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Background: Hepatitis B infection is one of the world’s most serious public health
problems, causing significant morbidity and mortality. More than 2 billion
individuals around the world have been infected with the hepatitis B virus (HBV),
and approximately 400 million people are chronically infected with the virus,
with more than a million dying each year from hepatitis B virus-related liver
disease. A newborn infant whose mother is positive for both HBsAg and HBeAg
has a 90% chance of developing chronic infection by the age of 6. Its infectivity
is a 100 times that of the human immunodeficiency virus, but it receives little
attention in public health. Therefore, this study was conducted to assess the
prevalence of hepatitis B infection and its associated factors among pregnant
mothers attending antenatal care at public hospitals in west Hararghe, eastern
Ethiopia 2020.
Method: This institution-based cross-sectional study was conducted on 300
pregnant mothers selected by systematic random sampling from September
to December 2020. Data were collected by face-to-face interview using a
pretested structured questionnaire. A blood sample was collected and tested
for hepatitis B surface antigen using the enzyme-linked immunosorbent assay
test method. Data were entered into EpiData version 3.1 and exported to
Statistical Package for the Social Science version 22 for analysis. Bivariate and
multivariable logistic regressions were used to assess the association
between outcome and predictor variables. P-value <0.05 was considered to
be statistically significant.
Results: The overall seroprevalence of hepatitis B virus infection was 8% [95%
confidence interval (CI): 5.3–11.0] among pregnant mothers. History of
tonsillectomy [adjusted odd ratio (AOR) = 5.7; 95% CI: 1.3–23.9], tattoo (AOR
= 4.3; 95% CI: 1.1, 17.0), having multiple sexual partners (AOR = 10.8; 95% CI:
2.5, 45.9), and history of contact with jaundiced patients (AOR = 5.6; 95% CI:
1.2, 25.7) were factors associated with the seroprevalence of hepatitis B virus
infection among pregnant mothers.
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Conclusion: The hepatitis B virus was highly prevalent. A history of tonsillectomy,
tattooing, having multiple partners, and contact with jaundiced patients were factors
associated with hepatitis B virus infection. To reduce HBV transmissions, the
government should increase HBV vaccination coverage. All newborns should receive
the hepatitis B vaccine as soon as possible after birth. It is also recommended that all
pregnant women have HBsAg testing and antiviral prophylaxis to reduce the risk of
transmission from mother to child. Hospitals, districts, regional health bureaus, and
medical professionals should also educate pregnant women about hepatitis B virus
transmission and prevention, both in the hospital and in the community, with a focus
on modifiable risk factors.
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Introduction

Hepatitis B virus (HBV) is one among the prominent public

health problems globally (1). The disease is caused by the

hepatotropic deoxyribonucleic acid (DNA) virus and happens

over the immune-mediated killing of diseased liver chambers

(2, 3). Hepatitis B virus is a potentially life-threatening

pathological virus of the liver that leads to critical or prolonged

hepatitis (3). In childhood, less than 5% of infections result in

chronic hepatitis (4).

Hepatitis B virus can cause coagulation defects, postpartum

hemorrhage, organ failure, and high maternal mortality, as well

as poor newborn outcomes such as stillbirth, neonatal deaths,

severe, and prolonged liver disease. Early intervention and

prevention of these illnesses is now a priority, with universal

screening in antenatal care (ANC) and as part of reproductive

health programs (3). It has an average incubation period of 75

days and can be detected in the blood within 30–60 days (3). In

light of this, the virus is more contagious and powerful than

the human immunodeficiency virus (HIV) virus (5, 6).

The World Health Organization (WHO) estimates that

approximately 296 million people had chronic hepatitis B

infection in 2019, with 1.5 million new infections occurring each

year. In 2015, 2.7 million people were HIV coinfected (7) with a

total of 68% of infected people in Africa and Western Pacific

Asia (8). Furthermore, 5%–15% of populations in developing and

poor-income countries are chronic carriers of hepatitis B

infection (9). Furthermore, the World Health Organization

reported that hepatitis is responsible for 1.34 million deaths,

which is equivalent to deaths due to tuberculosis but higher than

deaths due to HIV in 2015 (3). In addition, 1.8 million children

less than 5 years are living with hepatitis B virus infection (10).

Due to the high price of the vaccine, private access is less likely (11).

As a part of the sub-Saharan region, Ethiopia ranked medium

to high endemicity for HBV infection (12). In Ethiopia, even if

there is a lack of data representing the spread of HBV infection

nationally, according to the findings of some individual studies,

the country is regarded as having a high burden of the disease

(12). Systematic reviews and meta-analyses revealed that the

prevalence of HBV in the general population ranged from 6% to
02
7.4% (13) whereas 5%–7% of pregnant mothers were a major

source of disease for newborns (14).

Despite the fact that the disease is endemic in all populations

and/or pregnant mothers in the country, there has been no

research done in west Hararghe, eastern Ethiopia, where the

prevalence and factors associated with HBV infection among

pregnant mothers are unknown. Furthermore, evidence-based

information on the prevalence and risk factors for HBV infection

in pregnant women enables effective HBV prevention and

management. Therefore, the present study is aimed to estimate

the seroprevalence and to identify factors associated with

hepatitis B virus infection among pregnant mothers attending

public hospitals in west Hararghe, Ethiopia.
Materials and methods

Study area and study period

The study was conducted in the west Hararghe zone of the

Oromia region from September to December 2020. West

Hararghe is one of the 21 administrative zones in the Oromia

regional state. Chiro town, which is 317 km to the east of Addis

Ababa, serves as the zone’s capital. Based on information from

the 2007 Ethiopian CSA census, it is estimated that there are

2,667,000 people living in the west Hararghe zone. There are 17

woredas and 496 kebeles that make up the administrative

division of the zone, of which 39 are urban and 457 are rural. In

the zone, there are currently 4 public hospitals, 85 health centers,

and 465 health posts. During the months of September to

December 2020, the study was carried out at the public hospitals

in Gelemso and Chiro (Source: 2019–2020 document profile

from the West Hararghe Zonal Health Office).
Study design and population

A cross-sectional study design was conducted among pregnant

mothers attending ANC clinics at public hospitals in west

Hararghe. All confirmed pregnant mothers who were chosen
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https://doi.org/10.3389/fgwh.2023.1056488
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/


Umer et al. 10.3389/fgwh.2023.1056488
through a systematic random sampling method and gave their

written consent to take part in the study during the study period

were included. Those who were mentally unconscious or who

made a second ANC visit during the data collection period were

excluded.
Sample size, sampling technique, and
procedure

The sample size of the study was determined using a single

population proportion formula by considering the prevalence of

HBV infection in pregnant mothers at the Deder hospital in

eastern Ethiopia (15), with a prevalence of 6.9%, a 95%

confidence level (CI), and a margin of allowable error of 3%. To

minimize the errors arising from the likelihood of

noncompliance, 10% of the sample size was added. The final

sample size was 302. Systematic random sampling was used until

the required sample was reached.

A total of 1,358 pregnant mothers were expected to attend

ANC clinics in two hospitals in the west Hararghe zone (460

pregnant mothers at the Chiro General Hospital and 898

pregnant mothers at the Gelemso General Hospital) for routine

ANC from a previous registered annual number of clients served.

