Burden of hepatitis B surface antigen sero-prevalence and associated
factors among pregnant women receiving antenatal care at a public
health institution, southern Ethiopia, 2018: implications for public
health prevention
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Abstract

Introduction: Globally, more than 257 million people are living with chronic hepatitis B virus (HBV) infection, which is
a major cause of morbidity and mortality in Africa and Asia. The nationwide disease burden of chronic HBV in Ethiopia is
estimated to be approximately 8%. Thus, determining the factors associated with HBsAg seroprevalence in different geo-
graphical settings and in different population sub-groups is paramount in designing appropriate preventative measures.
Aim of the research: To identity the burden of hepatitis B surface antigen sero-prevalence and associated factors among
pregnant women.

Material and methods: A cross-sectional study was conducted at Jinka Hospital among pregnant mothers. A pre-tested,
semi-structured questionnaire was administered by an interviewer and used to collect the data. Serum was obtained from
each study subject and used to test for hepatitis B surface antigen (HBsAg) with an enzyme-linked immunosorbent assay test
kit. Descriptive, bivariate, and multivariate logistic regression analyses were performed to identify associated factors. Odds
ratio and 95% confidence interval were used to determine the degree of association.

Results: The HBsAg seroprevalence was nine percent. Scarification (adjusted odds ratio (AOR) = 4.43, 95% CI: 1.77-11.06),
having multiple sexual partners (AOR = 4.70, 95% CI: 1.66-13.29), and having a sexually transmitted infection in the past
(AOR = 5.57,95% CI: 2.35-13.17) were significantly associated with HBsAg seroprevalence.

Conclusions: The HBsAg seroprevalence among pregnant women was high according to the World Health Organization
(WHO) classification criteria. The study identified different factors associated with HBsAg seroprevalence. A properly de-
signed intervention strategy that will lead to reduction of HBsAg seroprevalence, including routine screenings and vaccina-
tions, is warranted.

Streszczenie

Wprowadzenie: Lacznie ponad 257 milionéw ludzi na $wiecie jest przewlekle zakazonych wirusem zapalenia watroby
typu B (HBV). Jest to gtéwna przyczyna zachorowalnosci i $miertelnosci w Afryce i Azji. Szacuje sie, ze ogélnokrajowe
obcigzenie przewlektymi zakazeniami wirusem HBV w Etiopii wynosi ok. 8%. W zwiazku z tym okreélenie czynnikéw
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zwiazanych z rozpowszechnieniem seropozytywnosci potwierdzonej testem HBsAg w ré6znych warunkach geograficznych
i podgrupach populacyjnych ma kluczowe znaczenie dla opracowania programu skutecznej profilaktyki.

Cel pracy: Identyfikacja obciazen zwiazanych z wystepowaniem seropozytywnos$ci antygenu powierzchniowego wirusa
zapalenia watroby typu B i powiazanych czynnikéw u kobiet w ciazy.

Materiat i metody: W placéwece szpitalnej Jinka (Etiopia) przeprowadzono badanie przekrojowe u kobiet w cigzy. Dane do
analizy zebrano przy wykorzystaniu wstepnie przetestowanego, cze$ciowo ustrukturyzowanego kwestionariusza. Wywia-
dy przeprowadzono przy udziale ankietera. Od wszystkich oséb uczestniczacych w badaniu pozyskano prébki surowicy,
w ktérych oznaczono antygen powierzchniowy wirusa zapalenia watroby typu B (HBsAg) przy uzyciu zestawu do badania
metoda immunoenzymosorpcyjna. W celu zidentyfikowania czynnikéw powiazanych z seropozytywnos$cia potwierdzona
testem HBsAg przeprowadzono analize opisowa, dwuczynnikowa i wieloczynnikowa analize regresji logistycznej. Stopient
powiazania okre$lono na podstawie ilorazu szans i 95-procentowego przedziatu ufnosci.

