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Original article 

 

A study on risk factors of chronic hepatitis B carriers 

 
Abstract 

Introduction and objective: Hepatitis B is a disease of 

public health importance in Iran. The aim of this study was 

to evaluate some possible risk factors for the spread of 

hepatitis B infection from the hepatitis B virus (HBV) 

carriers. 

Materials and methods: A cross-sectional study was 

conducted among chronic HBV individuals who referred to 

gastrointestinal department, Imam Khomeini hospital, 

Ahvaz Jundishapur University of medical sciences from 

October 2009 to June 2010. All subjects were evaluated 

using a face-to-face questionnaire about demographic 

aspects. The analysis included data on past medical 

history, physical examination and periodic evaluation 

clinically and serologically. The control group consisted of 

the patients referred to the gastrointestinal clinics with 

negative HBV serologic markers of HBV infection. The 

risk factors among infected subjects (HBV-positive) were 

compared to those of subjects never exposed (HBV-

negative) to HBV. 

Results: A total of 560 subjects were studied for HBV, of 

which 272 were HBV-positive and 288 HBV negative 

cases comprised the control group. Mean age of the 

patients was 35±9 years. HBV-positive subjects were more 

likely to be of female gender (61.39% versus 41.31%, 

P0.0001). Endoscopy 54.77%, major surgery 44.48%, 

and tattooing history 8.45% were found to be independent 

risk factors of being chronically infected with hepatitis B 

virus.  

Conclusion: Our data indicate that a history of endoscopy, 

major surgery and tattooing are important risk factors for 

spreading of HBV infection.  

Significance and impact of the study: Improvements in 

certain lifestyle patterns and customs in this area may be 

essential to prevent transmission of the infection.  
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Introduction 

Hepatitis B virus (HBV) infection is a 

health problem worldwide, with 

approximately 400 million chronically 

infected people. HBV is an important agent 

of acute and chronic hepatitis and the 

endemicity of a given population is 

determined by detecting hepatitis B surface 

antigen (HBsAg) in serum and is classified 

as low, intermediate, and high endemicity 

according to the percentage of infection 

(2%, 2-7.9%, and >10%, respectively) [1,2]. 

HBV has a circular and partially double 

stranded DNA genome of 3.2Kb containing 

four overlapping open reading frames.  

HBV strains isolated worldwide have 

been classified into six genomic groups 

deduced from genome comparisons and 

designated genotypes A to F [3,4,]. Chronic, 

persistent HBV infection develops at the 

end-stage of liver disease, such as liver 

cirrhosis and hepatocellular carcinoma 

[5,6]. Although safe and effective HBV 

vaccine is available but new cases of HBV 

infection are still reported throughout the 

world [7]. Recently occult HBV infections 

were also reported on which the serological 

HBsAg is negative in the patient sera but 

the HBV DNA could be detected by PCR 

[8].  

One of the important priorities for 

elimination and control of HBV is to know 

the factors involved in HBV transmission 

especially in the endemic regions. Iran is 

the intermediate for the HBV infection [9]. 

The prevalence of HBV infection among 

the blood donors have been reported in Iran 

[10]. It is evident that 70-84% of cirrhotic 

patients and 72% of individuals with 

hepatocellular carcinoma in Iran have 

evidence of exposure to HBV [11]. The 

prevalence of HBV among the injecting 

drug user in Ahvaz was 44.3% [12].  

The prevalence of HBV infection 

among the hemodialysis patients in Ahvaz 

was reported to be 5.1% [13]. Thus 

important measures should be implemented 

to the risk factors causing spread of HBV 

infection. The aim of this study was to 

evaluate some possible risk factors for the 

spread of hepatitis B infection by HBV 

carriers. 

 

Materials and methods 

A cross-sectional study was conducted 

among 272 HBV carriers including 

167(61.39%) female and 105(38.6%) male 

who referred to gastrointestinal department, 

Imam Khomeini hospital, Ahvaz 

Jundishapur University of medical sciences 

from October 2009 to June 2010. The 

evidence of HBV infection among the HBV 

carriers was tested for HBsAg by ELISA 

test (Behring, Germany).  