A total of 302 study participants were selected proportionally

from each hospital. A systematic random sampling technique was

applied to select study participants. We took 3 months’ average

sampled population from the registration books, which were

done in ANC clinic, where 460 (source population) pregnant

mothers were divided for a sample size of 102 for the Chiro

zonal hospital and 898 (source population) pregnant mothers

were divided for a sample size of 200 for the Gelemso general
FIGURE 1

Schematic presentation of the sampling procedure and sampling technique
clinics in west Hararghe public hospitals, 2020.
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hospital to get sample interval (kth value), which became 4 for

both sites. Then, the first pregnant mother was randomly

selected by the lottery method. Therefore, every 4th mother

attending the clinics was enrolled in the study until the

calculated sample size was achieved within 3 months of data

collection. A total of 302 study participants were included in the

study during the study period (Figure 1). Participants’

identification number was used to avoid repetition.
Data collection methods

A pretested and structured questionnaire adapted from the

WHO checklist for the assessment of hepatitis B infection in

antenatal patients (16) was used to collect information on

sociodemographic information, circumcision, history of blood

transfusion, risky sexual behavior, history of hospital admission

and surgery, history of abortion, contact with HBV-infected

individuals, and other factors. Data were collected by three

trained midwives through a face-to-face interview. Data collectors

introduced themselves and informed the participants of the

purpose of the study. After the participants agreed to participate,

they were asked to give written consent and were assigned a

study identification number; then, the interview was held in a

private room in the hospitals using a structured questionnaire.
Blood sample collection and laboratory
examination

At the time of arrival to the laboratory, all study participants’

arms was cleaned with 70% denatured alcohol, and then
for including in the study pregnant mothers attending routine antenatal
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approximately 3 ml of venous blood was collected using blood

collection tubes following the standard operating procedure

(SOP) by a trained laboratory technologist at the hospital

laboratory. Blood collected by venipuncture was allowed to clot

naturally. Serum was separated from whole blood cells and

transferred to CryoTube and stored at −20°C. The serum sample

was then transported to the Chiro Blood Bank Center Laboratory

using a triple packing system with a vaccine carrier, where it was

tested for HBsAg using an antibody sandwich enzyme-linked

immunosorbent assay (ELISA) test kit (Human type, Germany)

in accordance with the manufacturer’s instructions. The test has

a 99.9% specificity and 100% sensitivity. With monoclonal

antibodies tailored to HBsAg, polystyrene microwell strips are

used in the sandwich ELISA technique. A second antibody that

was conjugated with horseradish peroxidase (HRP) and formed

in the event that HBsAg was present in the sample, which is

captured on the solid phase, was added to the microwells along

with a patient sample. Since the color’s intensity correlated with

the antigen content of the sample, it was measured. Using a

second AiDTM HBsAg ELISA, all reactive and some nonreactive

results were confirmed.
Operational definitions

The following operational definitions were used in this study:

Prevalence: Percentage of pregnant mothers that were affected

with HBsAg during this study period at this study place.

Abortion: Spontaneous or deliberate ending of pregnancy

before the fetus could be expected to survive.

Female circumcision: Comprises all procedures that involve

partial or total removal of the external female genitalia

traditionally.

Piercing: This is a type of body beautification where a sharp

material punctures a hole in the body ears or nose parts where

jewelry had been inserted.

Tattoo: Is any form of body art that is created when ink is

inserted, using a needle or other sharp materials into the dermis

layer of the skin.

Tonsillectomy: Traditional tonsillectomy: Complete or partial

removal of tonsils traditionally.

Chronic HBV infection: Defined by the continued presence of

HBsAg in the blood for longer than 6 months.

Knowledge: In this case, participants who scored 50% and

above from all asked questions were labeled as have good

knowledge and those who scored less than 50% were labeled as

having poor knowledge on HBV infection and transmission (17).
Quality assurance

The questionnaires were prepared in English and translated

into Afaan Oromo language by an independent translator that

could be understood by the study participants. Finally, the

questionnaires were translated back to English to ensure their

consistency with the previous initial version. Data collectors
Frontiers in Global Women’s Health 04
along with supervisors were trained on data collection

procedures. The questionnaires were pretested on 15 pregnant

mothers attending ANC clinics in the Chiro hospital to check

their appropriateness and understandability by study participants

before the actual data collection process to correct questionnaires.

Supervisors and principal investigators checked the collected data

for consistency and completeness. Codes were given to

completed questionnaires. Oriented laboratory professionals

collected blood specimens. Standardized procedures were

followed during blood sample collection, storage, transportation,

and analytical process. The ELISA test was performed by

experienced laboratory personnel who were trained by Hema

diagnosis laboratory with a Huma reader and Washer (Human,

Germany). Quality control of serological tests, known positive

and negative controls, was run in parallel with test samples. All

laboratory procedures were carried out following SOP according

to the manual instructions. The results were recorded with the

patient’s identification number, to avoid errors in the results of

the test, and repeatedly checked before reporting.
Data processing and analysis

Data were checked for completeness and consistency of the

collected information, coded and entered into Epi-data version

3.1, and exported to Statistical Package for the Social Science

(SPSS) version 22.0 software package for analysis. Descriptive

statistical analysis was done using frequency tables, and

proportions were used to summarize the data. Bivariate logistic

regression analysis was carried out using cross-tabulation to see

the association between HBsAg serostatus and independent

variables while controlling for colinearity. Variables having a P-

value less than 0.25 were included in the multiple logistic

regression analysis at a 95% confidence interval. Then,

multivariate logistic regression was done to control for possible

confounders and identify the true effect of the selected predictor

variables. The model adequacy was checked using the Hosmer–

Lemeshow test to show the goodness of fitness. Finally, the

strength of association between the outcome and predictor

variables was assessed using an adjusted odd ratio (AOR) with a

95% confidence interval, and the significance of the association

was declared at a P-value of less than 0.05.
Ethical consideration

Ethical clearance was obtained from the Institutional Health

Research Ethics Review Committee (IHRERC) of the Haramaya

University College of Health and Medical Science. The ethical

letter was submitted to the West Hararghe Zonal Health office

and official permission was sought from the West Hararghe

Zonal Health Office and Gelemso and Chiro public hospitals’

administration; then, support letter was obtained from hospitals’

administration. Written informed voluntary consent was

obtained after informing the purpose and importance of the

study to each participant. To ensure the confidentiality of the
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participant’s information, a code was used instead of the name of

the participant. Participants were interviewed alone to maintain

privacy. Individual test results were communicated with the

attending physician for further care as national protocol and

health education were given to clients on preventive measures to

be taken as well as to protect others.
TABLE 2 Pregnancy, cultural and clinical related characteristics of
pregnant mothers attending ANC clinics in public hospitals in west
Hararghe, Eastern Ethiopia, from September to December 2020.

Variables Characteristics Frequency Percent
Results

Sociodemographic characteristics of the
study participants

A total of 300 pregnant mothers were included in this study

with an overall response rate of 99%. The mean age of the study

participants was 28.6 (SD ± 6.88) years and it ranged from 18 to

47 years. More than half of the participants (65.3%) were urban

residents, and 79.3% were pregnant between 6 and 9 months.