Wyniki: Czesto$¢ wystepowania seropozytywnosci w zakresie HBsAg wyniosta 9%. Do zidentyfikowanych czynnikéw
istotnie powiazanych z tym zjawiskiem naleza: skaryfikacja (skorygowany iloraz szans (AOR) = 4,43; 95% CI: 1,77-11,06),
posiadanie wielu partneréw seksualnych (AOR = 4,70; 95% CI: 1,66-13,29) i zakazenie przenoszone droga piciowa w wywia-
dzie (AOR = 5,57; 95% CI: 2,35-13,17).

Whnioski: Wedtug kryteriéw klasyfikacyjnych Swiatowej Organizacji Zdrowia czestos¢ wystepowania seropozytywnosci
potwierdzonej testem HBsAg wsréd badanych kobiet w cigzy byta wysoka. W badaniu zidentyfikowano réwniez czynniki
powiazane z tym zjawiskiem. Wyniki wskazuja, ze uzasadnione jest opracowanie odpowiedniej strategii interwencyjnej,
obejmujacej m.in. rutynowe badania przesiewowe i szczepienia, ktéra umozliwi ograniczenie rozpowszechnienia seropozy-

tywnoSci w zakresie HBsAg.

Introduction

Hepatitis B is a serious liver infection in humans
caused by the hepatitis B virus (HBV). The estimated
incubation period from time of exposure to onset of
symptoms is 6 weeks to 6 months [1]. HBV is mostly
found in the blood with lower concentrations in other
bodily fluids, including saliva, semen, and vaginal ex-
cretions [2]. HBV is more infectious and more stable
in the environment than other blood-borne pathogens
(e.g., human immunodeficiency virus (HIV)) [3]. HBV
is transmitted through exposure to infected blood, se-
men, other bodily fluids, or is transmitted from infect-
ed mothers to their infants during pregnancy. Other
sources of HBV transmission may occur through sexu-
al intercourse and exposure to contaminated blood [1].

Moreover, mother-to-child transmission (MTCT)
is believed to be the most important mode of transmis-
sion in regions with intermediate to high HBV preva-
lence rates. Infants born to untreated HBV-infected
mothers can acquire infection from the mother, most-
ly during birth [4]. Infants born to pregnant mothers
who test positive for both hepatitis B surface antigen
(HBsAg) and hepatitis B e-antigen (HBeAg) have a 70—
90% risk of becoming infected and about a 10-40%
risk if they test positive for only HBsAg [5, 6]. The risk
of HBV transmission decreases in settings where there
is periodic perinatal HBV screening, immune prophy-
laxis given to infants born to HBV-infected mothers,
and hepatitis B vaccination administration both to
high-risk mothers and all newborn infants [7, 8].

The World Health Organization (WHO) has pro-
vided detailed guidelines for the prevention, care,
and treatment of HBV. HBV vaccinations can prevent
70-95% of HBV infections in infants born to HBeAg
and HBsAg positive mothers [7]. Without necessary
intervention, the risk of vertical transmission is be-
tween 40% and 90%, leading to the development of

a chronic infection which predisposes infected per-
sons to liver cirrhosis and primary hepatocellular
carcinoma (HCC). It is also evident that viral hepati-
tis during pregnancy is associated with a high risk of
maternal complications [8].

HBYV infection is a serious global health problem
with 2 billion people infected worldwide and 257 mil-
lion suffering from chronic HBV infection [1, 4]. Of
those infected, a majority of these individuals ac-
quired the infection during the prenatal period and
early childhood. Without necessary interventions,
the risk of vertical transmission is 40-90%; it is evi-
dent that viral hepatitis during pregnancy is associ-
ated with high risk of maternal complications [9, 10].

In Africa, HBV remains a major cause of morbid-
ity and mortality [11]. The risk of becoming a chronic
HBV carrier is 90% [1] with up to 50% of HBV car-
riers dying of complications, including liver cirrhosis
and HCC [3]. The WHO considers HBV as the second
leading cause of malignancy next to tobacco among
carcinogens [7] which also develops into a chronic in-
fection that predisposes infected individuals to liver
cirrhosis and primary HCC [3].

