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Abstract
Objectives: The objectives of this study were to estimate the prevalence of the HBV infection in Jazan, Kingdom of Saudi Arabia (KSA) and to correlate serologic findings with epidemiological data
and known risk factors. Methods: Cross-sectional study conducted in 10 health facilities Jazan
province. Study participants (2041) were interviewed using a structured questionnaire. HBsAg
was tested in the blood samples collected from the study participants using commercially available kits. Results: The overall prevalence of hepatitis B among study participants was 8.3% (95% CI:
7.2 - 9.6). The prevalence of HBsAg was found to be the highest (22.4%) among those who were
over 60 years old (95% CI: 13.2 - 35.0). For participants under 20 years old, the prevalence was
the lowest, at only 2.5%. For males the HBV prevalence was 11.2% (95% CI: 9.3 - 13.3), compared
to 7.0% (95 CI: 5.5% - 8.8%) for females. Subjects with a family history of HBV (p = 0. 002) and
dental procedures (p = 0.008) were found to be associated with higher risk for HBV infection. Conclusion: The prevalence of HBsAg in adults in Jazan remains highly relative to KSA national level.
Results showed a marked reduction in HBV among participants under 20 years old. This could be
mainly attributed to the successful implementation of the children’s HB immunization programs
in the region. Additional efforts to control HBV and vaccination for adults are highly recommended.
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1. Introduction

Hepatitis B is caused by infection with the Hepatitis B virus (HBV) [1]. HBV is a serious public health problem
worldwide and a major cause of chronic hepatitis, cirrhosis, and hepatocellular carcinoma (HCC) [2] [3]. The
World Health Organization (WHO) estimates that about 240 million people have been infected with HBV world
widely [4]. Prevalence of HBV varies greatly from place to place, depending on the mode of transmission and
other epidemiological factors [5].
Previous epidemiological studies carried out in KSA have shown that the prevalence of HBsAg has fallen
during the past two decades dramatically [6] [7] with considerable variation in prevalence from one region to
another [8]-[11]. Jazan Province is described by predominantly high rates of HBV. For a long period, it has been
characterized by hyper-endemic HBV infection and its sequelae of chronic liver diseases and hepatocellular carcinoma [12] [13].
HBV is transmitted through blood, semen, and vaginal secretions [1]. Factors that increase the risk of infection include unprotected sexual contact with an infected person, sharing needles and drug injection equipment,
sharing personal items with an infected person, having direct contact with the blood of an infected person,
touching open wounds or needle sticks, and contact during childbirth [1]. A key mode of transmission of chronic
HBV infection is vertical from an HBV-infected mother to child [14]. Studies conducted in KSA showed that
risk factors of HBV infection were similar to those identified globally [15].
The control of childhood HBV infections has greatly reduced the prevalence and burden of HBV infections
and their sequelae [16] [17]. Immunization is considered to be the most powerful control tool for HBV infection
[18] [19]. The health authority in KSA has included the HBV vaccine in the routine childhood immunization
program since October, 1989 [20].
The main objectives of the current study were to determine the prevalence of hepatitis B infection in Jazan
Province and to correlate the results with epidemiological data and known risk factors.

2. Material and Methods
2.1. Study Area
We conducted this study in 10 health facilities in Jazan province. Jazan (also called Gizan) is one of the 13
provinces of the KSA. It is located in southwest of KSA and is highly populated, with 1.5 million residents [21].
Jazan province is divided into 13 sub-administration units.

2.2. Study Population
The study population comprised people residing in all Jazan provinces during the study period.

2.3. Study Design and Sampling
A cross-sectional, health-facility-based study was conducted during the period between October and December
2009. A representative sample of 2200 participants was estimated based on previous HBV prevalence in the region, 95% confidence interval (CI), marginal error 2%, non-response rate 10% and design effect 1.5. The sampling design was a random cluster sampling in two stages based on the different administrative sub-regions in
the province. In the first stage 10 sub-regions were selected at random. To further support this, mostly utilized
health facility in each sub-region unit was used as sampling location. In the second stage participants were recureted randomly in each institution selected.

2.4. Data Collection
All study subjects were interviewed using a structured questionnaire. Standardized, face-to face interviews were
conducted by physicians. The study questionnaire involved information on demographics, socioeconomic status
and other background characteristics. Risk factors such as sexual behaviors, injection risk, history of blood
transfusion, history of surgery, dental procedures, cupping and jaundice, were also included.