Nearly all of the participants, 298 (99.3%), were married and out

of which 28 (9.3%) were polygamous. A total of 86 (28.7%) and

148 (49.3%) participants were not able to read and write and

were merchants, respectively (Table 1).
(%)
Parity ≤3 246 82

>3 54 18

Gestational age in months 1–3 9 3.0

4–5 53 17.7

6–9 238 79.3

History of home delivery by
TBA

Yes 103 34.3

No 197 65.7

History of abortion Yes 72 24

No 228 76

FGM history Yes 181 60.3

No 119 39.7
Pregnancy-related, cultural, and clinical
characteristics

The majority of study participants (81.7%) had more than three

children, had a history of body piercing (87%), and had previously

undergone an abortion at a health facility [53 (74%)] and at home

[19 (26%)], of which 5 (31%) at home and 11 (69%) in a health

facility were HBsAg positive. More than half of the study

participants had a history of female genital mutilation (FGM)
TABLE 1 Sociodemographic characteristics of pregnant mothers
attending ANC clinics in public hospitals in west Hararghe, eastern
Ethiopia, from September to December 2020.

Variables Characteristics Frequency Percent (%)
Age in years ≤29 126 42

30–47 174 58

Residences Urban 196 65.3

Rural 104 34.7

Educational status Not read and write 86 28.7

Read and write 214 71.3

Religion Muslim 149 49.7

Orthodox 106 35.3

Others 45 15.0

Ethnicity Oromo 198 66.0

Amhara 71 23.7

Others 31 10.3

Marital status Married (mono) 270 90.0

Married (poly) 28 9.3

Single 2 0.7

Occupational status Government employee 29 9.7

Private employee 4 1.3

Merchant 148 49.3

Housewife 119 39.7

ANC, antenatal care.
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(60.3%). Of the participants, 65% did not practice home delivery,

and 56% had a history of health facility admission. A total of A

total of 111 (37%), 50 (17%), 64 (21%), 68 (22.7%), and 125

(41.7%) had an experience of a tattoo, blood transfusion, surgical

procedures, dental procedures, and tonsillectomy, respectively.

About 49 (16.7%) study participants had multiple sexual partners

(Table 2).
Knowledge about HBV

Out of the 300 study participants, 239 (79.7%) had poor

knowledge. Of the participants, 35% and 38% had heard of a

disease termed hepatitis B as a viral disease and affected liver

function, respectively. Only 25% knew nausea, vomiting, and loss

of appetite are common symptoms of hepatitis B. About 26%,

16%, and 33% of the study participants said there is no symptom
Tattooing Yes 111 37

No 189 63

History of body piercing Yes 261 87

No 39 13

History of health facility
admission

Yes 168 56

No 132 44

History of blood transfusion Yes 50 17

No 250 83

History of surgical
procedures

Yes 64 21

No 236 79

Dental extraction Yes 68 22.7

No 232 77.3

History of tonsillectomy Yes 125 41.7

No 175 58.3

History of sexually
transmitted infection

Yes 77 25.7

No 223 74.3

History of multiple sexual
partners

Yes 49 16.3

No 251 83.7

History of jaundice Yes 61 20.3

No 239 79.7

History of contact with
jaundice person

Yes 34 11.3

No 266 88.7

HIV test result Positive 14 4.7

Negative 286 95.3

TBA, traditional birth attendants; FGM, female genital mutilation; HIV, human

immunodeficiency virus.
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of hepatitis B virus infection, HBV transmission can occur from

mother to child during pregnancy, and HBV has a vaccine,

respectively (Table 3).

Variables Characteristics The result for HBV

Positive,
n (%)

Negative,
n (%)

Total,
n (%)

Hepatitis B is a viral
disease

Yes 7 (7) 97 (93) 104 (35)

No 17 (9) 179 (91) 196 (65)

Hepatitis B can affect
liver function

Yes 12 (11) 102 (89) 114 (38)

No 12 (7) 174 (94) 186 (62)

Hepatitis B can cause
liver cancer

Yes 6 (26) 17 (74) 23 (8)

No 18 (7) 259 (94) 277 (92)

Hepatitis B can affect
any age group

Yes 8 (12) 61 (88) 69 (23)

No 16 (7) 215 (93) 231 (77)

Jaundice is the Yes 12 (10) 114 (90) 126 (42)
Seroprevalence of hepatitis B virus infection

The overall prevalence of HBV among pregnant mothers was

8% (24/300) (95% CI: 5.3–11.0). Among those HBV-seropositive

pregnant mothers, 15 (62.5%) and 9 (37.5%) were from the

Gelemso and Chiro Hospitals, respectively. The proportion of

HBV was 9% among the 31–49 year age groups. Additionally,

as one’s level of education increases, the prevalence of HBV

decreases.

common symptoms
of hepatitis B

No 12 (7) 162 (93) 174 (58)

Nausea, vomiting and
loss of appetite are
common symptom of
hepatitis B

Yes 10 (13) 66 (87) 76 (25)

No 14 (6) 210 (94) 224 (75)

We can’t see
symptoms of the
hepatitis B in some of
the patients

Yes 4 (5) 75 (95) 79 (26)

No 20 (9) 201 (91) 221 (74)

Hepatitis B can be
transmitted by un
sterilized syringe
needle and surgical
instrument

Yes 4 (10) 36 (90) 40 (13)

No 20 (7.7) 240 (92) 260 (87)

Hepatitis B can be
transmitted by
contaminated blood
and blood product

Yes 6 (13) 40 (87) 46 (15)

No 18 (7) 236 (93) 254 (85)

Hepatitis B can be
transmitted by blades
of the tattoo/ear or
nose pierces

Yes 4 (13) 26 (87) 30 (10)

No 20 (7) 250 (93) 270 (90)

Hepatitis B can be
transmitted by unsafe
sex

Yes 5 (12) 36 (88) 41 (14)

No 19 (7) 240 (93) 259 (86)

Hepatitis B can be
transmitted by
mother to child

Yes 5 (10) 42 (89) 47 (16)

No 19 (8) 234 (92) 253 (84)

Hepatitis B can be
transmitted by
contaminated water/
food prepared by
person suffering with
the infections

Yes 5 (10) 46 (90) 51 (17)

No 19 (8) 230 (92) 249 (83)

Hepatitis B curable/
treatment available

Yes 13 (12) 94 (88) 107 (36)

No 11 (6) 182 (94) 193 (64)

Hepatitis B can be
self-cured by body

Yes 9 (15) 51 (85) 60 (20)

No 15 (6) 225 (94) 240 (80)

Vaccination is Yes 11 (11) 89 (89) 100 (33)
Factors associated with hepatitis B virus
infection

In bivariate analysis, age, residence, educational status, history

of home delivery, FGM, parity, history of abortion, tattooing,

history of admission to the health facility, history of blood

transfusion, history of surgical procedure, history of dental

extraction, history of tonsillectomy, history of cesarean section,

history of sexually transmitted diseases, history of multiple sexual

partners, history of jaundice, history of contact with liver disease

patient, and knowledge about HBV were candidate variables for

multivariate analysis (Table 4).

In multivariable analysis, those pregnant mothers who had a

tattoo, history of tonsillectomy, history of multiple sexual

partners, and previous contact with liver disease patients were

identified to have factors associated with HBV infection.