All the HBV carriers having the 

following inclusion criteria: documented 

case of HBsAg positive for more than six 

months, HBV carriers without clinical acute 

symptoms, and the HBV carriers with 

normal liver function test of alanine 

transaminase and aspartate transaminase. 

The excluding criteria were individual with 

acute HBV symptoms, individual with 

abnormal normal liver function test of 

alanine transaminase and aspartate 

transaminase, and  individual refusing to 

answer the questions. While 288 subjects 

including 119(41.31%) female and 

169(58.68%) male as a control group were 

found negative for HBsAg.  

All the HBV patients and control group 

were registered at the department of 

gastroenterology of the Imam Khomeini. 

The HBV positive carriers; age was 

between 14 to 70 years old with the mean 

age of 35±9 years while the age of the 

control group was between 19-65 years with 

the mean age of 39±8 years. The 

independent risk factors including tattooing, 

history endoscopy, major surgery, 

phlebotomy (Hejamat), intravenous drug 

users, dentist visiting, were determined by 
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using a questionnaire. The questioners were 

general practitioners, blinded to the HBsAg 

test results of the subjects before and during 

the interview. The results were analyzed  

Chi-squared analysis performed to 

determine whether significance of risk 

factor and/or also presented to indicate the 

chance of risk factor on HBsAg positive in 

contrast to HBsAg negative. The P value 

below 0.05 was considered to be significant.  

  

Results 
The results of this study revealed that the 

ratio of female HBV carriers 167(61.39%) 

to the control group 119(41.31%) was 

found to be significant (P<0.0001). The 

independent risk factors among the HBV 

carriers included; tattooing history, 

23(8.45%), endoscopy 149(54.77%), major 

surgery 121(44.48%) and high risk job 14 

(5.14%). Therefore, among the control 

group the risk factors included tattooing 

history 1(0.34%), endoscopy 4(1.4%) and 

major surgery 2(0.7%). Regarding the 

above data, most of independent risk factors 

were found to be significant (table 1).   

 

 

Table 1: The odds ratio for each independent variable among the HBV carriers and control group 

(the p value in the majority of the variable found significant) 

 
Risk factor HBsAg positive 

(n=272) 

HBsAg negative 

(n=288) 

Odds ration 

(95% CI) 

P 

value 

Sex female 167(61.39%)   119(41.31%)  2.26(1.6-3.177) 0.0001 

Tattooing history, 23(8.45%) 1(0.34%) 26.5 (3.55-197.7) 0.0001 

Endoscopy 149(54.77%) 4(1.38%) 86(31.16-237.4) 0.0001 

Major surgery 121(44.48%) 2(0.69%) 114.6(27.944-469.8) 0.0001 

Phlebotomy 1(0.36%) 0 2.12(.07-63.6) 0.65  

IDU© 3(1.1%) 1(0.34%) 3.2(.3-30.95 ) 0.28 

High risk job® 14(5.14%) 0 31.25(1.85-527.46) 0.0001 

Dentist visit 205(75.36%) 200(69.44%) 1.35(0.92-1.95) 0.12 
   

©IDU, Intravenous Drug Use, ®High risk job included nurse and barber 

 

Discussion  

Persistent or chronic HBV infection is one 

of the most common persistent viral 

infections in human. The results of this 

study revealed that the ratio of female HBV 

carriers167 (61.39%) to male carriers119 

(41%). was found to be significant 

(P<0.0001).  

The horizontal transmission of HBV 

infection occurred mainly by exposure to 

blood transfusion [14], sexual depravity 

[15], tattooing[16], endoscopy [17], surgical 

procedure [18], needle sticks [19], 

hemodialysis [20], dental procedure [21], 

intravenous drug use (IDU) [22], history of 

sexually transmitted disease (STD) [23]. 

The prevalence of carriers HBsAg carriers 

in Iran varied from 1.07% in Fars province 

[24] to over 6% in the Balouchestan 

province [25]. Although sexual 

transmission of the HBV is the important 

key and has been reported [13,26], in 

Iranian culture due to social values which is 

strongly noticeable and might reduce the 

rout of sexual transmission. Thus the role of 

STD in Iran is not predictable.  

