclusions: One of  the four medical college students of  our 
society is prone to hepatitis A infection. Accordingly, vaccination/
preventive immunoglobulin is suggested for this population; 
however, whether a prior serological screening is cost‑effective 
needs further evaluation by epidemiologic data from our society.
Keywords: Epidemiology, health occupations students, Hepatitis 
A, Iran, prevention, vaccination

INTRODUCTION
Viral hepatitis infections are among the most important 

public health problems, and hepatitis A virus (HAV) is the 
most common cause of  acute viral hepatitis worldwide. Each 
year, almost 1.5 million cases of  acute hepatitis A infection 
are reported throughout the world; however, the results of  
serological studies indicate a higher number of  infected cases.[1] 
Age is one of  the important prognostic factors in a clinical course 
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of  hepatitis A infection. In communities with low 
to middle socioeconomic state, the age of  infection 
occurrence is within the childhood period.[2] In 
many parts of  the world including Latin America, 
the age of  acquisition of  the disease has shifted 
from childhood to adulthood, which is due to 
improved health level.[3] Although the age of  
infection occurrence has increased in different 
communities with the economic advancements 
and improved level of  health, being affected with 
the disease in higher ages is accompanied with 
more severe clinical symptoms and even hepatic 
failure.[2] In such countries, the increased work 
absence, hospitalization, and even increased 
mortality have increased the burden of  the 
disease.[1] Therefore, prevention of  the disease is of  
great importance.

Considering the high costs of  vaccination 
programs, following the development of  safe and 
very effective vaccine and immunoglobulin against 
HAV, a fundamental issue is the determination 
of  target individuals or groups for receiving the 
vaccine/preventive immunoglobulin. Healthcare 
workers and medical students are among the 
at‑risk groups of  the disease. Because of  the lack of  
sufficient experience in performing many clinical 
procedures, and also exposure to blood and body 
fluids of  the patients, medical students are at the 
risk of  the infection and thus its complications.[4‑6]

There is a lack of  data on the seroprevalence 
of  HAV among healthcare team in our society. In 
one study from North Iran, Saffar et al. found the 
seroprevalence of  hepatitis A as 90.36% among the 
healthcare workers.[7] However, to the best of  our 
knowledge, no study, so far, has been carried out to 
determine the seroprevalence of  HAV and thus the 
need for vaccination/preventive immunoglobulin 
among the medical students in our society. Thus, 
the current study was performed to evaluate the 
serological prevalence of  hepatitis A in 1st‑year 
medical students in Isfahan, central Iran.

METHODS
This cross‑sectional study was carried out in 

2007 in Isfahan, central Iran. After explaining 
the project, all 1st‑year students of  different 
schools of  the Isfahan University of  Medical 
Sciences (n = 403) were invited to participate 
in the study at the registration day. After 
obtaining written consent, participants filled 

out a questionnaire, which included items on 
demographic characteristics, number of  family 
members, residence place (dormitory or home), 
type of  drinking water (urban drinking water, rural 
pipe water, well water), history of  jaundice and 
hepatitis, and history of  immunoglobulin injection.

A blood sample (10 ml) was obtained from each 
participant under aseptic condition. The samples 
were kept in the cold box and were sent to the 
laboratory of  Isfahan Research Center of  Infectious 
and Tropical Diseases in <3 h. After centrifugation 
of  the samples, blood sera were extracted and 
separately kept in microtubes (aliquots) at –70°C. 
To evaluate the IgG antibody against HAV (HAV 
Ab), ELISA kit (Diagnostic Bioprobes, Dia‑Pro, 
Milan, Italy) was used. The kit is competitive‑ and 
qualitative‑based, and the results obtained were 
interpreted according to Co/S of  the samples 
in OD = 450 nm, and with the calibration 
mentioned in the guidelines of  the kit. The 
cut‑off  calculation was carried out using the 
formula: Cut‑off  = (NP + NC) 3, and the results 
were interpreted as follows: <0.9 was considered 
negative, 0.9–1.1: equivocal, and >1.1: Positive.

Finally, the data were analyzed using Chi‑square 
and independent t‑test, by the SPSS software, 
version 16.0 (SPSS Inc., Chicago IL., USA). P < 
0.05 were considered significant in all analyses.

RESULTS
Of the 403 students, 361 ones (89.5%) agreed 

to participate including 61.1% females, with the 
mean age of  19.8 ± 2.6 years. Those who did not 
agree to participate were not different from the 
participants regarding age (19.9 ± 2.8), but they 
were different from the participants with regard 
to the gender (83.3% female). Positive anti‑HAV 
IgG antibody was found in 272 students (75.3%). 
Univariate analysis showed higher age in seropositive 
students (P < 0.001), but no relationship between 
seropositivity and gender (P = 0.227). Number 
of  family members was significantly higher in 
seropositive cases (P < 0.001). Furthermore, 
seropositivity was more frequent in those who used 
to live in a dormitory (P = 0.003), and in those with 
a history of  drinking rural pipe water (P = 0.008), 
Table 1.

Considering different factors associated with 
seropositivity, a binary logistic regression analysis 
was performed. The results showed that age (odd 
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ratio [OR] = 1.49, confidence interval [CI]: 95%: 
1.22–1.82) and number of  family members (OR 
= 1.45, CI: 95%: 1.18–1.78) were independently 
associated with seropositivity.