Pregnant mothers who had a tattoo had 4.3 times the odds of

being HBsAg positive compared to those who did not have

tattoos (adjusted odds ratio = 4.3; 95% CI: 1.1–17.0). Similarly,

pregnant mothers who had a history of tonsillectomy had 5.7

times the odds of being HBsAg positive compared those who

did not have a history of tonsillectomy (adjusted odds ratio =

5.7, 95% CI: 1.3–23.9). Mothers who had a history of contact

with liver disease patients had 5.6 times the odds of being

HBsAg positive compared to their counterparts (adjusted odds

ratio = 5.6; 95% CI: 1.2–25.7). Pregnant mothers who had a

history of multiple sexual partners had 10 times the odds of

being HBsAg positive compared to those who did not have

history of multiple sexual partners (adjusted odds ratio = 10.8;

95% CI: 2.5–45.9) (Table 5).

available for
hepatitis B

No 13 (7) 187 (94) 200 (67)

Specific diet is
required for treatment
of hepatitis B

Yes 5 (20) 20 (80) 25 (8)

No 19 (7) 256 (93) 275 (92)

Knowledge
Good ≥50% Yes 10 (16.4) 51 (83.6) 61

(20.3)

Poor <50% No 14 (5.9) 225 (94.1) 239
(79.7)

HBV, hepatitis B virus; ANC, antenatal care.
Discussion

The overall prevalence of hepatitis B virus among pregnant

mothers attending routine ANC clinics was 8% (95% CI: 5.3–

11.0); this finding was classified as high according to the WHO

classification. History of a tattoo, history of tonsillectomy,

experiencing multiple sexual partners, and history of contact with
Frontiers in Global Women’s Health 06 frontiersin.org
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TABLE 4 Bivariate analysis of factors associated with hepatitis B virus infection among pregnant mothers attending ANC clinics in public hospitals in west
Hararghe, eastern Ethiopia, from September to December 2020.

Variables Characteristics HBsAg status COR (95% CI) P-value

Positive, n (%) Negative, n (%)
Age in years 18–30 9 (7) 117 (93) 1

31–49 15 (9) 159 (91) 1.2 (0.5–2.9) 0.64

Gestational age in months 1–3 1 (11.1) 8 (88.9) 1

4–5 4 (7.5) 49 (92.5) 0.7 (0.1–6.6) 0.72

6–9 19 (8.0) 219 (92.0) .7 (0.1–5.9) 0.74

Residence Urban 10 (5.1) 186 (94.9) 1

Rural 9 (13.5) 90 (86.5) 2.9 (1.2–6.8) 0.01a

Educational status Not read 12 (14.0) 74 (86.0) 2.7 (1.2–6.3) 0.02a

Write and read 12 (5.6) 202 (94.4) 1

History of home delivery (TBA) Yes 15 (14.6) 88 (85.4) 1

No 9 (4.6) 188 (95.4) 3.6 (1.5–8.5) 0.004a

Parity ≤3 18 (7.3) 228 (92.7) 1

>3 6 (11.7) 48 (88.9) 1.5 (0.6–4.2) 0.36

History of abortion Yes 16 (22.2) 56 (77.8) 1

No 8 (3.5) 220 (96.5) 7.9 (3.2–19.3) 0.00a

FGM Yes 21 (11.6) 160 (88.4) 1

No 3 (2.5) 116 (97.5) 5.1 (1.5–17.4) 0.01a

Tattoo Yes 17 (15.3) 94 (84.7) 1

No 7 (3.7) 182 (96.3) 4.7 (1.9–11.7) 0.00a

History of health facility admission Yes 21 (12.5) 147 (87.5) 1

No 3 (2.3) 129 (97.7) 6.1 (1.8–21.1) 0.01a

History of blood transfusion Yes 14 (28.0) 36 (72.0) 1

No 10 (8.3) 111 (91.7) 4.3 (1.8–10.6) 0.00a

History of surgical procedure Yes 17 (26.6) 47 (73.4) 1

No 7 (6.5) 100 (93.5) 5.2 (2.0–13.3) 0.00a

Dental extraction Yes 18 (26.5) 50 (73.5) 1

No 6 (2.6) 226 (97.4) 13.6 (5.1–35.9) 0.00a

History of tonsillectomy Yes 19 (15.2) 106 (84.8) 1

No 5 (2.9) 170 (97.1) 6.1 (2.2–16.8) 0.00a

History of CS Yes 13 (25.5) 38 (74.5) 1

No 11 (4.4) 238 (95.6) 7.4 (3.1–17.7) 0.00a

History of STI Yes 14 (18.2) 63 (81.8) 1

No 10 (4.5) 213 (95.5) 4.7 (2.0–11.2) 0.00a

History of multiple sexual partners Yes 16 (32.7) 33 (67.3) 1

No 8 (3.2) 243 (96.8) 14.7 (5.9–37.1) 0.00a

History of jaundice Yes 14 (23) 47 (77) 1

No 10 (4.2) 229 (95.8) 6.8 (2.8–16.3) 0.00a

Previous history of contact with a liver disease patient Yes 9 (26.5) 25 (73.5) 1

No 15 (5.6) 251 (94.4) 6.0 (2.4–15.1) 0.00a

Screened for HBV Yes 4 (12.1) 29 (87.9) 1

No 20 (7.5) 247 (92.5) 1.7 (0.5–5.3) 0.36

HIV test result Positive 4 (28.6) 10 (71.4) 1

Negative 20 (7.0) 266 (93.0) 5.3 (1.5–18.5) 0.01a

Knowledge about HBV ≥50 10 (16.4) 51 (83.6) 1

<50 14 (5.9) 225 (94.1) 3.2 (1.3–7.5) 0.01a

COR, crude odd ratio; CI, confidence interval; HBV, hepatitis B virus; 1, reference category; ANC, antenatal care; TBA, human immunodeficiency virus; FGM, female genital

mutilation; HIV, human immunodeficiency virus; STI, sexually transmitted infection; CS, caesarean section.
aVariables selected for multivariate analysis (P-value <0.25 and fit model test).
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HBV-infected patients were factors found to be associated with

hepatitis B virus infection among pregnant mothers.

The current study’s findings were in agreement with those of a

study carried out in various countries (Table 6).

However, the current study finding is higher than the study

conducted at the Arba Minch Hospital in southern Ethiopia

(4.3%0 (28), Gandhi hospital in Addis Ababa (2.3%) (29),
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Dawuro hospital in southern Ethiopia (3.5%) (30), and

Felegehiwot hospital in Bahir Dar (4.7%) (31), as well as in

Kenya (3.8%) (12), Tanzania (3.9%) (32), Rwanda (3.7%) (33),

and Turkey (2.1%) (34). This variation might be due to

differences in the sociodemographic characteristics of study

participants, geographical area, health policy implemented on

hepatitis prevention strategies, differences in cultural practices of
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TABLE 5 Multivariable logistic regression analysis for factors associated with hepatitis B virus infection among pregnant mothers attending ANC clinics in
public hospitals in west Hararghe, eastern Ethiopia, from September to December 2020.

