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Background: About 2 billion people in the world are exposed to hepatitis B virus. Africa contributes 25% of the global Hepatitis
B burden and prevalence in Uganda is 4.3%. Routine testing to establish the burden, improve prevention and control through early
diagnosis and management are rare in hospital settings. We aimed at establishing the prevalence and factors associated with hepatitis
B infection among adults attending outpatient clinic at Mbarara Regional Referral Hospital (MRRH) in Uganda.

Methods: A hospital-based cross-sectional study was conducted among outpatients attending MRRH. Consecutive sampling method
was used to recruit participants. Interviewer-administered questionnaires were used to collect data. Blood samples were collected to
test HBsAg. Summary statistics were used to describe the socio-demographic characteristics of study participants and the proportion of
Serostatus for hepatitis B infection. Bivariate followed by multivariate logistic regression analysis was conducted to assess the factors
associated with hepatitis B infections. All independent variables with p-values <0.2 were entered into a multivariate model to adjust
for confounding. A p value <0.05 was considered statistically significant.

Results: A total of 400 participants were recruited. 64.5% were females (n=258) and aged 18-29 years (48.5%, n=193). Overall, 22
(5.5%) participants were found to be seropositive for hepatitis B infection. Residing in Kiruhura district (AOR = 11.9, 95% CI: 2.40-
59.25, p<0.003) was significantly associated with hepatitis B infection while being female (AOR = 0.3, 95% CI: 0.11-0.88, p<0.018)
was protective.

Conclusion: Prevalence of hepatitis B infection among adult patients attending outpatient clinic at MRRH was 5.5% with male
gender and residing in Kiruhura district as factors associated with high prevalence of hepatitis B infection. Ministry of Health should
scale up hepatitis B routine testing and treatment at MRRH and its catchment area, with special control programs such as screening,
vaccination, and sensitization involving men.

Keywords: hepatitis B, Uganda, prevalence, associated factors

Introduction

Globally, about two billion people are exposed to hepatitis B virus,' of which 296 million are chronic carriers of hepatitis
B surface antigen.” WHO Western Pacific Region has the highest, followed by the African Region, where 116 and 81 million
people, are chronically infected, respectively.® In 2019 alone, there were approximately 820,000 deaths associated with
hepatitis B, mainly secondary to liver cirrhosis and hepatocellular carcinoma.”

Hepatitis B infection is caused by the hepatitis b virus (HBV), a double stranded enveloped DNA virus with icosahedral
nucleocapsid.? The virus can be spread through vertical transmission (mother-to-child), or horizontally by exposure to blood and
body fluids of infected individuals (saliva, vaginal fluids, seminal fluids, etc), through needle stick injury, body fluid splashes, and
sexual intercourse especially among individuals with multiple sexual partners.> HBV can also be spread through blood
transfusion although the incidence has greatly reduced due to the routine screening of blood products before transfusion.’

HBV infection is self-limiting in up to 90% of patients who acquire HBV in adulthood. It becomes chronic in less than 5% of the
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cases, with only 1% experiencing a fulminant acute hepatitis which can be fatal. Hepatitis B infection predisposes infected
persons and health workers to serious morbidity risks such as liver cirrhosis and primary liver cancer.*

Uganda is one of the countries with the highest prevalence of HBV globally. In the 2005 Uganda National
Serosurvey, prevalence of hepatitis B was reported at 10%.° In 2018, the prevalence was reported at 4.3% (5.6%
among men and 3.1% among women).® The survey indicated that hepatitis B prevalence was highest in Northern region
with 4.6% in mid North, 4.4% in Northeast and 3.8% in West Nile. Hepatitis B infection was lower in the rest of the
country with a range of 0.8% in Southwest region to 2.7% in East Central region.” Ochola and others had earlier found
that up to 17.6% of the people in Gulu (Northern Uganda) had HBV infection, with a lifetime exposure of 72.4%.
Individual anecdotal reports from health workers suggest that Hepatitis B is on the rise in western Uganda. A household
cross-sectional study in Kiruhura district, south-western Uganda recently reported a prevalence of 4.1%."

There have been various Hepatitis B prevention strategies by The Ministry of Health and Non-Governmental
Organizations such as vaccination of children since 2002 under Uganda National Expanded Programme on
Immunization (UNEPI). HBV vaccination protects individuals against morbidity, mortality, and complications of HBV
infection.” Despite the above, there is still limited information on the prevalence of HBV in the hospital settings in
western Uganda. There is no routine screening of hepatitis B in most hospitals in Uganda and suspected cases with the
clinical signs and symptoms are usually referred to private laboratories for hepatitis B surface antigen (HBSAg).
A higher prevalence is presumed in a health facility compared to the household reports.