2.5. Blood Sample Collection and Serum Preparation
A blood sample totaling 5-ml was taken from each study participant. Serum was separated after 15 minutes at

460

room temperature by bench centrifuge and stored at −40˚C upon being tested.
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2.6. Serological Testing
The determination of the presence of HBsAg was carried out using rapid tests by ACON® [22] according to the
manufacturer’s test procedure. Prior to the study, one doctor and one technician from each PHCC unit were
trained in the test procedure. All positive cases were referred to the Hepatology Clinic for confirmatory tests and
treatment.

2.7. Data Management and Analysis
Data entry and statistical analysis were carried out with SPSS 17. Age-specific and gender-specific HBV prevalence estimates were calculated with 95% confidence intervals (CIs). Chi-square tests/Fisher exact test were
used to compare categorical variables and to assess association with risk factors. Multivariate logistic regression
analysis was utilized to investigate to control for confounders, and the corresponding ORs with 95% CIs were
also estimated. The logistic model was checked for fitness using the Hosmer-Leme show goodness of fit test. A
p-value < 0.05 was considered to be statistically significant.

2.8. Ethical Considerations
Informed written consent was obtained from all adults and from guardian of the children enrolled as per ethical
guidelines of Saudi Arabia regulations. Purpose, potential risk and benefits of the study have been communicated in Arabic language and consent was documented for all study participants. The ethical approval for the
current study was obtained from the ethical committee of the Faculty of Medicine, Jazan University. Participants
were told that they have the right to withdraw from the study if they wish at any time, a privacy of participant
was respected and data were kept confidentially and utilized for the study purposes only.

3. Results
The response rate for test was 92.8% (2041 from the target of 2200 participants). Table 1 presents some background characteristics of the study population. Around 46.3% of the participants were between 20 and 39 years
old, followed by 19% of participants who were in the age group 30 to 39 years old. Only 2.9% of the participants were over 60 years old. Regarding the residence of the study population, 48.1% were from urban areas
compared with 31.9% from rural areas. The ratio of males to females was 1:1, and 90.2% of the respondents
were Saudi nationals.
The prevalence of HBsAg according to demographic characteristics in Jazan region is shown in Table 2. The
prevalence of HBsAg by age shows that participants over-60 age group had the highest HBV prevalence (22.2%)
(95% CI: 13.2 - 35.0). The prevalence among participants under 20 years old was only 2.6% (95% CI: 1.21 5.4). The prevalence of HBV according to place of residence shows that 5.2% of the urban population were
HBV positive (95% CI: 3.9 - 6.7) compared with 7.0% among respondents from rural areas (95% CI: 5.2 - 9.3).
Regarding gender, the HBV prevalence among men was 11.2% compared with 7.0% among women, with a significant difference in HBV prevalence based on gender (p = 0.002). The overall prevalence of HBV infection
was found to be 8.3% (95% CI: 7.2 - 9.6).
Table 3 illustrates the seropositivity of HBsAg by risk related variables. Participants with a history of previous dental procedures, blood transfusion, hemodialysis and family history of HBV or HCV were associated
with HBsAg infection (p = 0.008, 0.032, p = 0.034 and p = 0.002 respectively). No significant difference in infection risk was found, according to other variables in the table.
The univariate prevalence odds ratios with 95% confidence interval estimates for the risk factors are presented
in Table 4. Significant risk factors for HBV infection were: history of dental procedures (p = 0.008), history of
blood transfusion (p = 0.032), family history of HBV or HCV (p = 0.002) and hemodialysis (p = 0. 016). Further
analysis was conducted using multiple logistic regression model to evaluate the contribution of each risk factor
in the presence of other risk factors. The only risk factor that retained statistical significance in the final regression equation was having had a dental procedure. The associated odds ratio for this variable was 2.0, with a 95%
confidence interval estimate of 1.15 to 3.41. In the presence of this variable, hemodialysis, blood transfusion,
and family history of HBV and HBC lost significance.
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Table 1. Demographic characteristics of the studied population.
Characteristics