Variables Characteristics HBsAg status COR (95% CI) AOR (95% CI)

Positive, n (%) Negative, n (%)
Educational status Not read 12 (14.0) 74 (86.0) 2.7 (1.2–6.3) 2.4 (0.6–9.8)

Write and read 12 (5.6) 202 (94.4) 1 1

Abortion history Yes 16 (22.2) 56 (77.8) 7.9 (3.2–19.3) 2.3 (0.6–8.8)

No 8 (3.5) 220 (96.5) 1 1

Tattoo Yes 17 (15.3) 94 (84.7) 4.7 (1.9–11.7) 4.3 (1.1–17.0)

No 7 (3.7) 182 (96.3) 1 1

Blood transfusion Yes 14 (28.0) 36 (72.0) 4.3 (1.8–10.6) 1.4 (0.4–5.4)

No 10 (8.3) 111 (91.7) 1 1

Surgical procedure Yes 17 (26.6) 47 (73.4) 5.2 (2.0–13.3) 4.5 (0.9–20.5)

No 7 (6.5) 100 (93.5) 1 1

Dental extraction Yes 18 (26.5) 50 (73.5) 13.6 (5.1–35.9) 3.5 (0.9–13.3)

No 6 (2.6) 226 (97.4) 1 1

Tonsillectomy Yes 19 (15.2) 106 (84.8) 6.1 (2.2–16.8) 5.7 (1.3–23.9)

No 5 (2.9) 170 (97.1) 1 1

History of CS procedure Yes 13 (25.5) 38 (74.5) 7.4 (3.1–17.7) 0.54 (0.1–2.4)

No 11 (4.4) 238 (95.6) 1 1

History of multiple sexual partners Yes 16 (32.7) 33 (67.3) 14.7 (5.9–37.1) 10.8 (2.5–45.9)

No 8 (3.2) 243 (96.8) 1 1

Previous history of contact with liver disease patient Yes 9 (26.5) 25 (73.5) 6.0 (2.4–15.2) 5.6 (1.2–25.7)

No 15 (5.6) 251 (94.4) 1 1

ANC, antenatal care; AOR, adjusted odd ratio; COR, crude odds ratio; CI, confidence interval.

TABLE 6 Prevalence of Hepatitis B infection among pregnant mothers
conducted in different countries.

Ethiopia Other countries
Dire Dawa: 8.4% (18), Uganda: 11.8% (19)

Hawassa: 7.8% (20) Yemen: 10.8% (21)

Gambella: 7.9% (22) Southwest Nigeria: 10.5%
(23)

Deder Hospital: 6.9% (15) Cameroon: 9.7% (17)

Bishoftu Hospital: 5.4% (24) Australia: 13.8% (25)

Southern Ethiopia Yirgalem hospital: 7.2% (26); Bahir
Dar city 6.6% (27)
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community, sexual behaviors as well as differences in sampling

method, small sample size, and laboratory test methods

employed to detect HBsAg. Additionally, it could be due to

poor adherence with the national immunization program,

known as the expanded program on immunization (EPI) in

Ethiopia (35).

According to this study, pregnant mothers who had tattoos on

any part of their bodies were more likely to acquire hepatitis B

infection than their counterparts. This finding is comparable to

research done in Ethiopia, Bahir Dar (27), southwestern Bench-

Maji (36), and Debra-Tabor (37), and in Antioch of Turkey (34)

and China (38). This could be attributed to the fact that tattoos

are performed using non-sterile equipment. This suggests that

the spread of HBV in the study area may be facilitated by the

sharing of hazardous materials for customary practice.

Tonsillectomy and tattooing are traditional practices in this study

area. Hepatitis B virus can remain alive and infectious on

surfaces of contaminated materials for at least 7 days, such as

blood (5).
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Pregnant mothers who had a history of tonsillectomy were at

higher risk of HBV infection compared to those who did not. A

similar finding was reported in a study conducted in Dawuro in

southern Ethiopia (28), Uganda (39), and Nigeria (40). This

finding may be explained as most of the time tonsillectomy was

practiced with a traditional practitioner possibly by using

repeatedly unsterilized instruments, which might increase the

probability of transmission of HBV infection in the community.

Hepatitis B virus infection is a sexually transmitted disease and the

transmission increases with the duration of sexual activity and the

number of sexual partners exposed (4). In the current study, pregnant

mothers having a history of multiple partners were more likely to be

infected with HBV. This is in agreement with the findings from other

parts of Deder (15), Dessie (41), Dawuro in southern Ethiopia (40),

Yirgalem (26), Arba Minch (28), Bishoftu (42), Felegehiwot in Bahir

Dar (42), and Congo (43) and southern Uganda (44).

Moreover, our study revealed that pregnant mothers who had a

history of contact with a jaundiced patient had a higher chance of

acquiring hepatitis B infection. This finding is supported by the

study conducted at the Attat hospital in southern Ethiopia (45)

and Mizan-Tepi (46). In addition to the difference in behavioral

and cultural practice, exposure to the chronic carrier has a wide

chance of contact with body fluids. Our findings are in

accordance with other studies reported, which indicate that the

risk of HBV transmission is high in people who are in contact

with chronically infected HBV participants (47).

Residence, abortion, and blood transfusion did not show a

significant association with HBV infection. The residence of

participants and educational status were in agreement with study

findings in Hawassa (20) and Arba Minch (28), which is opposite

to a study in Dessie (48). History of having an abortion failed to
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indicate a significant association among pregnant mothers as it is in

line with other studies conducted in Bahir Dar (27), contrary to

studies in Deder (15) and Gambella (49). History of blood and

blood product transfusion failed to show any evidence of

association of virus transmission, which was in agreement with

studies of HBV infection in pregnant mothers in Nairobi, Kenya

(32), Kinshasa, Tanzania (32), and Mulago hospital in Uganda(50),

but it contradicted other studies that indicated evidence of blood

transfusion was significantly associated with virus transmission in

Bishoftu in Ethiopia (24), and Arba Minch in southern Ethiopia

(28). The possible explanation may be the variation in study area

and period, sample size, safety precaution being taken, and proper

screening for virus in a regularly carried out manner currently

before blood donation in the study area.

Pregnant mothers with a history of surgical procedures failed to

show hepatitis B infection association with virus transmission

supported by studies conducted in Hawassa (20), Gambella

hospital (50), Dawuro in southern Ethiopia (20, 30). and Arba

Minch (28), in contrary to study findings in Addis Ababa (42)

and Harar in Ethiopia (51), Deder in eastern Ethiopia (15), and

Bahir Dar in northwest Ethiopia (27). The difference may be

attributed to variation, the use of standard procedures, and

disinfected instruments by a health professional.

The current study showed that about 78% of study participants

had poor knowledge (scored less than 50%) regarding HBV

infection, mode of transmission, and other. Only about 84 (28%),

43 (14%), and 73 (24%) study participants responded positively

about HBV infection, transmission, and prevention-related

knowledge, respectively. It has been documented that community

awareness of the transmission of hepatitis B is low in Ethiopia

(52). A similar low knowledge was observed in a study

conducted in Cameron (53). This may be related to the type of

occupation due to nonadherence to guidelines on infection

control, the use of non-disposable or reusable equipment, and

the lack of adequate sterilization techniques as it is mostly with

those who have knowledge better than those who want to get

service.
Strengths and limitations of study

One of the strengths of this study was the use of the ELISA

method for laboratory examination, which is uncommon in

Ethiopia to test for HBV. Another strength was the identification

of potential associated risk factors using quality-assured data

obtained by trained personnel using the pretested structured

questionnaire. However; laboratory tests for serological markers

such as hepatitis B core antibody, hepatitis B surface antibody,

total hepatitis B core antibody, and IgM antibody to hepatitis B

core antigen, which were necessary to diagnose HBV infection

and to identify the stage of infection, were not performed due to

resource limitation. Additionally, due to the lack of resources,

HBsAg-positive pregnant women were not tested for HBeAg or

viral load, making it impossible for this study to determine the

extent of perinatal transmission of HBV. The study was also

conducted in antenatal clinics, which can limit results
Frontiers in Global Women’s Health 09
representative of the entire population, and information obtained

from mothers could be subjected to responder bias.
Conclusion and recommendations

The prevalence of HBV infection among pregnant mothers

attending antenatal care clinics in west Hararghe public hospitals

was high according to the WHO classification, suggesting that

HBV is an important public health issue in the study area.

