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IntrOductIOn
Hepatitis B disease is a prevalent viral disease in human. Over 
500 million people worldwide are suffering from hepatitis B and 
one million die each year because of the resulting complications, 
including chronic hepatitis, cirrhosis and hepatocellular carcinoma 
[1,2]. Infection with hepatitis B virus is an important, serious health 
problem across the world [1,3]. Iran was previously categorized as 
a country with moderate (2-8%) prevalence, but currently Iran is 
considered as a country with low (0.1-2%) prevalence of hepatitis 
B due to vaccination in the recent years [4-12]. A study obtained 
hepatitis B prevalence in Chaharmahal and Bakhtiari province, 
southwest Iran 1.3% [12]. In the regions with low prevalence, 
common age of infection is adolescence and young adulthood 
and main routes of transmission are horizontal such as sexual 
intercourse, blood transfusion and injection addiction with shared 
syringe. Anti-viral therapies, extensive vaccination projects and 
healthy ways of injection are the most fundamental routes to 
decreasing the infection rate and therefore hepatitis B-associated 
mortality [1]. Therefore, since the rate of permanent response to 
existing anti-viral medications is low, vaccine-assisted primary 
prevention and the enhancement of community’s immunity are the 
most important ways of controlling hepatitis B infection [13]. In 
Iran, hepatitis B vaccination of infants was integrated in Expanded 
Program on Immunization (EIP) since the year 1993. In addition, 
the individuals born between the years 1989 and 1993 (young 
adults) have been vaccinated by national project in the year 2008. 
Therefore, Iran’s community is dealing with three subpopulations 
with vaccination coverage for hepatitis B and different antibody 

 

levels. Subpopulation 1 (born after 1993) was vaccinated within 
national routine EIP program, subpopulation 2 (born between 
1989 and 1993) received vaccination under adult national project, 
and subpopulation 3 (born prior to 1989), whose data on immunity 
rate status is helpful for health planning. 

AIm
Therefore, the present study was conducted to determine the 
community protection by hepatitis B vaccine in adult population 
and compare vaccination coverage, HBs Ab level, and its effective 
titration among the three above-mentioned subpopulations in an 
accessible population in Iran.

mAterIAls And methOds
The present cross-sectional, analytical, population-based study 
was conducted within an eight-month period (from July, 2012 to 
February, 2013). The study population consisted of adults over 
15 years in rural and urban Chaharmahal and Bakhtiari. The 
sample size was decided to include 3000 individuals, according 
to confidence interval 95%, relative error 25%, 800000-individual 
population of the province, the number of (672535) individuals over 
15-year-old in the province, and the ra tio of the province population 
to the participants (weight: 266). Sampling method was clustering. 
The clusters were selected from all seven counties of the province 
per urban and rural population of each county (totally 50 urban 
and rural 60-individual clusters). Sample taking was initiated by 
interview team referring houses, showing identification card, and 
asking about the presence of individuals with inclusion criteria and 
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ABstrAct
Introduction: Hepatitis B vaccination has been integrated into 
National Expanded Program on Immunization in Iran since the 
year 1993 and young adult national vaccination project was 
done in 2008. So we have three subpopulations with vac
cination coverage for hepatitis B and different antibody levels. 
Consisting of Subpopulation 1 born after 1993, subpopulation 
2 born between 1989 and 1993 and receiving vaccination under 
adult national project, and subpopulation 3 born prior to the year 
1989. 

Aim: The present study was conducted to investigate 
community protection by hepatitis B vaccine in adult population 
in an accessible population in Iran and compare vaccination 
coverage, HBs Ab level, and its effective titration among the 
three abovementioned subpopulations. 

materials and methods: This crosssectional study was done 
on a 3000individual adult population from all seven counties 
of Chaharmahal and Bakhtiari province enrolled by clustering. 
After obtaining written consent and filling out a questionnaire 
of demographic data and history of hepatitis B vaccination by 
trained interviewers, necessary blood sample was taken and 

HBs Ab titration was checked. The data were analysed by  
chisquare in SPSS 19. The level of significance was considered 
as 0.05 and effective Ab titration as ≥ 10.