Chronic HBV in Ethiopia was estimated at 7.4%
from a 2016 report conducted in Ethiopia [11]. Based
on the WHO classification (> 8%), the country is con-
sidered a high prevalence region implying an imme-
diate public health priority. According to a systematic
review and meta-analysis study conducted in 2018,
the overall prevalence of HBV among pregnant wom-
en in Ethiopia was 4.7% [12, 13]. This might include
universal antenatal screenings of pregnant mothers
for HBsAg and vaccination of their babies at birth, yet
it is not a routine practice in most health settings in
Ethiopia [14]. Despite these screening attempts, Ethio-
pia is among countries with high intermediate preva-
lence of HBsAg (5-7.99%) globally [3].
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Previous studies conducted in Ethiopia showed
the prevalence of viral hepatitis B ranged from 3.5 to
7.8 [14-32]. The studies suggested that socio-demo-
graphic factors, such as education level, residence,
marital status, history of abortion, history of sexu-
ally transmitted infection, multiple sexual partners,
history of dental procedures, and different cultural
practices, such as scarification and nose piecing, are
associated with HBsAg seroprevalence. The preva-
lence of HBV infections varies markedly in different
geographic areas of the world, in different popula-
tion sub-groups, as well as with time and routes of
transmission [16]. However, few studies have been
conducted on the public health issues affecting these
vulnerable populations, and there is limited informa-
tion on the HBsAg seroprevalence among pregnant
mothers in southern Ethiopia.

Aim of the research

Therefore, this study aimed to measure the bur-
den of hepatitis B surface antigen sero-prevalence and
associated factors among pregnant women receiving
antenatal care at a public health institution, southern
Ethiopia, 2018.

Material and methods
Study design, setting and duration of the study

A hospital-based cross-sectional study was con-
ducted from May 1 to 30, 2020 at the Jinka Hospital.
Jinka Town is the capital of the south Omo zone in
southern Ethiopia, which is located at a distance of
345 km southwest of Arba Minch. Jinka Town has
an estimated total population of 22,475 people with
10,701 women and 11,774 men. The town has one hos-
pital, two health centers, and 11 private clinics. Annu-
ally, an estimated average of 3,000 pregnant women
visit the antenatal care (ANC) clinic for routine preg-
nancy check-up services that include the assessment
of pre-existing health conditions, vaccinations, nutri-
tion counseling, micronutrient supplementation, and
early detection of pregnancy-related complications.

Study population

The source population consisted of pregnant
women who visited the antenatal care unit at Jinka
Hospital during the study period and fulfilled the se-
lection criteria. The inclusion criterion was confirmed
pregnancy. Pregnant women who were critically ill,
unable to answer questions, women on HIV treatment
with lamivudine, and women who were vaccinated
against HBV were excluded from the study.

Sample size and sampling procedure

The sample size (n = 435) was statistically calculat-
ed based on the single population proportion formula
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by taking a 4.3% HBsAg seroprevalence from a pre-
vious study [15], desired precision of 2%, 95% con-
fidence level, and 10% non-response rate. Pregnant
women who attended the ANC clinic gave consent to
participate in the study and were then enrolled until
the desired sample size was attained.

Data collection

We used a pre-tested, structured questionnaire
to collect socio-demographic, clinical, and risky
behavior information. Clinical information, includ-
ing history of hospitalization and admission, was
abstracted from the participants’ medical charts.
Following the interview, approximately two millili-
ters of venous blood was collected from each con-
senting study participant by a trained laboratory
technologist. The blood was processed according to
the standard operating procedures, and serum was
separated and stored at —20°C prior to assay. Finally,
the serum was tested for HBsAg using an ELISA test
kit (DIALAB) at Jinka National Blood Bank Center
Laboratory strictly following the manufacturer’s in-
structions.