Sex especially among the married 

couple may play a significant role in the 

transmission of HBV infection [27]. The 

transmission of HBV infection from the 

infected mother to newborn infant has been 

reported [28]. In our study about 61.39% of 

HBV positive were married female which 

may have crucial role in spreading of HBV 
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infection. The health care workers (HCW) 

are at a higher risk of HBV infection than 

general population because they are more 

frequently exposed to infected patients 

[29,30]. In the present study 5.14% of 

positive HBV carriers were nurses, whose 

jobs were highly risky.  

There are some reports on infected 

physicians, dentists and oral surgeons which 

have been implicated in transmission of 

HBV infection due to multiple contacts with 

patients [31,32]. Tattooing is another risk 

factor for the HBV infection. It has been 

found that the tattooing could be a 

significant factor to be considered in 

relation to the transmission of hepatitis B 

and tattooing [33]. In our data 8.45% of the 

patients had history of tattooing. 

Vaccination against hepatitis B is an 

important factor for the prevention of HBV 

infection [34].  

It has been revealed that the are more 

than 30 independent risk factors including 

tooth brushes, baby bottles, toys, eating 

utensils, razors, blood feeding insects, 

heamodialysis, breast feeding, acupuncture` 

which are implicated in the transmission of 

HBV infection [35] but these risk factors 

were not considered in the present study.  

 

Conclusion 

Our data indicate that a history of 

endoscopy and major surgery, tattooing are 

important risk factors for HBV infection in 

our area and that more careful screening of 

blood for anti-HBV must be introduced in 

our clinical practice. Improvements in 

certain lifestyle patterns and customs in this 

area may be essential to prevent 

transmission of the infection.  

 

Acknowledgements  

Authors would like to thank B Eftekhar, A. 

Jahangirnezhad, and M. Jahangiri.  

 

Conflict of interest statement: All authors 

declare that they have no conflict of 

interest. 

 

Sources of funding: Vice Chancellor for 

Research affairs of Ahvaz Jundishapur 

University of Medical Sciences (Grant no. 

U-88091).  

 

References  
1) Hou J, Liu Z, Gu F. Epidemiology and 

prevention of hepatitis B virus infection. Int 

J Med Sci. 2005; 2: 50-7. PMID: 15968340 

2) Gish RG, Gadano AC. Chronic hepatitis B: 

current epidemiology in the Americas and 

implications for management. J Viral 

Hepat. 2006; 13: 787-98. PMID: 17109678 

3) Magnius LO, Norder H. Subtypes, 

genotypes and molecular epidemiology of 

the hepatitis B virus as reflected by 

sequence variability of the S-gene. 

Intervirology. 1995; 38: 24-34. PMID: 

8666521 

4) Okamoto H, Tsuda F, Sakugawa H, et al. 

Typing hepatitis B virus by homology in 

nucleotide sequence: comparison of surface 

antigen subtypes. J Gen Virol. 1988; 69: 

2575-83. PMID: 3171552 

5) Bruix J, Llovet JM. Hepatitis B virus and 

hepatocellular carcinoma. J Hepatol. 2003; 

39(Suppl. 1): S59-S63. PMID: 14708679 

6) Zoulim F. Detection of hepatitis B virus 

resistance to antivirals. J Clin Virol 2001; 

21: 243-53. PMID: 11397661 

7) Lavanchy D. Hepatitis B virus 

epidemiology, disease burden, treatment, 

and current and emerging prevention and 

control measures. J Viral Hepat. 2004; 11: 

97-107. PMID: 14996343 

8) Adachi S, Shibuya A, Miura Y, Takeuchi 

A, Nakazawa T, Saigenji K. Impact of 

occult hepatitis B virus infection and prior 

hepatitis B virus infection on development 

of hepatocellular carcinoma in patients with 

liver cirrhosis due to hepatitis C virus. 

Scand J Gastroenterol. 2008; 43: 849-5. 

PMID: 18584524 

9) Alavian SM, Mostajabi P, Malekzadeh R. 