results: The mean age of the participants was 38.4±16.3 
years. Of the participants 48.2% had effective titration. 
For vaccination coverage, 77.4% were unvaccinated, 20% 
completely vaccinated, and 2.6% incompletely vaccinated with 
a significant association with effective titration (p<0.001). Eighty 
six percent of the subpopulation 1 and 79% of the subpopulation 
2 were completely vaccinated, with a significant difference 
in effective titration between them (p<0.001). Vaccination 
coverage was higher in men and the single but equal in cities 
and villages. The effective titration was significantly associated 
with being married and residence place (p=0.003). There was a 
significant association between effective titration and the time 
at vaccination (p<0.001). 

conclusion: Protection provided by hepatitis B vaccine in 
adult population is relatively suitable especially in the youth 
population; however, catchup programs of the groups exposed 
to risk are recommended.
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then the questionnaire of demographic data and history of hepatitis 
B vaccination, complete or incomplete vaccination (three times or 
less), the time at vaccination, and family history of the disease was 
filled out by trained interviewers after obtaining the participants’ 
consent to enroll into the study. The inclusion criteria were being 
15 years and over and consent to participate. We used a valid 
structured questionnaire with close-ended and some open-ended 
questions related to the purposes of the study in official Persian 
language. In case of accessing vaccination card or injection 
certificate, the card or certificate was examined by the interviewer 
to remove recalling bias, and if there was no card or certificate, 
the information elicited from the individuals was relied on. Overall, 
we had 105 cases of missing data on vaccination history and 30 
missing data on HBs Ab titer. The missing data were not analysed 
and hence were not entered into denominator for calculation of 
effective vaccine titer and vaccine coverage proportion.

To determine antivirus Ab titration, Delaware kit (common Market) 
was used and Ab titration equal or higher than 10 was considered 
as effective. The study protocol holds ethics code of 90-2-6 
obtained from the ethics committee of the university. 

We analysed the data using descriptive parameters and chi-square 
in SPSS 19. The level of significance was 0.05. 

results
The mean age of the participants was 38.4±16.3 (15-90) years 
old, of whom 37% were male and 25% were single. Of the 
participants, 5.6% were born after 1993 and were already 
covered by national routine EPI (subpopulation 1), 12% were born 
between 1989 and 1993 and were already covered by national 
adult vaccination project (subpopulation 2), and 82.4% were 
born prior to 1989 (subpopulation 3). For vaccination coverage, 
77.4% were unvaccinated, 20% completely vaccinated, and 2.6% 
incompletely vaccinated. 48.2% (n: 1433) of the participants 
had titration level of over 10 (effective titration) and the rest had 
titration of under 10. [Table/Fig-1] shows the relationship between 
any three subpopulations and vaccination coverage. 86% of the 
subpopulation 1, 79% of the subpopulation 2, and 7% of the 
subpopulation 3 were completely vaccinated [Table/Fig-1].

[Table/Fig-2] shows the relationship between any three subpopu-
lations and effective titration. The highest effective titration was 
obtained in the subpopulation 2 and the least in the subpopulation 
3, with a significant difference (p<0.001) [Table/Fig-2]. [Table/
Fig-3] shows the relationship between vaccination coverage and 
effective titration. 69.3% of the completely vaccinated, 56% of 
the incompletely vaccinated, and 42% of the unvaccinated had 
effective titration. Chi-square indicated that there was a significant 
association between Ab titration and vaccination coverage 
(p<0.001). Complete vaccination coverage was 21% and 19.4% 
in men and women, 52% and 10.3% in the single and the married, 
and 19.8% and 19.5% in cities and villages, respectively. There 
was no significant association between effective titration and 
gender (48.8% in men vs. 47.9% in women, p>0.05), but the 
effective titration was significantly associated with marital status 
(58% in the single vs. 45% in the married, p<0.001). The effective 
titration was significantly associated with residence place (56% 
in the rural areas, 46% in the urban areas, and 33% in nomads, 
p=0.003). There was a significant association between effective 
titration and the time at vaccination (p<0.001), such that 77% of the 

participants with less than five years and 62% of those with more 
than five years passing since their last vaccination had a titration of 
above 10. There was no significant association between effective 
titration and contact with the infected individuals, infected first-
degree relative, smoking, blood transfusion, and breast feeding 
(p>0.05).