Data Quality Assurance

To ensure the quality of the data, the question-
naire was first prepared in English, translated to Am-
haric, and then re-translated to English by a translator
fluent in both languages in order to check for accu-
racy. To guarantee that the questionnaire was appro-
priate and understandable, it was pre-tested on 5% of
pregnant women at Gather Hospital, which is located
27 km southeast of Jinka Town. Training was pro-
vided to supervisors and data collectors over one day.
The data collection process was supervised, and the
collected data were reviewed and checked for com-
pleteness by the principal investigator. Collected data
were checked for consistency and accuracy. Standard
operating procedures were strictly followed during
blood sample collection and storage as well as ana-
lytical processing. Storage conditions and expiration
dates of reagents were checked.

Ethics approval and consent to participate

Ethics clearance was issued from the Institutional
Review Board of Arba Minch University. All study
participants were informed about the study and as-
sured about the confidentiality, protection, and ano-
nymity of data. After obtaining written informed
consent prior to data collection, participants were vol-
untarily enrolled in the study. Laboratory results of
HBsAg were referred to the health facility for further
management of infected pregnant women. All HBsAg
sero-positive mothers were referred to a physician, re-
ceived liver function testing via the hospital’s labora-
tory, and were given supportive care.
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Statistical analysis

Data were entered into Epi-Data version 3.1 and
transferred to SPSS version 21 for analysis. Descrip-
tive statistical tests, such as proportion and means,
were used to compute the socio-demographic and
behavioral variables, other explanatory variables, and
the outcome variable. Binary logistic regression anal-
ysis was used to determine the association between
explanatory variables and the outcome variable with
odds ratio and 95% confidence interval (CI). All ex-
planatory variables with p-value < 0.25 in the bivari-
ate analysis were included in the multivariate logistic
regression model. P-value < 0.05 in the multivariate
analysis was considered statistically significant. Mul-
ticollinearity between the independent variables was
checked using the variance inflation factor. Finally,
model fitness was completed using Hosmer and Lem-
eshow statistics — ¥ and p-value.

Results

A total of 422 pregnant women participated in
this study, giving a response rate of 97%. The age
of the respondents varied between 16 and 38 years
with the mean age of 25.50 +4.8 years. Regarding
their marital status, 415 (98.3%) respondents were

Table 1. Socio-demographic characteristics of pregnant
women receiving antenatal care at Jinka Town, Southern
Ethiopia, 2018 (n = 422)

Variables Category  Frequency Percentage
(%)
Age of mothers 15-24 182 43.1
25-34 214 50.7
35-44 26 6.2
Residence Urban 289 68.5
Rural 133 31.5
Marital status Married 415 98.3
Unmarried 7 1.7
Educational No formal 81 19.2
level education
Primary 156 37.0
Secondary 185 43.8
and above
Occupation Housewife 203 48.1
Farmer 78 18.5
Merchant 75 17.8
Health care 28 6.6
worker
Others* 38 9.0

*Daily laborer or governmental employer.

married and 289 (68.5%) of the respondents were
urban residents. One hundred eighty-five (43.8%) of
the respondents had an education above secondary
level, and 203 (48.1%) respondents were housewives
(Table 1).

HBsAg seroprevalence

The overall HBsAg seroprevalence was 9% (38)
95% CI (6-12%) among pregnant women. Further
prevalence was disaggregated by age (63.2%), resi-
dence (60%), marital status (100%), and occupation
(25%) (Table 2).

Factors associated with HBsAg seroprevalence

After adjusting for the effect of confounding vari-
ables using multivariable logistic regression at p < 0.05,
HBsAg seroprevalence among pregnant women who
had scarification were four times more likely to be in-
fected than their counterparts (AOR = 4.43, 95% CIL:

Table 2. Prevalence of HBsAg among pregnant women at-
tending ANC clinic at Jinka Hospital, southern Ethiopia, 2015
(n = 422)