The aim of this study was to assess the prevalence and factors associated with HBV infection among patients seeking
care at a regional referral hospital in south western Uganda.

Methodology
Study Design and Duration

This was a cross-sectional study using quantitative techniques. The study was carried out between June 2019 and July 2019.

Study Site

The study was carried out at the outpatient department, Mbarara Regional Referral Hospital (MRRH), a public hospital
located in Southwestern Uganda. The hospital serves over 10 districts with a population of more than 2.5 million people.
It also receives patients from neighbouring countries of Rwanda, Tanzania, and The Democratic Republic of Congo. It
doubles as a teaching hospital for Mbarara University of Science and Technology (MUST). According to the ministry of
health (2018), every day 1200-1500 patients seek health services at MRRH, out of which over 200 visit the OPD. The
study targeted patients seeking health services at the OPD which is an entry point into the hospital.

Selection Criteria

Adults aged 18-59 years seeking general medical services at the OPD of Mbarara Regional Referral Hospital who
consented to participate were included in the study. Those aged 18—59 years who were very sick and too weak to undergo
an interview were excluded and referred to the emergency ward. The latter admits very sick medical and surgical patients
for resuscitation and further management.

Sample Size and Sampling

Sample size calculation for single population.’
E=1AN

where,

N= the sample size (respondents to be interviewed)
E = the precision of the study (5%)
E=5%=0.05

0.05 = 1AN

n = 400
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A total of 400 respondents were interviewed.

Participants were consecutively recruited into the study, with the first patient aged 18 to 59 years in the OPD register
consented as the starting point. The next consenting patient was enrolled. The procedure was repeated until the sample
size was obtained.

Data Collection

Data was collected using a structured and pretested questionnaire by two trained research assistants (RAs) supervised by
the principal investigator (PI). The PI trained the RA in data collection procedure and study tools. Data were collected
daily in the outpatient clinic of MRRH from 20th June to 10th July 2019. Both English and local languages (Runyakitara)
were used. The dependent variable was HBV infection status which was recorded either seronegative or seropositive. The
HBYV infection was determined by doing a hepatitis B surface antigen (HBsAg) which confirms the presence of infection
in the body." The independent variables were the socio-demographic characteristics, lifestyle factors and medical factors.

Standard Operating Procedure for HBV Testing

For the detection of HBsAg, 4 mL of venous blood was collected into a labelled plain vacutainer by a trained laboratory
technician from the participant upon consent. The sample was transported in a cold box to Mbarara Diagnostic Laboratory
Centre located on plot 56 high street Mbarara town for HBsAg testing. The blood sample was centrifuged to obtain serum.
About 80uL of serum was then pipetted and transferred onto the sample pad of an SD BIO-LINE HBsAg WB one step, rapid,
Immunochromatographic test strip for hepatitis B surface antigen test (expiry date: October 2020) and started the timer
immediately. Results were read at 15 minutes. The seropositive was indicated by the appearance of two red or pink lines (the
test and control lines). Negative results were indicated by only one red or pink line appearing in the Control Zone (C). The
HBsAg rapid Immunochromatographic test has a sensitivity and specificity of about 91% and 98%, respectively.'® Test
results for hepatitis B were collected from the lab and a hard copy filed with the in-charge nurse at OPD. Participants were
called by telephone to receive their results. Those found positive for hepatitis B surface antigen were called to receive their
results and linked to a physician in the OPD specialised medical clinic for individualised follow-up including further blood
work-up on the viral load, HbeAg and HbcAg before the decision to treat was made. Those found negative were counselled
on preventive measures such as hepatitis B vaccination.

Data Management and Analysis

Data was entered into Epi Info version 3.0 for cleaning and then exported into Stata 14.0 software (StataCorp LLC,
College Station, Texas, USA) for statistical analysis. Frequencies and percentages were calculated and reported for all the
categorical characteristics. Continuous variables were assessed for normal distribution using Shapiro—Wilk test and
thereafter reported as mean and standard deviation for normally distributed data, and median (interquartile range) for non
parametric data.