History of having a tonsillectomy, tattooing, having multiple

sexual partners, and having contact with jaundiced patients were

identified as factors associated with hepatitis B virus infection.

In order to reduce transmissions, it is recommended that the

government should start HBV vaccination campaigns, begin with mass

vaccination, and implement a national immunization program. As

soon as possible after birth, ideally within 24 h, all newborns should

receive hepatitis B vaccines. Additionally, to reduce the risk of

transmission from mother to child, all pregnant women with HBV

infection should receive HBsAg testing and take antiviral prophylaxis.

The health bureau and medical professionals should also educate

expectantmothersmoreaboutpreventingandcontrollingHBVinfection.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be

directed to the corresponding author.
Ethics statement

The studies involving human participants were reviewed and

approved by Institutional Health Research Ethics Review

Committee (IHRERC) of Haramaya University College of Health

and Medical Science. The patients/participants provided their

written informed consent to participate in this study.
Author contributions

All authors made a significant contribution to the work reported,

whether that is in the conception, study design, execution, acquisition

of data, analysis, and interpretation, or in all these areas; took part in

drafting, revising or critically reviewing the article; gave final approval

of the version to be published; have agreed on the journal to which the

article has been submitted; and agree to be accountable for all aspects

of the work.
Acknowledgments

We acknowledge the Haramaya University Colleges of Health
and Medical Sciences Institutional Health Research Ethical
Review Committee for giving ethical clearance. We also thank
frontiersin.org

https://doi.org/10.3389/fgwh.2023.1056488
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/


Umer et al. 10.3389/fgwh.2023.1056488
the study participants and all individuals who have in one way or
another contributed to the completion of this research.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Frontiers in Global Women’s Health 10
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Liu J, Liang W, Jing W, Liu M. Countdown to 2030: eliminating hepatitis B
disease, China. Bull World Health Organ. (2019) 97:230–8. doi: 10.2471/BLT.18.
219469

2. World Health Organization. Global health sector strategy on viral hepatitis 2016-
2021. Towards ending viral hepatitis (2016). https://apps.who.int/iris/handle/10665/
246177 (Accessed October 20, 2020).

3. World Health Organization. Hepatitis B fact sheet (2016). https://www.who.int/
news-room/fact-sheets/detail/hepatitis-b (Accessed July 29, 2020).

4. Inoue T, Tanaka Y. Hepatitis B virus and its sexually transmitted infection - an
update. Microb Cell. (2016) 3:420–37. doi: 10.15698/mic2016.09.527

5. Bond W, Favero M, Petersen N, Gravelle C, Ebert J, Maynard J. Survival of
hepatitis B virus after drying and storage for one week. Lancet. (1981) 1:550–1.
doi: 10.1016/s0140-6736(81)92877-4

6. Aberg JA, Kaplan JE, Libman H, Emmanuel P, Anderson JR, Stone VE, et al.
Primary care guidelines for the management of persons infected with human
immunodeficiency virus: 2009 update by the HIV medicine Association of the
Infectious Diseases Society of America. Clin Infect Dis. (2009) 49:651–81. doi: 10.
1086/605292

7. WHO. (2022). Hepatitis B. Available at: https://www.who.int/news-room/fact-
sheets/detail/hepatitis-b. (Accessed July 10, 2020).

8. World Health Organization. Global hepatitis report 2017: web annex A:
estimations of worldwide prevalence of chronic hepatitis B virus infection: a
systematic review of data published between 1965 and 2017 (2018). https://apps.
who.int/iris/handle/10665/277004 (Accessed June 3, 2020).

9. Abbas Z, Siddiqui AR. Management of hepatitis B in developing countries. World
J Hepatol. (2011) 3:292–9. doi: 10.4254/wjh.v3.i12.292

10. Razavi H. Global epidemiology of viral hepatitis. Gastroenterol Clin North Am.
(2020) 49:179–89. doi: 10.1016/j.gtc.2020.01.001

11. Akibu T. (2018) Formative research for enhancing interventions to prevent
violence against women: men’s perceptions in Diepsloot, South Africa. [doctoral
dissertation]. [Johannesburg]: University of Witwatersrand. https://hdl.handle.net/
10539/25369 (Accessed October 11, 2020).

12. Negero A, Sisay Z, Medhin G. Prevalence of hepatitis B surface antigen (HBsAg)
among visitors of Shashemene General Hospital voluntary counseling and testing
center. BMC Res Notes. (2011) 4:35. doi: 10.1186/1756-0500-4-35

13. Belyhun Y, Maier M, Mulu A, Diro E, Liebert UG. Hepatitis viruses in Ethiopia:
a systematic review and meta-analysis. BMC Infect Dis. (2016) 16:761. doi: 10.1186/
s12879-016-2090-1

14. Yazie TD, Tebeje MG. An updated systematic review and meta-analysis of the
prevalence of hepatitis B virus in Ethiopia. BMC Infect Dis. (2019) 19:1–3. doi: 10.
1186/s12879-019-4486-1

15. Umare A, Seyoum B, Gobena T, Mariyam TH. Hepatitis B virus infections and
associated factors among pregnant women attending antenatal care clinic at Deder
hospital, Eastern Ethiopia. PLoS One. (2016) 11:e0166936. doi: 10.1371/journal.
pone.0166936

16. World Health Organization. Expanded Programme on Immunization. Protocol
for assessing prevalence of hepatitis B infection in antenatal patients (1990). https://
apps.who.int/iris/handle/10665/61617 (Accessed September 13, 2020).

17. Frambo AA, Atashili J, Fon P, Ndumbe P. Prevalence of HBsAg and
knowledge about hepatitis B in pregnancy in the Buea health district, Cameroon:
a cross-sectional study. BMC Res Notes. (2014) 7:394. doi: 10.1186/1756-0500-7-
394

18. Mekonnen R, Admasu D, Belete M. Sero-prevalence of hepatitis B virus and
associated factors among pregnant mothers attending antenatal care in public
health facilities, Dire Dawa. J Med Microb Diagn. (2018) 7:281. doi: 10.4172/2161-
0703.1000281

19. Bayo P, Ochola E, Oleo C, Mwaka AD. High prevalence of hepatitis B virus
infection among pregnant women attending antenatal care: a cross-sectional study
in two hospitals in northern Uganda. BMJ Open. (2014) 4:e005889. doi: 10.1136/
bmjopen-2014-005889

20. Metaferia Y, Dessie W, Ali I, Amsalu A. Seroprevalence and associated risk
factors of hepatitis B virus among pregnant women in southern Ethiopia: a
hospital-based cross-sectional study. Epidemiol Health. (2016) 38. doi: 10.4178/epih.
e2016027

21. Murad EA, Babiker SM, Gasim GI, Rayis DA, Adam I. Epidemiology of hepatitis
B and hepatitis C virus infections in pregnant women in Sana’a, Yemen. BMC
Pregnancy Childbirth. (2013) 13:1–5. doi: 10.1186/1471-2393-13-127