Variables HBsAg status
Positive Negative
n (%) n (%)
Age 15-24 10 (26.3) 172 (44.8)
25-34 24 (63.2) 190 (49.5)
35-44 4 (10.5) 22 (5.7)
Residence Urban 23 (60.5) 266 (69.3)
Rural 15 (39.5) 118 (30.7)
Marital status Married 38 (100.0) 377 (98.1)
Unmarried 0 (0.0) 7 (1.8)
Occupation Farmer 7 (18.4) 71 (18.5)
Housewife 20 (52.6) 183 (47.7)
Health care 3 (7.9) 25 (6.5)
worker
Merchant 4 (10.5) 71 (18.5)
Others 4 (10.5) 34 (8.9)
Educational No formal 7 (8.6) 74 (19.3)
status education
Primary 11 (28.9) 145 (37.8)
Secondary 20 (52.6) 165 (43.0)
and above
Gravidity Primigravidity 8 (21.1) 139 (36.2)
Multigravidity 30 (78.9) 245 (63.8)
Gestational First 5(13.2) 56 (14.6)
age trimester
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Table 3. Statistical association of predictor variables with HBsAg seropositivity among pregnant women receiving antena-
tal care at public health institutions, Jinka Town, southern Ethiopia, 2018 (n = 422)

Variables HBsAg status Crude odds ratio P-value Adjusted odds P-value
Positive Negative ELD
n (%) n (%)

Abortion:
Yes 13 (34.2) 36 (9.4) 5.02 (2.36-10.67) < 0.001 2.17 (0.86-5.46) 0.100
No 25 (65.8) 348 (90.6) 1

Care for HBV infected person:
Yes 12 (31.6) 63 (16.4) 2.35 (1.12-4.90) 0.023 2.36 (0.980-5.69) 0.056
No 27 (71.1) 357 (93.0) 1

Blood transfusion:
Yes 5(13.2) 14 (3.6) 4.00 (1.35-11.80) 0.012 2.28 (0.597-8.70) 0.228
No 33 (86.8) 370 (96.4) 1

Surgical procedure:
Yes 11 (28.9) 27 (7.0) 5.38 (2.41-12.02) < 0.0001 4.25 (1.51-11.95) 0.006
No 27 (71.1) 357 (93.0) 1

Nose piercing practice:
Yes 8 (21.1) 35(9.1) 2.65 (1.13-6.24) 0.25 2.18 (0.804-5.91) 0.125
No 30 (78.9) 349 (90.9) 1

Scarification:
Yes 13 (34.2) 26 (6.8) 7.16 (3.28-15.61) < 0.001 4.43 (1.77-11.06) 0.001*
No 25 (65.8) 358 (93.2) 1

Multiple sexual partners:
Yes 9 (23.7) 23 (6.0) 4.87 (2.06-11.49) < 0.001 4.70 (1.66-13.29) 0.004*
No 29 (76.3) 361 (94.0) 1

STI:
Yes 16 (42.1) 33 (8.6) 7.73 (3.70-16.15) < 0.001 557 (2.35-13.17) < 0.001*
No 22 (57.9) 351 (91.4) 1

1 —reference group, *significant in multivariate logistic regression analysis.

1.78-11.06). Those with a history of multiple sexual
partners were four times more likely to be infected
(AOR = 4.70, 95% CI: 1.66-13.29). Similarly, pregnant
women with history of a sexually transmitted infec-
tion were 5.5 times more likely to acquire HBV than
those who had no history of a sexually transmitted
infection (AOR = 5.57, 95% CI: 2.35-13.17), which is
highlighted in Table 3.

Discussion

Our study assessed HBsAg seroprevalence and
associated factors among pregnant women receiving
antenatal care at a public health institution in Jinka
in southern Ethiopia. The study findings revealed the
overall HBsAg seroprevalence of 9%; the level of en-
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demicity per WHO was 8%. Therefore, the region is
classified as a highly endemic region [4].

The prevalence from our study is in the same range
as other studies from Ethiopia: Deder (6.9%) [16], Ha-
rar (6.3%) [23], Gondar (7.3%) [25], Hawasa Referral
Hospital (7.8%) [17], Mauritania (10%) [27], Uganda
(11.8) [28], Bua Health District Cameron (9.7%) [29],
and Taiwan (10%) [30].