NO

%

<20 years

248

12.2

20 - 29 years

946

46.3

30 - 39 years

388

19.0

40 - 49 years

183

9.0

50 - 59 years

95

4.7

>60 years

60

2.9

Not stated

121

5.9

Urban

981

48.1

Rural

652

31.9

Not stated

408

20.0

Illiterate

256

12.5

Primary

294

14.4

Intermediate

333

16.3

High secondary

579

28.4

Graduate

347

17.0

Post graduate

4

0.2

Not stated

228

11.2

Bachelor

594

29.1

Married

1105

54.1

Widowed

18

0.9

Polygamist

13

0.6

Children

311

15.2

Total

2041

100

Age groups

Residence type

Educational Level

Marital Status

4. Discussion
The global HBV carriage rate varies widely, ranging from 1% to 20%. This variation is mainly attributed to the
mode of transmission and control efforts. In the present study we have successfully determined the prevalence of
HBsAg and its associated risk factors in Jazan region. Our results indicated that the prevalence of HBsAg in Jazan area was 8.3% (169 cases out of 2041 total participants). These results indicate a slight increase in the prevalence of HBV in adults compared with (Ayoola, et al. 2003) [23] and lower than the prevalence produced by
Arya, et al., 1985 [9]. Recent studies of HBV in other parts of KSA suggested a significant decline of the during
the past two decades [6] [24].
On the other hand, the present study revealed a marked reduction in the prevalence of HBV in participants
under 20 years of age, with a prevalence rate of 2.5% compared to the rate of 6.7% before the HBV vaccination
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Table 2. Prevalence of HBV Infection Among 2041 volunteer Jazan Region by Age, Residence and Gender.
Characteristics

N-positive/N-tested

HBsAg%

95% CI

<20 year

6/233

2.6

1.2 - 5.4

20 - 29 year

74/885

8.4

6.7 - 10.3

30 - 39 year

32/333

9.6

6.8 - 13.2

40 - 49 year

24/172

14

9.5 - 19.9

50 - 59 year

9/78

11.5

6.2 - 20.5

>60 year

12/54

22.2

13.2 - 35.0

Urban

48/929

5.2

3.9 - 6.7

Rural

43/614

7.0

5.2 - 9.3

Male

102/912

11.2

9.3 - 13.3

Female

67/956

7.0

5.4 - 8.6

Overall prevalence

169/2041

8.3

7.2 - 9.6

H. Ageely et al.
p-value

Age groups

0.000

Residence type
0.134

Gender
0.002

Table 3. Prevalence of HBV Infection in Jazan Region according to some selected risk-factors (n = 2041).
Variables (Exposure to Potential Risks)

Yes

No

p-value

Dental procedures

04.80% (26/542)

8.4% (107/1279)

0.008

History of blood transfusion

12.00% (17/142)

7.0 (117/1671)

0.032

Hemodialysis

30.00% (03/10)

7.4% (132/1785)

0.034

Washam (tattoos)

0% (0/4)

7.2% (135/1795)

0.732

Family history of (HBV/HCV)

53.3% (57/107)

3.1% (48/1566)

0.002

History of surgery

6.8 (21/309)

7.5 (114/1512)

0.649

Hospitalization

6.80% (39/576)

7.7% (97/1261)

0.484

Hijama (cupping)

12.1% (8/66)

7.4% (127/1726)

0.341

program [25]. This marked reduction in the HBV infection rate among this age group is likely to be explained
by the success of the HBV vaccination program conducted by the health authority in the area. This also suggests
that vaccinating those in older age groups might reduce both the prevalence and the burden of the diseases
among the local population.
History of blood transfusion and family history of HBV/HCV were associated with a high risk of HBV infection; this finding is supported by Alswaidi and Brien’s study, as they found that the sharing of personal belongings, particularly razors, was one of the risk factors in KSA [15], and is also similar to what Pereia et al. Reporton their multi-centric study in Brazil [26]. Hemodialysis results in frequent blood transfusions and thus increase
the risk of HBV infection. Dental procedures were associated with HBV infection in Jazan, this finding is similar to the situation in Brazil [26].
An association between hospitalization and HBV infection has been reported in many studies [26] [27], but in
our study there was no significant association. Hijama (cupping) was found to have no significant association
with HBV infection; a similar finding reported by Pereira et al. in their multi-centric study in which they suggested no significant relationship between tattoos and body piercings and HBV infection [26].
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Table 4. Some factors associated with hepatitis B virus infection according to the bi-variate and the multivariate analysis
(Prevalence ORs), with 95% CIs (n = 2041).
Bivariate

Multivariate

Variables
OR (95% CI)

p-value

OR (95% CI)

p-value

Age (less than 20/20+)

3.22 (1.70 - 6.01)

0.001

3.28 (1.30 - 8.27)

0.012

Gender (Female/Male)

1.67 (1.21 - 2.30)

0.002

0.61 (0.38 - 0.99)

0.043

Residence (Urban/Rural)

1.30 (0.90 - 2.11)

0.135

1.49 (0.94 - 2.36)

0.083

Dental procedures

1.81 (1.16 - 2.81)

0.008

1.98 (1.15 - 3.41)

0.013

Blood transfusion

1.80 (1.05 - 3.10)

0.032

0.35 (0.19 - 0.70)