Evaluation of hepatitis B transmission risk 

Archive of SID

www.SID.ir

www.SID.ir


Jahangirnezhad et al.                                271  

 

Jundishapur Journal of Microbiology, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, 

Iran, Tel: +98611 3738283; Fax: +98611 3362537; URL: http://jjm.ajums.ac.ir; Email: editorial office: jjm@ajums.ac.ir 

JJM. (2011); 4(4): 267-272.  

 

factors in Tehran blood donors. Govaresh. 

2005; 39: 26-36. 

10) Lankarani KB, Nabipoor I. Reassessment of 

the role of hepatitis B and C viruses in 

postnecrotic cirrhosis and chronic hepatitis 

in southern Iran. Irn J Med Sci 1999; 24: 

117-21. 

11) Taghavi S, Sedighi S, Mehrabani D, 

Khademolhosseini F. Hepatitis D in chronic 

active hepatitis B: prevalence, liver 

enzymes and histopathology-an 

epidemiological study in Shiraz, southern 

Iran, 2003-2004. Hepat Mon. 2008; 4: 248-

51. 

12) Alavi SM, Etemadi A. HIV/HBV, 

HIV/HCV and HIV/HTLV-1 co infection 

among injecting drug user patients 

hospitalized at the infectious disease ward 

of a training hospital in Iran. Pak J Med Sci. 

2007; 23: 510-13. 

13) Assarehzadegan MA, Shakerinejad G, 

Noozkohnejad R, Amini A, Rahim Rezaee 

SA. Prevalence of hepatitis C and B 

infection and HC V genotypes among 

hemodialysis patients in Khuzestan 

province, southwest Iran. Saudi J Kidney 

Dis Transpl. 2009; 20: 681-4. PMID: 

19587521 

14) Buseri FI, Muhibi MA, Jeremiah ZA, 

Buseri FI, Muhibi MA, Jeremiah ZA. Sero-

epidemiology of transfusion-transmissible 

infectious diseases among blood donors in 

Osogbo, south-west Nigeria. Blood 

Transfus. 2009; 7: 293-9. PMID: 20011640 

15) Rich JD, Anderson BJ, Schwartzapfel B, 

Stein MD. Sexual risk for hepatitis B virus 

among hepatitis C virus-negative heroin and 

cocaine users. Epidemiol Infect. 2006; 143: 

478-84. PMID: 16194294 

16) Samuel MC, Doherty PM, Bulterys M, 

Jenison SA. Association between heroin 

use, needle sharing and tattoos received in 

prison with hepatitis B and C positivity 

among street-recruited injecting drug users 

in New Mexico, USA. Epidemiol Infect. 

2001; 127: 475-84. PMID: 11811881 

17) Morris IM, Cattle DS, Smits BJ. Endoscopy 

and transmission of hepatitis B. Lancet. 

1975; 2: 1152. PMID: 53640 

18) Spijkerman IJ, van Doorn LJ, Janssen MH 

et al. Transmission of hepatitis B virus from 

a surgeon to his patients during high-risk 

and low-risk surgical procedures during 4 

years. Infect Control Hosp Epidemiol. 2002; 

23: 306-12. PMID: 12083233 

19) Gerberding JL. Management of 

occupational exposures to blood-borne 

viruses. N Engl J Med. 1995; 332: 444-51. 

PMID: 7824017 

20) Siagris D, Christofidou M, Triga K, et al. 

Occult hepatitis B virus infection in 

hemodialysis patients with chronic HCV 

infection. J Nephrol. 2006; 19: 327-33. 

PMID: 16874693 

21) Nagao Y, Matsuoka H, Kawaguchi T, Ide 

T, Sata M. HBV and HCV infection in 

Japanese dental care workers. Int J Mol 

Med. 2008; 21: 791-9. PMID: 18506374 

22) Lum PJ, Hahn JA, Shafer KP, et al. 