22. Tegegne D, Desta K, Tegbaru B, Tilahun T. Seroprevalence and transmission of
hepatitis B virus among delivering women and their new born in selected health
facilities, Addis Ababa, Ethiopia: a cross sectional study. BMC Res Notes. (2014)
7:1–7. doi: 10.1186/1756-0500-7-239

23. Atilola G, Tomisin O, Randle M, Isaac KO, Odutolu G, Olomu J, et al.
Epidemiology of HBV in pregnant women, south west Nigeria. J Epidemiol Glob
Health. (2018) 8:115. doi: 10.1016/j.jegh.2018.09.002

24. Desalegn Z, Mihret A, Beyene H, Yilma M, Seid Y, Tamiru W, et al. Survey of
hepatitis B virus infection and risk factors among pregnant women at public hospital
in Ethiopia. Int J Biomed Res. (2016) 7:450–6. doi: 10.7439/ijbr

25. MacLachlan JH, Cowie BC. Hepatitis B virus epidemiology. Cold Spring Harb
Perspect Med. (2015) 5:a021410. doi: 10.1101/cshperspect.a021410

26. Amsalu A, Ferede G, Eshetie S, Tadewos A, Assegu D. Prevalence, infectivity,
and associated risk factors of hepatitis B virus among pregnant women in Yirgalem
hospital, Ethiopia: implication of screening to control mother-to-child transmission.
J Pregnancy. (2018) 2018. doi: 10.1155/2018/8435910

27. Zenebe Y, Mulu W, Yimer M, Abera B. Sero-prevalence and risk factors of
hepatitis C virus infection among pregnant women in Bahir Dar city, northwest
Ethiopia: cross sectional study. Pan Afr Med J. (2015) 22(1). doi: 10.11604/pamj.
2015.21.158.6367

28. Yohanes T, Zerdo Z, Chufamo N. Seroprevalence and predictors of hepatitis B
virus infection among pregnant women attending routine antenatal care in Arba
Minch hospital, south Ethiopia. Hepat Res Treat. (2016) 2016. doi: 10.1155/2016/
9290163

29. Abera ZN, Getahun DD. Seroprevalence of hepatitis B surface antigen and
associated risk factors among pregnant women in Gandhi memorial hospital,
Addis Ababa. J Public Health Epidemiol. (2019) 11:123–9. doi: 10.5897/
JPHE2019.1153

30. Chernet A, Yesuf A, Alagaw A. Seroprevalence of hepatitis B virus surface
antigen and factors associated among pregnant women in Dawuro zone, SNNPR,
southwest Ethiopia: a cross sectional study. BMC Res Notes. (2017) 10:418. doi: 10.
1186/s13104-017-2702-x

31. Gedefaw G, Waltengus F, Akililu A, Gelaye K. Risk factors associated with
hepatitis B virus infection among pregnant women attending antenatal clinic at
Felegehiwot referral hospital, Northwest Ethiopia, 2018: an institution based cross
sectional study. BMC Res Notes. (2019) 12(1):509. doi: doi: 10.1186/s13104-019-
4561-0.

32. Rashid S, Kilewo C, Aboud S. Seroprevalence of hepatitis B virus infection
among antenatal clinic attendees at a tertiary hospital in Dar es Salaam, Tanzania.
Tanzan J Health Res. (2014) 16(1):9–15. doi: 10.4314/thrb.v16i1.2

33. Mutagoma M, Balisanga H, Malamba SS, Sebuhoro D, Remera E, Riedel DJ, et al.
Hepatitis B virus and HIV co-infection among pregnant women in Rwanda. BMC
Infect Dis. (2017) 17:618. doi: 10.1186/s12879-017-2714-0

34. Cetin S, Cetin M, Turhan E, Dolapcioglu K. Seroprevalence of hepatitis B surface
antigen and associated risk factors among pregnant women. J Infect Dev Ctries. (2018)
12:904–9. doi: 10.3855/jidc.10018

35. World Health Organization. Expanded program on immunization (EPI) (2018).
https://www.afro.who.int/publications/2018-epi-annual-report-who-ethiopia
(Accessed November 14, 2020).
frontiersin.org

https://doi.org/10.2471/BLT.18.219469
https://doi.org/10.2471/BLT.18.219469
https://apps.who.int/iris/handle/10665/246177
https://apps.who.int/iris/handle/10665/246177
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://doi.org/10.15698/mic2016.09.527
https://doi.org/10.1016/s0140-6736(81)92877-4
https://doi.org/10.1086/605292
https://doi.org/10.1086/605292
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://apps.who.int/iris/handle/10665/277004
https://apps.who.int/iris/handle/10665/277004
https://doi.org/10.4254/wjh.v3.i12.292
https://doi.org/10.1016/j.gtc.2020.01.001
https://hdl.handle.net/10539/25369
https://hdl.handle.net/10539/25369
https://doi.org/10.1186/1756-0500-4-35
https://doi.org/10.1186/s12879-016-2090-1
https://doi.org/10.1186/s12879-016-2090-1
https://doi.org/10.1186/s12879-019-4486-1
https://doi.org/10.1186/s12879-019-4486-1
https://doi.org/10.1371/journal.pone.0166936
https://doi.org/10.1371/journal.pone.0166936
https://apps.who.int/iris/handle/10665/61617
https://apps.who.int/iris/handle/10665/61617
https://doi.org/10.1186/1756-0500-7-394
https://doi.org/10.1186/1756-0500-7-394
https://doi.org/10.4172/2161-0703.1000281
https://doi.org/10.4172/2161-0703.1000281
https://doi.org/10.1136/bmjopen-2014-005889
https://doi.org/10.1136/bmjopen-2014-005889
https://doi.org/10.4178/epih.e2016027
https://doi.org/10.4178/epih.e2016027
https://doi.org/10.1186/1471-2393-13-127
https://doi.org/10.1186/1756-0500-7-239
https://doi.org/10.1016/j.jegh.2018.09.002
https://doi.org/10.7439/ijbr
https://doi.org/10.1101/cshperspect.a021410
https://doi.org/10.1155/2018/8435910
https://doi.org/10.11604/pamj.2015.21.158.6367
https://doi.org/10.11604/pamj.2015.21.158.6367
https://doi.org/10.1155/2016/9290163
https://doi.org/10.1155/2016/9290163
https://doi.org/10.5897/JPHE2019.1153
https://doi.org/10.5897/JPHE2019.1153
https://doi.org/10.1186/s13104-017-2702-x
https://doi.org/10.1186/s13104-017-2702-x
https://doi.org/10.1186/s13104-019-4561-0
https://doi.org/10.1186/s13104-019-4561-0
https://doi.org/10.4314/thrb.v16i1.2
https://doi.org/10.1186/s12879-017-2714-0
https://doi.org/10.3855/jidc.10018
https://www.afro.who.int/publications/2018-epi-annual-report-who-ethiopia
https://doi.org/10.3389/fgwh.2023.1056488
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/


Umer et al. 10.3389/fgwh.2023.1056488
36. Belyhun Y, Maier M, Mulu A, Diro E, Liebert UG. Hepatitis viruses in Ethiopia:
a systematic review and meta-analysis. BMC Infect Dis. (2016) 16:761. doi: 10.1186/
s12879-016-2090-1

37. Walle F, Asrat D, Alem A, Tadesse E, Desta K. Prevalence of hepatitis B surface
antigen among pregnant women attending antenatal care service at Debre-Tabor
hospital, northwest Ethiopia. Ethiop J Health Sci. (2007) 17:13–21.