0.052

Hemodialysis

5.36 (1.30 - 20.9)

0.016

0.28 (0.04 - 0.69)

0.165

Drug addiction

1.10 (0.0 - 1.22)

0.870

1.21 (0.16 - 8.98)

0.847

Family History of (HBV/HCV)

1.50 (1.16 - 2.04)

0.002

-

-

History of surgery

1.10 (0.69 - 1.81)

0.650

-

-

Hospitalization

1.14 (0.78 - 1.68)

0.484

-

-

Demographics

Exposure to potential risks (yes/no)

One of the potential limitations of this study, that it was based on a cross-sectional survey design, the direction of relationships and causal relationships cannot be determined. In addition to that, the population of this
study included only patients attending different selected health facilities in the region, which might put its implication in the data fullness and completion. And finally information regarding the potential risk factors was
based only on self-reporting of study participants. Despite these limitations, the study updated our knowledge
about the status of HBV in Jazan region and emphasized the role of vaccination in reducing the prevalence of
the infection.

5. Conclusion
In conclusion, the prevalence of HBV in children under 20 years old in Jazan area is markedly low. Although
the prevalence of HBV has been declining in all parts of KSA, its overall prevalence in Jazan region is still high.
This high prevalence rate calls for additional efforts regarding the vaccination program, active screening and
vaccination for young adults and public health education campaigns in the media to promote better awareness of
risk factors.

Acknowledgements
The authors would like to thank Jazan University for the financial support of this study. The authors also acknowledge with much appreciation the assistance provided by Jazan Directorate of Health, KSA. Thanks also
extend to all study participants who sacrificed their valuable-time taking an active part of the survey.

References
[1]

Centers for Disease Control and Prevention. Hepatitis B Information for Health Professionals.
http://www.cdc.gov/hepatitis/HBV/index.htm

[2]

Perz, J.F., Armstrong, G.L., Farrington, L.A., Hutin, Y.J. and Bell, B.P. (2006) The Contributions of Hepatitis B Virus
and Hepatitis C Virus Infections to Cirrhosis and Primary Liver Cancer Worldwide. Journal of Hepatology, 45, 529538. http://dx.doi.org/10.1016/j.jhep.2006.05.013

[3]

Pollicino, T. and Saitta, C. (2014) Occult Hepatitis B Virus and Hepatocellular Carcinoma. World Journal of Gastroenterology, 20, 5951-5961. http://dx.doi.org/10.3748/wjg.v20.i20.5951

464

H. Ageely et al.

[4]

World Health Organization (WHO) Factsheet. Hepatitis B, Factsheet Number 204-July 2014.
http://www.who.int/mediacentre/factsheets/fs204/en/

[5]

Alter, M.J. (2003) Epidemiology of Hepatitis B in Europe and Worldwide. Journal of Hepatology, 39, S64-S69.
http://dx.doi.org/10.1016/S0168-8278(03)00141-7

[6]

Al-Wayli, H.M. (2009) Prevalence of Hepatitis B Surface Antigen in a Saudi Hospital Population. Saudi Medical
Journal, 30, 448.

[7]

Alshabanat, A.A., Albacker, R.B., Basalama, A.A., Salamah, A.A.B. and Saleh Alfrayh, A. (2013) Profile of Viral
Hepatitis in Saudi Arabia. Biomedical Research, 24, 396-399.

[8]

Al-Faleh, F.Z. (2003) Changing Pattern of Hepatitis Viral Infection in Saudi Arabia in the Last Two Decades. Annals
of Saudi Medicine, 23, 367-371.

[9]

Arya, S.C., Ashraf, S.J., Parande, C.M., El-Sayed, M., Sahay, R., Ageel, R. and Tobeiqi, M.S. (1985) Hepatitis B Virus
in Jizan, Saudi Arabia. Journal of Medical Virology, 17, 267-274. http://dx.doi.org/10.1002/jmv.1890170308