dIscussIOn 
Overall, 48.2% of the population had effective HBs Ab titration 
(above 10). Similar studies have been already conducted in other 
regions of Iran [14,15]. In a study of Nahavand, west Iran in the year 
2006, HBs Ab prevalence was obtained 11.6% in the population 
above 5 years, and 33.6% in 5- to 10-year-old population with 
95% coverage of hepatitis B vaccination [14]. In a study in Amol, 
north Iran in the year 2011, HBs Ab prevalence was reported 
27.9% [15]. In study of Tukat province, Turkey in the year 2009 
on a 1098-individual population, 22.8% of the participants had 
Ab [16]. In a similar study in China in the year 2010, positive Ab 
prevalence was reported 51%. In China, in addition to routine 
hepatitis B vaccination in childhood since 1992 and infants’ free 
vaccination since 2001, covering more than 99% of the 1- to 
2-year-old infants, a catch-up immunization was also conducted 
in the year 2009 for the unvaccinated or incompletely vaccinated 
children under 15 years [17]. In Singapore, immunity level in age 
group of 18-69 years was obtained 39.7% in the year 1999 and 
42% in 2005. In Singapore, a catch-up plan was conducted in 
the year 2001 for adolescents and youth population [18]. In a 
study on 1997 adult individuals in the year 2006 in Bangladesh, 
the immunity level was derived 29% [19]. In Chaharmahal and 
Bakhtiari province, because of national adult project of hepatitis 
B vaccination in the year 2008 that covered young adults (15-
18 years), partial agreement of this study’s results with China and 
Singapore studies [17,18] and higher figures compared to other 
studies [14-16] could be explained.

Vaccination status ab < 10 ab >10 
Total 
number df

p-value
(Chi 
square 
test)

Subpopulation 1
(born after 1993)

66(39%) 103(61%) 169 2 0.0001

Subpopulation 2
(born from 1989 till 
1993)

54(15.3%) 299(84.7%) 353

Subpopulation 3
(born prior to 1989)

1408(57.9%) 1026(42.1) 2434

Total 1528 1428 2956

[table/Fig-2]: Relationship between effective titration and three subpopulations of 
vaccination status.

Vaccination 
coverage ab<10 ab>10 

Total 
number df

p-value
(Chi 
square 
test)

Unvaccinated 1277(57.6%) 940(42.4%) 2217 2 0.0001

Incomplete 
vaccination

32(43.2%) 42(56.8%) 74

Complete vaccination 177(30.7%) 399(69.3%) 576

Total 1486 1381 2867

[table/Fig-3]: Relationship between vaccination coverage and effective titration

Vaccination coverage
Subpopulation 1
(born after 1993)

Subpopulation 2
(born from 1989 till 1993)

Subpopulation 3
(born prior to 1989) Total number df

p-value
Chi- square test

Unvaccinated 17(10.4%) 49(15%) 2165(91%) 2231 4 0.0001

Incomplete vaccination 6(3.6%) 21(6%) 46(2%) 73

Complete vaccination 141(86%) 274(79%) 164(7%) 579

total 164 344 2375 2883

[table/Fig-1]: Relationship between vaccination coverage and three subpopulations of vaccination status.
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there was no significant association between effective Ab titration 
and contact with the infected, first-degree relative infected with 
the virus, smoking, blood transfusion, and breast feeding, which is 
consistent with the results of other studies [20-24]. 

cOnclusIOn
Based on the results of this study and other studies, vaccination 
coverage and HBs Ab level are relatively suitable in the youth 
population of this province; however, catch-up programs and call-
out of the groups exposed to risk are recommended to increase 
coverage.

AcKnOwledgements
This article was obtained from a research project no. 958, funded 
by Research and Technology Deputy of Shahrekord University 
of Medical University and conducted with cooperation of Health 
Deputy of this university. 

reFerences
 [1] Alter MJ. Epidemiology of hepatitis B in Europe and worldwide. J Hepatol. 