38. Zhang Y, FangW, Fan L, Gao X, Guo Y, Huang W, et al. Hepatitis B surface antigen
prevalence among 12 393 rural women of childbearing age in Hainan province, China: a
cross-sectional study. Virol J. (2013) 10:1–8. doi: 10.1186/1743-422X-10-1

39. Hillary A, Julius M, Joseph N, Musa K, Ronald M, Hamson K, et al. Prevalence
and factors associated with hepatitis B surface antigen positivity among women
receiving antenatal care at Mbarara regional referral hospital. J Trop Dis. (2019)
7:321. doi: 10.35248/2329-891X.19.7.321

40. Okoye JI, Eze-Steven PE. Study on the Prevalence of Hepatitis B Virys among
Blood Donors. INOSR Scientific Research. (2020) 6(1):57-60. http://www.inosr.net/
wp-content/uploads/2020/10/INOSR-SR-61-57-60-2020.pdf (Accessed November 25,
2020).

41. Seid M, Gelaw B, Assefa A. Sero-prevalence of HBV and HCV infections among
pregnant women attending antenatal care clinic at Dessie Referral Hospital, Ethiopia.
Adv Life Sci Health. (2014) 1(2):109–20. doi: 10.1186/s12879-019-4220-z

42. Desalegn Z, Wassie L, Beyene HB, Mihret A, Ebstie YA. Hepatitis B and human
immunodeficiency virus co-infection among pregnant women in resource-limited
high endemic setting, Addis Ababa, Ethiopia: implications for prevention and
control measures. Eur J Med Res. (2016) 21:16. doi: 10.1186/s40001-016-0211-3

43. Nlombi CM, Natuhoyila AN, Tudiakuilayi M, Luendu M. Evaluation of
seroprevalence and factors associated with the portage of HBsAg in pregnant
women in Rural Vanga and Semi-Urban Maluku. Int J Health Sci Res (2019) 9:1–9.

44. Fouelifack FY, Fouedjio JH, Fouogue JT, Fouelifa LD. Seroprevalences and
correlates of hepatitis B and C among Cameroonian pregnant women. Clin Med
Insights Reprod Health. (2018) 12:1179558118770671. doi: 10.1177/1179558118770671

45. Bafa TA, Egata AD. Seroepidemiological patterns and predictors of hepatitis B, C
and HIV viruses among pregnant women attending antenatal care clinic of Atat
Frontiers in Global Women’s Health 11
hospital, southern Ethiopia. SAGE Open Med. (2020) 8:2050312119900870. doi: 10.
1177/2050312119900870

46. Asaye Z, Aferu T, Asefa A, Feyissa D, Regasa T, Kebede O, et al. Prevalence of
hepatitis B virus among pregnant women on antenatal care follow-up at Mizan-Tepi
university teaching hospital and Mizan Health Center, southwest Ethiopia. Int J Gen
Med. (2021) 14:195. doi: 10.2147/IJGM.S292070

47. Fomulu NJ, Morfaw FL, Torimiro JN, Nana P, Koh MV, William T.
Prevalence, correlates and pattern of hepatitis B among antenatal clinic
attenders in Yaounde-Cameroon: is perinatal transmission of HBV neglected in
Cameroon? BMC Pregnancy Childbirth. (2013) 13:1–10. doi: 10.1186/1471-2393-
13-158

48. Seid M, Gelaw B, Assefa A. Sero-prevalence of HBV and HCV infections among
pregnant women attending antenatal care clinic at Dessie referral hospital, Ethiopia.
Adv Life Sci Health. (2014) 1:109–20.

49. Tanga AT, Teshome MA, Hiko D, Fikru C, Jilo GK. Sero-prevalence of hepatitis
B virus and associated factors among pregnant women in Gambella Hospital, south
western Ethiopia: facility based cross-sectional study. BMC Infect Dis. (2019) 19:602.
doi: 10.1186/s12879-019-4220-z

50. Allen N, Bashir M, Taremwa I. Prevalence and associated factors of hepatitis B
virus infection among pregnant women attending antenatal care clinic at Mulago
National Referral Hospital, Uganda. Int Blood Res Rev. (2017) 7:1–10. doi: 10.9734/
IBRR/2017/36972

51. Tiruye G, Shiferaw K, Tadesse F. Seroprevalence of hepatitis B virus infection
and associated factors among pregnant women attended antenatal care services in
Harar city, Eastern Ethiopia. J Womens Health Care. (2018) 7(3):3–10. doi: 10.4172/
2167-0420.1000436

52. Shiferaw F, Letebo M, Bane A. Chronic viral hepatitis: policy, regulation, and
strategies for its control and elimination in Ethiopia. BMC Public Health. (2016)
16:769. doi: 10.1186/s12889-016-3459-1

53. Frambo AAB, Atashili J, Fon PN, Ndumbe PM. Prevalence of HBsAg and
knowledge about hepatitis B in pregnancy in the Buea health district, Cameroon:
a cross-sectional study. BMC Res Notes. (2014) 7:394. doi: 10.1186/1756-0500-7-
394
frontiersin.org

https://doi.org/10.1186/s12879-016-2090-1
https://doi.org/10.1186/s12879-016-2090-1
https://doi.org/10.1186/1743-422X-10-1
https://doi.org/10.35248/2329-891X.19.7.321
http://www.inosr.net/wp-content/uploads/2020/10/INOSR-SR-61-57-60-2020.pdf
http://www.inosr.net/wp-content/uploads/2020/10/INOSR-SR-61-57-60-2020.pdf
https://doi.org/10.1186/s12879-019-4220-z
https://doi.org/10.1186/s40001-016-0211-3
https://doi.org/10.1177/1179558118770671
https://doi.org/10.1177/2050312119900870
https://doi.org/10.1177/2050312119900870
https://doi.org/10.2147/IJGM.S292070
https://doi.org/10.1186/1471-2393-13-158
https://doi.org/10.1186/1471-2393-13-158
https://doi.org/10.1186/s12879-019-4220-z
https://doi.org/10.9734/IBRR/2017/36972
https://doi.org/10.9734/IBRR/2017/36972
https://doi.org/10.4172/2167-0420.1000436
https://doi.org/10.4172/2167-0420.1000436
https://doi.org/10.1186/s12889-016-3459-1
https://doi.org/10.1186/1756-0500-7-394
https://doi.org/10.1186/1756-0500-7-394
https://doi.org/10.3389/fgwh.2023.1056488
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

	Prevalence of hepatitis B infection and its associated factors among pregnant mothers attending antenatal care at public hospitals at Hararghe, Eastern Ethiopia
	Introduction
	Materials and methods
	Study area and study period
	Study design and population
	Sample size, sampling technique, and procedure
	Data collection methods
	Blood sample collection and laboratory examination
	Operational definitions
	Quality assurance
	Data processing and analysis
	Ethical consideration

	Results
	Sociodemographic characteristics of the study participants
	Pregnancy-related, cultural, and clinical characteristics
	Knowledge about HBV
	Seroprevalence of hepatitis B virus infection
	Factors associated with hepatitis B virus infection

	Discussion
	Strengths and limitations of study
	Conclusion and recommendations
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