Hepatitis B virus infection and 

immunization status in a new generation of 

injection drug users in San Francisco. J 

Viral Hepat. 2008; 15: 229-36. PMID: 

18233994 

23) Trepka MJ, Weisbord JS, Zhang G, Brewer 

T. Hepatitis B virus infection risk factors 

and immunity among sexually transmitted 

disease clinic clients. Sex Transm Dis. 

2003; 30: 914-8. PMID: 14646641 

24) Ghavanini AA, Sabri MR. Hepatitis B 

surface antigen and anti-hepatitis C 

antibodies among blood donors in the 

Islamic republic of Iran. East Mediterr 

Health J. 2000; 6: 1114-6. PMID: 

12197336. 

25) Merat S, Malekzadeh R, Rezvan H, 

Khatibian M. Hepatitis B in Iran. Arch Iran 

Med. 2000; 3: 192-201. 

26) Shethwala ND, Mulla SA, Kosambiya JK, 

Desai VK. Sexually transmitted infections 

and reproductive tract infections in female 

sex workers. Indian J Pathol Microbiol. 

2009; 52: 198-9. PMID: 19332911 

27) Wang Cs, Chang TT, Yao WJ, Chou P. 

Comparison of hepatitis B virus and 

hepatitis C virus prevalence and risk factors 

in a community-based study. Am J Trop 

Med Hyp. 2002; 66: 389-93. PMID: 

12164293 

28) Tan HH, Lui HF, Chow WC. Chronic 

hepatitis B virus (HBV) infection in 

Archive of SID

www.SID.ir

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Buseri%20FI%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Muhibi%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jeremiah%20ZA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Buseri%20FI%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Muhibi%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jeremiah%20ZA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Blood%20Transfus.');
javascript:AL_get(this,%20'jour',%20'Blood%20Transfus.');
www.SID.ir


Risk factors of chronic hepatitis B                                 272  

 

Jundishapur Journal of Microbiology, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, 

Iran, Tel: +98611 3738283; Fax: +98611 3362537; URL: http://jjm.ajums.ac.ir; Email: editorial office: jjm@ajums.ac.ir 

JJM. (2011); 4(4): 267-272.  

 

pregnancy. Hepatol Int. 2008; 2: 370-5. 

PMID: 19669267 

29) Gunson RN, Shouval D, Roggendorf M, et 

al. Hepatitis B virus (HBV) and hepatitis C 

virus (HCV) infections in health care 

workers (HCWs): guidelines for prevention 

of transmission of HBV and HCV from 

HCW to patients. J Clin Virol. 2003; 27: 

213-30. PMID:12878084 

30) Daha TJ, Bilkert-Mooiman AJM, 

Ballemans C, et al. Hepatitis B virus 

infected health care workers in the 

Netherlands, 2000-2008. Eur J Clin 

Microbiol Infect Dis. 2009; 28: 1041-4. 

PMID: 19350292 

31) Thurn J, Willenbring K, Crossley K. 

Needlestick injuries and needle disposal in 

Minnesota physicians' offices. Am J Med. 

1989; 86: 575-9. PMID: 2712064 

32) Ammon A, Reichart PA, Pauli G, Petersen 

LR. Hepatitis B and C among Berlin dental 

personnel: incidence, risk factors, and 

effectiveness of barrier prevention 

measures. Epidemiol Infect. 2000; 125: 407-

13. PMID: 11117965 

33) Limentani AE, Elliott LM, Noah ND, 

Lamborn, JK. An outbreak of hepatitis B 

from tattooing. Lancet. 1979; 2: 86-8. 

PMID: 87977 

34) Batista SM, Andreasi MS, Borges AM, et 

al. Seropositivity for hepatitis B virus, 

vaccination coverage, and vaccine response 

in dentists from Campo Grande, Mato 

Grosso do Sul, Brazil. Mem Inst Oswaldo 

Cruz. 2006; 101: 263-7. PMID: 16862319  

35) Seeger C, Mason W, Zoulim F. 

Hepadnaviruses. In: Knipe DM, Howley 

PM, (eds), Fields virology, Philadelphia, 

Lippincott Williams & Wilkins. 2007; 

2977-3029. 

 

 
 

Archive of SID

www.SID.ir

www.SID.ir