2003;39(1): S64-69. 
 Goldman L, Ausiello D, Arend WP, Armitage JO, Drazen JM, Gill GN, Griggs RC, [2]

Powell DW, Scheld WM. Cecil Textbook of Medicine. 23rd Ed. Saunders, 2008. 
 Pan CQ, Zhang JX. Natural history and clinical consequences of hepatitis B virus [3]

infection. Int J Med Sci. 2005;2(1):36-40. 
 Alizadeh AH, Ranjbar M, Ansari S, MirArab A, Alavian SM, Mohammad K, et [4]

al. Seroprevalence of hepatitis B in Nahavand, Islamic Republic of Iran. East 
Mediterr Health J. 2006;12(5):528–37.

 Alavian SM, Hajarizadeh B, Ahmadzad-Asl M, Kabir A, BagheriLankarani K. [5]
Hepatitis B virus infection in Iran: A Systematic Review. Hepat Mon. 2008;8(4): 
281–94.

 Khosravani A, Sarkari B, Negahban H, Sharifi A, Toori MA, Eilami O. Hepatitis B [6]
Infection among high risk population: a seroepidemiological survey in Southwest 
of Iran. BMC Infect Dis. 2012;12:378.

 Alavian SM, Tabatabaei SV, Ghadimi T, Beedrapour F, Kafi-Abad SA, [7]
Gharehbaghian A, et al. Seroprevalence of Hepatitis B virus infection and its 
risk factors in the west of Iran: A Population based study. Int J Prev Med. 
2012;3(11):770–75.

 Ansari-Moghaddam A, Ostovaneh MR, Sharifi Mood B, Sanei-Moghaddam E, [8]
Modabbernia A, Poustchi H. Seroprevalence of hepatitis B surface antigen and 
anti hepatitis C antibody in zahedan city, iran: a population-based study. Hepat 
Mon. 2012;12(9):e6618.

 Salehi M, Alavian SM, Tabatabaei SV, Izadi S, Sanei MoghaddamE, Amini [9]
Kafi-Abad S, et al. Seroepidemiology of HBV infection in South-East of Iran; a 
population based study. Iran Red Crescent Med J. 2012;14(5):283–88.

 Ghadir MR, Belbasi M, Heidari A, Jandagh M, Ahmadi I, Habibinejad H, et al. [10]
Distribution and risk factors of hepatitis B virus infection in the general population 
of Central Iran. Hepat Mon.2012;12(2):112–17.

 Poorolajal J, Majdzadeh R. Prevalence of chronic hepatitis B infection in Iran: a [11]
review article. J Res Med Sci. 2009;14(4):249–58.

 Moezzi M, Imani R, Khosravi N, PourheidarB, Ganji F, Karimi A. Hepatitis B [12]
seroprevalenceand risk factors in adult population of Chaharmahal and Bakhtiari 
province in 2013. Hepat Mon. 2014;14(5):e17398.

 Poorolajal J, Mahmoodi M, Majdzadeh R, Nasseri-Moghaddam S, Haghdoost A, [13]
Fotouhi A. Long-term protection provided by hepatitis B vaccine and need for 
booster dose: a meta-analysis. Vaccine. 2010;28(3):623–31.

 Alizadeh AH, Ranjbar M, Ansari S, MirArab A, Alavian SM, Mohammad K, et [14]
al. Seroprevalence of hepatitis B in Nahavand, Islamic Republic of Iran. East 
Mediterr Health J. 2006;12(5):528-37. 

 Sohrabi M, Zamani F, Khansari MR, Moradi M, KavianicH, Ajdarkosh H, et al. [15]
Epidemiology of viral hepatitis B in North of Iran; A population based study in 
Amol city. GOVARESH. 2012;17(SUPP.1):13. 

 Ting-Lu Z, Zhi-Ping X, Hong-Yu L, Chang-Hong G, Liang Y, Qiang D, et al. [16]
A community-based sero-epidemiological study of hepatitis B infection in 
Lianyungang, China, 2010. Western Pac Surveill Response J. 2012;3(3):69-75.