DISCUSSION
Many cases of  hospital infections of  hepatitis 

A have been reported, and the number of  
occupational infections with HAV is increasing.[8‑10] 
Close contact with patients, not observing hygiene 
points, not wearing gloves when contacting body 
fluids, eating and drinking in hospital wards, and 
children fecal contamination may pose healthcare 
workers at the risk of  these infections.[11‑13] The 
results of  our study demonstrated that 75.3% of  the 
medical students in our society had IgG antibody 
against HAV at entering the medical college. 
Indeed, one from four students was not immune 
against HAV. To the best of  our knowledge, no 
study in Iran has been carried out to determine 
the prevalence of  immunity against hepatitis A in 
healthcare students. In a similar study in Turkey, 
the seropositivity of  medical students was reported 
to be 64%[14] and another study in Delhi found 
seropositivity in 63% of  medical students,[15] which 
were almost similar to our findings. However, in 
Korea, seropositivity is reported as 11.4% among 
1st‑to 3rd‑year medical school students,[16] and 
in nursing students in Thailand, prevalence of  
hepatitis A antibody was 8.9% in one study[17] and 
17.5% in another study.[18] In another survey from 
Greece, 14.6% of  healthcare students were immune 

to HAV.[19] These differences between studies are 
attributed to the geographic differences of  hepatitis 
A seroepidemiology affected by health behaviors 
and environmental factors, and differences between 
studies in age of  the studied population, as even 
in the same population, there is a considerable 
geographic seroepidemiologic difference.

We did not find a statistically significant 
relationship between acquisition of  hepatitis 
A infection and students’ gender, which is in 
agreement with the observations of  the study 
performed in Turkey and India.[14,15] Moreover, in 
the study carried out in 2007 in Isfahan province, 
no relationship was found between gender and 
hepatitis prevalence in the general population.[20] 
The type of  drinking water is another factor that 
is important in the acquisition of  hepatitis A. As 
expected, we found a relationship between hepatitis 
A and the type of  drinking water. Moreover, 
we found a relationship between the residence 
place (home or dormitory), and acquisition of  
hepatitis A. As we included students at the 1st year 
of  their entrance to the college, factors belonging to 
living in dormitory cannot justify this association. 
Indeed, the association can be explained by the 
observation that medical students used to live in 
dormitory are from the towns near Isfahan, and 
the difference in prevalence of  hepatitis A among 
inhabitants of  Isfahan and its neighboring towns 
has been found in the study on Isfahan province 
general population.[20] Perhaps, the residency 
during childhood is more important but we did 
not gather such data. The size of  the family is 

Table 1: Frequency distribution of risk factors of hepatitis A

Total (n=361) Seropositive (n=272) Seronegative (n=89) P
Age, year 19.8±2.6 20.2±2.9 18.7±1.2 <0.001
Gender, male/female 144/217 105/167 39/50 0.227
Family members
≤4 89 59 30 <0.001
5‑6 170 119 51
>6 102 94 8

Living place, home/dormitory 322/37 238/34 84/3 0.003
Using urban drinking water 320 233 87 0.008
Drinking rural pipe water 10 38 2
Drinking well water 1 1 0
History of jaundice 26 20 6 0.517
History of immunoglobulin injection 2 2 0 0.566
History of hepatitis A 2 2 0 0.566

Data	are	shown	as	mean±SD	or	absolute	number.	SD=Standard	deviation
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another item, which was shown to be related to 
the prevalence of  hepatitis A in our study. Our 
findings in this respect are consistent with those of  
the previous studies, which indicated that as the 
size of  family increases, the risk of  acquisition of  
the disease increases.[14]

The prevalence of  HAV infection in the 
developed countries is almost 1%/year of  life, and 
if  a case of  infection is indentified, all individuals 
with close contact with the patient in the past 
2 weeks must receive gamma globulin. However, 
in the developing countries, different statistics have 
been reported with regard to the HAV prevalence. 
A high portion of  the population has acquired the 
infection in the first decade of  their life. Gamma 
globulin injection will prevent the acquisition of  
the infection in the childhood, which has fewer 
complications. Thus, the risk of  infection in higher 
ages, which is accompanied with more severe 
complications, is increased. In countries like Iran, 
in which most people acquire HAV infection in 
childhood, gamma globulin administration in the 
second decade of  life and especially after the third 
decade is of  no use. Furthermore, administration of  
gamma globulin has high costs and is accompanied 
with some side‑effects.

From the economic point of  view, a course of  
vaccination costs three times of  performing the 
screening test; therefore, the vaccination target 
group should be selected carefully. According to the 
recommendations of  Centers for Disease Control 
and Prevention, if  the frequency of  positive cases 
and presence of  immunity in a particular age 
range is above 33%, and the cost of  screening test 
and its related medical visit is less than one‑third 
of  the vaccine price, carrying out the screening 
test is suggested. A study on cost‑effectiveness of  
vaccination for hepatitis A in healthcare workers 
in the USA estimated that with vaccination, the 
incidence of  hepatitis A will be reduced by 94%, 
death from infection by 92.5%, and lost years of  
life by 94.3%.[21] Because the seropositivity of  
hepatitis A was very high in the population studied, 
serological screening prior to vaccination might be 
less cost‑effective than the universal vaccination. 
Of  course, a cost‑effectiveness study by data from 
our own society could provide a more accurate 
response to this issue. Such study needs data on 
yearly incidence rate and mortality/morbidity of  
hepatitis A from our society.

CONCLUSIONS
One out of  four medical students in our society 

is prone to hepatitis A infection and at its age, it 
could be very serious. Therefore, vaccination is 
suggested for medical students in our society. 
Whether serological screening prior to vaccination 
is cost‑effective needs further evaluation in our 
society. Furthermore, it should be considered that 
observation of  health measures, access to healthy 
drinking water, and hygiene of  residence place, 
as well as other points of  personal and social 
health can prevent the acquisition of  infection. 
A cost‑effectiveness study by data from our own 
society is warranted.
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