Our study result is lower than 17.2% reported
from Nigeria among pregnant women and 19.5%
from the same study in Ghana [31, 32]. This may be
due to sample size variation and the time period gap
among the studies. Our study also reports a higher
prevalence as compared to the following studies in
different parts of Ethiopia: 3.7% in Addis Ababa [33],
3.5% in Dwuro [19], 3.8% in Felege Hiwot Referral
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Hospital Bahir Dar [20], 4.3% in Arba Minch General
Hospital [15], and 5.4% in Bishoftu [18]. Our findings
are higher than the results of studies conducted in
Rwanda (2.4%) [28], Algeria (1.6%) [34], Eritrea (3.2%)
[35], Libya (1.5%), and Japan (0.8%) [36]. More than
sixteen different ethnic groups with different cultural
practices and traditions visit Jinka Hospital. Harm-
ful traditional practices including polygamous mar-
riage, early marriage, arranged marriage, and female
genital cutting/mutilation are commonly practiced
in southern Ethiopia, which might explain the high
prevalence of HBsAg seropositivity in the current
study [37, 38]. Furthermore, the variation might be at-
tributed to methodological differences and the level
of awareness for risk factors of HBsAg seropositivity.

The age of detection of HBsAg seropositivity is one
of the major determinants of the prevalence rates of
HBsAg. Although it is not statistically significant, in
some epidemiological studies on HBsAg, there has
been a link between age and HBsAg seroprevalence.
This research finding revealed that the prevalence
of HBsAg varied across the different age groups. The
highest HBsAg seroprevalence was observed among
the age group of 24-34 years followed by the ages of
15-24 years. This finding is similar to the study con-
ducted in Dwuro and Bishoftu [18, 19]. A possible ex-
planation for this could be that HBV is horizontally
transmitted through blood and other bodily fluids,
and these age groups are more likely to be sexually
active and therefore have more chance of multiple
sexual partners. Another possible reason for a higher
prevalence of HBsAg among these age groups could be
because they are accounted for in a higher proportion
than other age groups in visiting an antenatal care
institution within this study setting. However, our
study is contrary to a study conducted in India [39].

From our study, pregnant women with scarifica-
tion were four times more likely to acquire HBsAg
compared to their counterparts. This could be ex-
plained by the fact that many of these body art prac-
tices are done at home, and in most instances, shared
equipment is used to conduct the procedure for every-
one, therefore increasing the potential for transmis-
sion of HBsAg. This study finding is similar to a study
performed in Uganda [40].

The findings of this study showed that pregnant
mothers who had a history of sexually transmitted
infections (STIs) were five times more likely to be in-
fected by HBV compared to those who had no history
of STIs. This finding is comparable to those reported
from Harar Ethiopia and Nigeria [23, 41]. A possible
explanation for this occurrence is that HBV and other
STI co-infections can occur since STIs and HBV share
the same modes of transmission.

Pregnant women with a history of multiple sexual
partners were four times more likely to acquire HBsAg
compared to those with a single partner. Similar find-

ings were reported from Arba Minch General Hospi-
tal, Deder, Dwuro and Harar [15, 16, 19, 23]. This may
be because HBV is a bloodborne virus; blood, semen,
and other bodily fluids are common sources of infec-
tion, with sexual contact serving as a mode of trans-
mission. Thus, sexually active women have a higher
risk of being infected, especially those who have a his-
tory of multiple sexual partners.

Conclusions

This study determined that there was a high HB-
sAg seroprevalence among pregnant women in south-
ern Ethiopia, which calls for preventive public health
measures. We recommend the establishment of
health education programs and awareness campaigns
concerning the mode of HBV transmission, high-risk
behaviors and methods of prevention, cultural norms,
and harmful traditional practices at health facilities
during antenatal care visits for mothers. Based on the
recommendations from the WHO and national proto-
cols, all pregnant women should be screened for HBV,
treated, if necessary, to reduce their viral loads, and
infants should be vaccinated at birth with a single-
dose hepatitis B vaccine to break the cycle of mother-
to-child transmission.
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