 Hong WW, Ang LW, Cutter JL, James L, Chew SK, Goh KT. Changing [17]
seroprevalence of hepatitis B virus markers of adults in Singapore. Ann Acad 
Med Singapore. 2010;39(8):591-98. 

 Ashraf H, Alam NH, Rothermundt C, Brooks A, Bardhan P, Hossain L, et al. [18]
Prevalence and risk factors of hepatitis B and C virus infections in an impoverished 
urban community in Dhaka, Bangladesh. BMC Infect Dis. 2010;10:208. 

 Yildirim B, Barut S, Bulut Y, Yenisehirli G, Ozdemir M, Cetin I, et al. Seroprevalence [19]
of hepatitis B and C viruses in the province of Tokat in the Black Sea region of 
Turkey: A population-based study. Turk J Gastroenterol. 2009;20(1):27-30.

 Salari MM, Alavian SM, Tadrisi SD, Karimi AA, Sadeghian HA, Asadzandi M, et [20]
al. A Study of vaccination coverage and immunity to hepatitis b in health and 
treatment sector personnel. Kowsar Med J. 2006;11(4):343-52. 

 Hajbagheri K, Kanani SH, Moradi GH, Yousofinejad V. Immunity to Hepatitis B [21]
Vaccination in Health and Treatment Sector Personnel in Kordistan Province. 
2006. J Infect Dis. 2008;40(13). 

The results of this study indicated 20% complete vaccination 
coverage and 2.6% incomplete vaccination coverage of the 
population under study in Chaharmahal and Bakhtiari province, and 
that 77.4% of the participants were unvaccinated, most of whom 
were in age groups that were not covered by routine vaccination 
program or young adult project. Although 42% of the participants 
had effective titration, it may be due to the contact with infected 
individuals. Of the participants 69% with complete vaccination and 
57% of those with incomplete vaccination had effective titration. In 
this regard, no population-based study was found for comparison, 
but study of healthcare staff of a university-affiliated hospital in 
Tehran, Iran in 2006 indicated 68% complete vaccination of the 
staff with 90% suitable immunity response, and 26% incomplete 
vaccination with 73% suitable immunity response [20]. In study of 
healthcare staff of the hospitals in Kurdistan, west Iran, 97% had 
vaccination history, 79.6% were completely vaccinated, and 61% 
enjoyed suitable immunity [21]. The higher vaccination coverage in 
these groups was associated with occupation and being at risk, 
which is inconsistent with the findings of the present study. Other 
similar studies on the medical students or healthcare personnel in 
Iran indicate development of suitable immunity response in above 
90% of the participants under study after complete vaccination 
[22-24].

The present study indicated that the highest complete 
vaccination coverage (86%) was obtained for the subpopulation 
1 that was already covered by national routine vaccination 
program and the highest effective titration (84.7%) was obtained 
for the subpopulation 2 that was already covered by young 
adult vaccination project in the year 2008 with 79% complete 
vaccination coverage.

Since the youngest participants in this study were born in 1996 
and the subpopulation 1 had been vaccinated in childhood 
within the routine plan and at least 15 years passed since their 
vaccination but at most five years passed since the vaccination 
of the subpopulation 2, the highest titration obtained for the 
subpopulation 2 was not an unexpected finding. In the study 
was done in the year 2009 on the students born in the year 1989 
in Shahrekord, sampling was done three months after the third 
vaccination and suitable immunity response was observed in 
95.96% of the students [24]. The results of some studies indicate 
effective response declines over time, so that the primary response 
was 95-100% but declined to 82-88% after five years, to 86% after 
10 years, and to 68-77% after 15 years [25-28]. Therefore, it seems 
that time passage has caused the existing difference among the 
subpopulations and the inconsistency with the study conducted 
in Shahrekord in 2009. Therefore, Ab level could decrease over 
time, which has been also confirmed by comparison of the titration 
between the individuals with more and less than five years passing 
since their last vaccination in the present study.