[10] E-Hazmi, M.A. (1989) Hepatitis B Virus in Saudi Arabia. Journal of Tropical Medicine and Hygiene, 92, 56-61.
[11] Abdullah, S.M. (2013) Prevalence of Hepatitis B and C in Donated Blood from the Jazan Region of Saudi Arabia. The
Malaysian Journal of Medical Sciences: MJMS, 20, 41-46.
[12] Ashraf, S.J., Arya, S.C., El-Sayed, M., Sahay, R., Parande, C.M., Tajuddin, M.R., et al. (1986) A Profile of Primary
Hepatocellular Carcinoma Patients in the Gizan Area of Saudi Arabia. Cancer, 58, 2163-2168.
http://dx.doi.org/10.1002/1097-0142(19861101)58:9<2163::AID-CNCR2820580934>3.0.CO;2-2
[13] Parande, C.M., Arya, S.C. and Ashraf, S.J. (1986) Hepatitis B Virus among Saudi Children in Gizan, Saudi Arabia. Infection, 14, 223-225. http://dx.doi.org/10.1007/BF01644267
[14] Shepard, C.W., Simard, E.P., Finelli, L., Fiore, A.E. and Bell, B.P. (2006) Hepatitis B Virus Infection: Epidemiology
and Vaccination. Epidemiologic Reviews, 28, 112-125. http://dx.doi.org/10.1093/epirev/mxj009
[15] Alswaidi, F.M. and O’Brien, S.J. (2010) Is There a Need to Include HIV, HBV and HCV Viruses in the Saudi Premarital Screening Program on the Basis of Their Prevalence and Transmission Risk Factors? Journal of Epidemiology &
Community Health, 64, 989-997. http://dx.doi.org/10.1136/jech.2009.093302
[16] Hou, J., Liu, Z. and Gu, F. (2005) Epidemiology and Prevention of Hepatitis B Virus Infection. International Journal
of Medical Sciences, 2, 50-57. http://dx.doi.org/10.7150/ijms.2.50
[17] Wasley, A., Kruszon-Moran, D., Kuhnert, W., Simard, E.P., Finelli, L., McQuillan, G. and Bell, B. (2010) The Prevalence of Hepatitis B Virus Infection in the United States in the Era of Vaccination. Journal of Infectious Diseases, 202,
192-201. http://dx.doi.org/10.1086/653622
[18] Yu, A.S., Cheung, R.C. and Keeffe, E.B. (2004) Hepatitis B Vaccine. Clinics in Liver Disease, 8, 283-300.
http://dx.doi.org/10.1016/j.cld.2004.02.010
[19] Chang, M.H. (2003) Decreasing Incidence of Hepatocellular Carcinoma among Children Following Universal Hepatitis B Immunization. Liver International, 23, 309-314. http://dx.doi.org/10.1034/j.1478-3231.2003.00865.x
[20] Al-Faleh, F.Z., Ayoola, E.A., Al-Jeffry, M., Arif, M., Al-Rashed, R.S. and Ramia, S. (1993) Integration of Hepatitis B
Vaccine into the Expanded Program of Immunization: The Saudi Arabian Experience. Annals of Saudi Medicine, 13,
231-236.
[21] Department of Statistics and Information, KSA; 2010-1431 Population Census Preliminary Results [Online].
http://www.cdsi.gov.sa/
[22] ACON Laboratories, Inc, USA. (2001) ACON HCV. One Step Hepatitis C Virus Test Strip. San Diego, s.n., R015039.
[23] Ayoola, A.E., Tobaigy, M.S., Gadour, M.O., Ahmad, B.S., Hamza, M.K. and Ageel, A.M. (2003) The Decline of Hepatitis B Viral Infection in South-Western Saudi Arabia. Saudi Medical Journal, 24, 991-995.
[24] Abdo, A.A., Sanai, F.M. and Al-Faleh, F.Z. (2012) Epidemiology of Viral Hepatitis in Saudi Arabia: Are We Off the
Hook? Saudi Journal of Gastroenterology, 18, 349-357. http://dx.doi.org/10.4103/1319-3767.103425
[25] Al-Faleh, F.Z., Ayoola, E.A., Arif, M., Ramia, S., al-Rashed, R., Al-Jeffry, M., Al-Mofarreh, M., Al-Karawi, M. and
Al-Shabrawy, M. (1992) Seroepidemiology of Hepatitis B Virus Infection in Saudi Arabian Children: A Baseline Survey for Mass Vaccination against Hepatitis B. Journal of Infection, 24, 197-206.
http://dx.doi.org/10.1016/0163-4453(92)93006-C
[26] Pereira, L.M., Martelli, C.M., Merchán-Hamann, E., Montarroyos, U.R., Braga, M.C., de Lima, M.L., et al. (2009)
Population-Based Multicentric Survey of Hepatitis B Infection and Risk Factor Differences among Three Regions in
Brazil. The American Journal of Tropical Medicine and Hygiene, 81, 240-247.
[27] Al-Shamahy, H.A. (2000) Prevalence of Hepatitis B Surface Antigen and Risk Factors of HBV Infection in a Sample
of Healthy Mothers and Their Infants in Sana’a, Yemen. Annals of Saudi Medicine, 20, 464-467.

465