The overall prevalence was calculated as the proportion of participants that were seropositive for hepatitis B infection
(HBsAg positive) in relation to the sample size (denominator). Chi square tests for associations were computed to detect
differences in all the categorical variables with probability values (p values) calculated at p<0.05 level of statistical
significance, and corresponding odds ratios and 95% confidence intervals. Logistic regression was done to determine
factors that were associated with Hepatitis B infection. Covariates associated with p values <0.2 in the binary logistic
regression analysis were entered into multivariate logistic regression model through forward stepwise elimination method
to obtain the final predictive model of covariates that were independently associated with HBV at p<0.05 level of
statistical significance.

Ethical Consideration

This study was conducted in line with the principles described in the Declaration of Helsinki. The study protocol was
approved by Mbarara University of Science and Technology Research Ethics Committee (Study IRB Number 26/14—19).
Written informed consent was obtained from each study participant to confirm willingness to participate after explaining the
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objective of the study. Confidentiality was ensured by using codes instead of participants’ names. Recruitment to participate

in the study was free, and voluntary and participants were assured of freedom to withdraw from the study at any point.

Results

Characteristics of the Participants

Table 1 summarizes the demographic characteristics of the participants. A total of 400 participants were recruited into the
study (response rate=100%). The majority of the participants were females (n=258, 64.5%), married (n=209, 52.38%),
and aged 18-29 years (n=193, 48.25%). Up to 95.5% (n=381) were Ugandans and more than half had regular income
(63%, n=250), resided in urban areas (52.8%, n= 21) and protestants by religion (55%, n=220).

Table | Socio demographic Characteristics of Adult Outpatients

Attending Mbarara Regional Referral Hospital

Characteristics Frequency, n (%)
Gender Male 142 (35.5)
Female 258 (64.5)
Age in years 18-29 193 (48.3)
3044 125 (31.2)
45-59 82 (20.5)
District of origin Mbarara 148 (37.0)
Isingiro 58 (14.5)
Kiruhura 23 (5.8)
Others 171 (42.7)
Marital status Married 209 (52.4)
Single 142 (35.6)
Separated 32 (8.0)
Windowed 16 (4.0)
Level of education No formal 18 (4.5)
Primary 148 (37.0)
Secondary 140 (35.0)
Tertiary 94 (23.5)
Occupation Student 97 (24.3)
Farmer 109 (27.3)
Civil servant 63 (15.8)
Casual labour 27 (6.8)
Business 56 (14.0)
Other 47 (11.8)
(Continued)
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Table | (Continued).

Characteristics Frequency, n (%)
Regular income Yes 250 (63.0)
No 147 (37.0)
Income level in UGX <100,000 125 (31.0)
2100,000 275 (69.0)
Nationality Uganda 381 (95.5)
Other 18 (4.5)
Residence Urban 211 (53.0)
Rural 189 (47.0)
Religion Catholic 121 (30.0)
Protestant 220 (55.00)
Muslim 27 (7.0)
Adventist 13 (3.0
Pentecost 18 (4.50)
Others 1 (0.25)

Prevalence of Hepatitis B Infection
The prevalence of hepatitis B infection was 5.5% (22/400, Figure 1). In the bivariate analysis, gender (p=0.017) and

district of origin (p=0.002) were significantly associated with HBV infection among the study participants (Table 2).

Findings show that gender, district of origin were associated with hepatitis B infection among outpatients attending

MRRH. Females were less likely to be seropositive compared to males (unadjusted odds ratio (UOR) = 0.4, 95% CI:

0.14-0.95, p = 0.017). Outpatients from Kiruhura district were 13.4 times more likely to be seropositive compared to

those from Mbarara District (UOR = 13.4, 95% CI: 2.96-60.95, p = 0.002).

Factors Associated with Hepatitis B Infection
In the multivariate model (Table 3), gender and district of origin were then factors associated with hepatitis B infection
among outpatients attending MRRH. Females were less likely to be seropositive compared to males (AOR = 0.3, 95%

Bl Positive
Em Negative

94.5%

Figure | Prevalence of hepatitis B infection among adult outpatients attending Mbarara Regional Referral Hospital.
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Table 2 Bivariate Analysis of Factors Associated with Hepatitis B Infection (N = 400)

Characteristics Hepatitis B Infection OR(95% CI) | p
Seropositive | Seronegative

Gender Male 13(9.2) 129(90.8) 1.0 0.017*
Female 9(3.5) 249(96.5) 0.4(0.1-0.9)

Age in years 18-29 9(4.7) 184(95.3) 1.0 0.676
3044 9(5.6) 118(94.4) 1.2(0.4 -3.3)
45-59 6(7.3) 76(92.7) 1.6(0.64.7)