The effective titration had no significant association with gender, 
with no considerable difference in vaccination coverage between 
the two genders. The results of some studies, consistent with 
the present study, indicate no significant effect of gender on Ab 
response [17,20,21,24], but some studies have reported lower 
response rate in men [22-28]. Effective titration was significantly 
associated with marital status. Vaccination coverage and effective 
titration in the single were higher than the married, possibly due to 
lower age of the single and their coverage in national vaccination 
project, causing higher effective titration in this subpopulation, 
which is in agreement with the results of another study [20]. 
Despite equal vaccination coverage in cities and villages, indicating 
no difference in offering suitable health services in cities and 
villages, effective titration was higher in villages than cities, which 
is consistent with the study in China [17]. However, in study of the 
students born in 1989 in Shahrekord, the effective titration was not 
significantly different between villages and cities [24]. In this study, 



Masoumeh Moezzi and Reza Imani, Hepatitis B Vaccination in Adult Population www.jcdr.net

Journal of Clinical and Diagnostic Research. 2016 Apr, Vol-10(4): LC01-LC0444

 Mansour-Ghanaei F, Fallah M, Jafarshad R, Joukar F, Arami M, Ale-Esmaeil A, et [22]
al. The Immunologic Response to Anti-Hepatitis B Vaccination Among Medical 
Students of Guilan University of Medical Sciences, Guilan, Iran. Hepat Mon. 
2006;6(2):63–66.

 Zangeneh M, Poopak B, Khavari, Valikhani M, Parsania M. Evaluation of [23]
Immunogenicity of Hepatitis B Vaccination in healthworkers. Med Sci J Islamic 
Azad Univ. 2004;14(1):13-22. 

 Parmar Z, Khadivi R, Sadeghi B, Rahimi Madiseh M. Immunization following [24]
hepatitis B mass vaccinationin the 18 years old students in Chaharmahal 
vaBakhtyari province in Iran. J Sharekord Univ Med Sci. 2011;13(4):35-41.

 Poovorawan Y, Chongsrisawat V, Theamboonlers A, Crasta PD, Messier M, [25]
Hardt K. Long-term anti-HBs antibody persistence following infant vaccination 

  PaRTiCuLaRS oF ConTRiBuToRS:
1. Assistant Professor, Department of Community Medicine, Shahrekord University of Medical Sciences, Shahrekord, IR Iran. 
2. Associate Professor, Department of Infectious Diseases, Shahrekord University of Medical Sciences, Shahrekord, IR Iran.

naMe, aDDReSS, e-MaiL iD oF The CoRReSPonDinG auThoR:
Dr. Masoumeh Moezzi, 
Assistant Professor, Department of Community Medicine, Shahrekord University of Medical Sciences, 
Shahrekord, Rahmatiyeh, Shahrekord, IR Iran.
E-mail: lmoezzi@yahoo.com

FinanCiaL oR oTheR CoMPeTinG inTeReSTS: As declared above.

Date of Submission: nov 09, 2015
Date of Peer Review: Dec 14, 2015
 Date of Acceptance: Jan 04, 2016

Date of Publishing: apr 01, 2016

against hepatitis B and evaluation of anamnestic response: a 20-year follow-up 
study in Thailand. Hum Vaccin Immunother. 2013;9(8):1679-84. 

 Cheang HK, Wong HT, Ho SC, Chew KS, Lee WS. Immune response in infants [26]
after universal hepatitis B vaccination: a community-based study in Malaysia. 
Singapore Med J. 2013;54(4):224-26. 

 Gilca V, De Serres G, Boulianne N, Murphy D, De Wals P, Ouakki M, et al. [27]
Antibody persistence and the effect of a booster dose given 5, 10 or 15 years 
after vaccinating preadolescents with a recombinant hepatitis B vaccine. Vaccine. 
2013;31(3):448-51. 

 Vermeiren AP, Hoebe CJ, Dukers-Muijrers NH. High non-responsiveness of [28]
males and the elderly to standard hepatitis B vaccination among a large cohort 
of healthy employees. J Clin Virol. 2013;58(1):262-64.