District of origin Mbarara 3(2.0) 145(98.0) 1.0 0.002*
Isingiro 4(6.9) 54(93.1) 3.6(0.8-16.5)
Kiruhura 521.7) 18(78.3) 13.4(3.0-61.0)
Others 10(5.9) 161(94.1) 3.0008 —11.1)

Marital status Currently married | 10(4.8) 199(95.2) 1.0 0.503
Not married 12(6.3) 178(93.7) 1.3(0.6-3.2)

Level of education No formal 2(11.1) 16(88.9) 1.0 0.674
Primary 9(6.1) 139(93.9) 0.5(0.1-2.6)
Secondary 7(5.00) 133(95.00) 0.4(0.1-2.2)
Tertiary 4(4.3) 90(95.7) 0.3(0.1-2.1)

Occupation Salaried 5(7.9) 58(92.1) 1.0 0.619
Self-employed 9(5.5) 156(94.5) 1.7(0.2-2.1)
Unemployed 8(4.7) 164(95.3) 0.6(0.3-1.8)

Regular income Yes 11(4.4) 239(95.6) 1.0 0.195%
No 11(7.5) 136(92.5) 2.1(0.7-6.4)

Average monthly income in UGX | <100,000 4(3.2) 121(96.8) 1.0 0.174*
=100,000 18(6.5) 257(93.5) 2.1(0.7-6.4)

Residence Urban 9(4.27) 202(95.73) 1.0 0.252
Rural 13(6.9) 176(93.1) 1.7(0.8-4.0)

Religion Catholics 6(5.0) 115(95.0) 1.0 0.641
Protestants 14(6.4) 206(93.6) 1.3(0.6-3.6)
Others 2(3.4) 57(96.6) 0.7(0.1-3.4)

Number of sexual partners None 2(5.3) 36(94.7) 1.0 0.996
| 7(5.4) 122(94.6) 1.0(0.2-5.3)
2+ 13(5.6) 120(94.4) 1.1(0.24.9)

(Continued)
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Table 2 (Continued).

Characteristics Hepatitis B Infection OR(95% Cl) | p
Seropositive | Seronegative

Circumcision status Yes 12(6.4) 175(93.6) 1.0 0.355
No 9(4.3) 199(95.7) 0.7(0.3-1.6)

Sharing sharp objects No 6(3.5) 165(96.5) 1.0 0.174*
Yes 15(6.6) 213(93.4) 1.9(0.7-5.1)

Blood transfusion Yes 13.1) 31(96.9) 1.0 0.537
No 21(5.7) 346(94.3) 1.9(0.2 —14.5)

HIV status Positive 2(3.8) 50(96.2) 1.0 0.661
Negative 1 8(6.1) 276(93.9) 1.6(0.4-7.2)
Unknown 2(3.7) 52(96.3) 0.9(0.1-7.1)

History of STI No 5(3.3) 146(96.7) 1.0 0.135%
Yes 17(6.8) 232(93.2) 2.1(0.9-5.9)

Family history of hepatitis Yes 2(13.3) 13(86.7) 1.0 0.176*
No 20(5.2) 364(94.8) 0.4 (0.1-1.7)

Surgical operations Yes 3(5.0) 57(95.0) 1.0 0.854
No 19(5.6) 321(94.4) 1.1(0.3-3.9)

Vaccinated against hepatitis B Yes 1(5.9) 16(94.1) 1.0 0.944
No 21(5.5) 362(94.5) 0.9(0.1-7.3)

Note: *p<0.2.

Abbreviations: STI, sexually transmitted infections; HIV, human immunodeficiency virus; UGX, Ugandan shillings.

CI: 0.11-0.88, p<0.05). Also, outpatients from Kiruhura district were 11.9 times more likely to be seropositive compared
to those from Mbarara District (AOR = 11.9, 95% CI: 2.40-59.25, p<0.05).

Discussion
In this study, we investigated the prevalence of hepatitis B infection among outpatients attending Mbarara Regional
Referral Hospital in southwestern Uganda. Of the study participants, 5.5% were seropositive. This prevalence is higher
than 3.8% (for western region) reported by Bwogi et al while conducting a nationwide population-based cross-sectional
survey involving adults of ages 15-59 years and children less than 5 years old.> It is also higher than the national
prevalence of 4.3% reported in the results of Uganda Population-based HIV Impact Assessment Survey of 2016. It is
lower than 7% reported among fishing communities around Lake Victoria.'' Within southwestern Uganda, Apecu et al
recently indicated still a low prevalence of HBV at 4.1% in a household cross-sectional study in Kiruhura district.® In our
study, a higher prevalence implies an increasing incidence of hepatitis B infection among the populations, but also this
being a hospital-based study, the disease burden is expected to be higher compared to community/household surveys.
In this hospital-based cross-sectional study, gender and district of origin were factors associated with hepatitis
B infection among outpatients attending MRRH. Males reported a higher likelihood of hepatitis B infection compared
to their females. This finding is consistent with findings in a study conducted on HBsAg seroclearance among 52 patients
in which males showed a higher proportion of HBV infection.'? Apecu et al also showed that males were at a higher risk
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Table 3 Multivariate Analysis of Factors Associated with Hepatitis B Infection Among Outpatients Attending
Mbarara Regional Referral Hospital

Hepatitis B Infection UOR95% CI | AOR (95% CI)
Seropositive | Seronegative
Gender Male 13 (9.2) 129(90.8) Ref.
Female 9(3.5) 249(96.5) 0.4(0.1-0.9) 0.3(0.1-0.8)*
Regular income Yes 11(4.4) 239(95.6) Ref.
No 11(7.5) 136(92.5) 2.1(0.7-6.4) 1.8(0.74.8)
Average monthly income in UGX | <100,000 4(3.2) 121(96.8) Ref.
=100,000 18(6.6) 257(93.4) 2.1(0.7-6.4) 2.2(0.6-8.2)
Sharing sharp objects Yes 6(3.5) 165(96.5) Ref.
No 15(6.6) 213(93.4) 1.9(0.7-5.1) 1.6(0.64.7)
History of STI No 5(3.3) 146(96.7) Ref.
Yes 17(6.8) 232(93.2) 2.1(0.9-5.9) 1.3(0.44.0)
Family history of hepatitis Yes 2(13.3) 13(86.7) Ref.
No 20(5.2) 364(94.8) 0.4 (0.1-1.7) 0.2(0.0-1.1)
District of origin Mbarara 3(2.0) 145(98.0) Ref.
Isingiro 4(6.9) 54(93.1) 3.6(0.8-16.5) 2.8(0.6 —13.8)
Kiruhura 5(21.7) 18(78.3) 13.43.0 -61.0) | 11.9(2.4 —59.3)*
Others 10(5.8) 161(94.2) 3.0008 —11.1) | 2.4(0.6 —9.0)

Note: *p<0.05.
Abbreviations: UOR, unadjusted odds ratio; AOR, adjusted odds ratio.

of hepatitis B infection compared to females.® This could be attributed to risky sexual behavioural practices of polygamy
and multiple sexual partners in men.

This study showed that outpatients from Kiruhura district reported a significantly higher likelihood of HBV infection
1'* showed that

the HBV prevalence differed between Aboriginal women residing in remote areas compared to those in major cities.

than those from Mbarara district. This indicates contextual differences in residence. Similarly, Reekie et a

Bwogi et al also showed that region of residence was significantly associated with Hepatitis B.> Kiruhura district,
southwestern Uganda is home to Bahima ethnic group who contribute about 12.1% of the district population.®
A household survey had shown that belonging to the Bahima ethnic group was significantly associated with Hepatitis
B and HIV infections.® This was partly attributed to anecdotal evidence of risky sexual behaviour of “sharing” wives that
could promote the spread of the virus. This study also showed significant gender difference in the burden of hepatitis
B virus. This is comparable to other studies in China'* and Sierra Leone."”

This study was the first to assess for the prevalence and associated factors of hepatitis B infection among
outpatients aged 15-59 years at the largest referral and teaching hospital in southwestern Uganda. The Ministry of
Health should scale up routine testing and treatment of hepatitis B at Mbarara hospital and its catchment areas.
There is a need to engage men in hepatitis B routine testing and other control programs such as vaccination and
sensitization to minimise the chances of transmission. The results can also be used as reference for future surveys in

other regional referral hospitals.
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Limitations of the Study

Self-reported information was obtained from the respondents. Therefore, there might have been a possibility of social

desirability bias on the scales used to assess the study variables. Information obtained was also subject to recall bias as

participants might not recall all required information accurately.

Conclusions
The prevalence of hepatitis B infection among outpatients attending Mbarara Regional Referral Hospital was generally

high at 5.5%. This study has demonstrated that gender and district of residence are reliable factors associated with

hepatitis B infection among outpatients attending Mbarara Regional Referral Hospital.
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