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Abstract 

Background: About 350 million people are infected with HBV worldwide, and 50% of them acquired their infection 

in the perinatal or neonatal period, especially in countries where the Hepatitis B virus has a high prevalence. In 

relation to this, viral infections in pregnancy are a major cause of morbidity and mortality for both mother and fetus. 

As a result, the purpose of this study was to determine the sero-prevalence of hepatitis B virus infection and associated 

factors among pregnant women receiving antenatal care in the South Omo Zone, 2020, South Ethiopia. 

Methods: An institutional-based cross-sectional study was conducted among 704 pregnant mothers who attended 

antenatal care services in the South Omo Zone. A pretested structured questionnaire was used to collect data from 

the study participants. Also, 4 mL of blood was drawn to determine hepatitis B sero-status, and the new NOVA 

cassette-style HBsAg rapid test strip was used for the detection of hepatitis B surface antigen (HBsAg). Then the data 

was cleaned, coded, entered into EPI Data v.4.2, and exported to the SPSS Version 25 statistical package for analysis. 

Descriptive statistics were used to summarize the findings, and both bivariate and multivariable logistic regressions 

were used to examine factors driving HBsAg among pregnant women. The odds ratio and 95% confidence interval 

were used to report the finding. 

Result: The sero-prevalence of HBV infection among pregnant women attending ANC in public health institutions 

in the South Omo Zone was 12.5%. The overall prevalence of HBsAg among pregnant women in this study was 

categorized as having a highly endemic prevalence according to WHO classification criteria. In this study, only 

history of abortion (AOR = 2.01; 95% CI: 1.33, 3.63), nose piercing (AOR = 4.35; 95% CI: 1.33, 14.21), and lip 

piercing (AOR = 4.74; 95% CI: 1.13, 19.94) were significantly associated with HBV infection among pregnant 

women. 

Conclusion: HBV infection among pregnant women is highly prevalent in the South Omo Zone, southern Ethiopia. 

Contributing factors identified were the history of abortion, nose piercing, and lip piercing. Therefore, it is very important 

to enhance pregnant women's awareness of the mode of HBV transmission, risk factors, and methods of prevention. 

Keywords: hepatitis b virus infection; hepatitis b virus surface antigen; pregnant women; south omo; southern 

ethiopia   

Introduction 

Around 30% of the world's population has serological evidence of current or 

past hepatitis B virus infection, making it a serious public health concern. 

The hepatitis B virus is a DNA virus that is partially double-stranded and 

spreads when blood and sperm are in contact. Up to 40% of men and 15% of 

women who contract the hepatitis B virus during pregnancy will go on to 

develop liver cirrhosis or hepatocellular cancer. Less than 5% of adults, 20% 

to 30% of children, and 95% of newborns are affected by chronic infections. 

These high-endemic areas, which encompass parts of the Middle East, China, 

Southeast Asia, much of Africa, the Pacific Islands, and the Amazon basin, 

are home to around 45% of HBV-positive individuals [1 
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Chronic hepatitis B (CHB) in pregnancy is an important public health issue 

and does have unique challenges. The influence of HBV infection on the 

mother and fetus, the influence of pregnancy on HBV replication, the effects 

of antiviral treatment on maternal and neonatal outcomes, the immunization 

of newborns, and the possible flare of hepatitis after delivery need to be 

considered for pregnant women with chronic hepatitis B virus (HBV) 

infection [2,5].  

Transplacental transmission of HBV can result in coagulation defects, 

postpartum hemorrhage, organ failure, high maternal mortality, and poor 

outcomes for their newborns, including stillbirths, neonatal deaths, acute and 

chronic liver disease, hepatocellular carcinoma, and an increase in preterm 

births in the majority of developing countries [4] 

The prevalence of HBV infection among pregnant women was found to be 

3-7% in Ethiopia, indicating moderate endemicity. HBV infection was 

linked to past use of sharp objects, previous tooth extraction, multiple sexual 

partners, ear-piercing, abortion, place of delivery, genital mutilation, and 

cosmetic tattooing [2]. It would be regarded as the baseline prevalence for 

the research area because there is little information on the factors that 

influence hepatitis B virus infection during pregnancy in the area.  

Therefore, this study is aimed at assessing the sero-prevalence of hepatitis B 

virus infection and associated factors among pregnant women attending 

antenatal care at the South Omo public health facility, South Ethiopia. 

Method and Material  

Study area and period.  

The South Omo Zone is one of the pastoralist zones in the southern region, 

with a population of about 700,000 people according to the 2007 population 

and housing census of Ethiopia. The zone has ten districts and one town 

administration. The zonal capital city, Jinka, is around 780 km from Addis 

Ababa. It is one of Ethiopia's best-known tourist destinations, and the 

majority of the population supports nomadism. The study period was from 

November to December 30, 2020 (40).  

Study design  

An institutional based cross -sectional study was conducted. 

Source population and Study population 

All pregnant mothers who attended antenatal care in public health 

institutions were our source population, and all randomly selected pregnant 

mothers who attended ANC visits in public health institutions from 

November 1 to December 30, 2020, were the study population. 

Inclusion criteria 

A pregnant women who came for ANC visit 

Exclusion criteria 

Severely ill pregnant women who are not able to respond for interview 

questions.  

Sample size determination 

For the first objective, a single population proportion formula was used to 

calculate the sample size by considering the following statistical 

assumptions: P = proportion of hepatitis B virus infection 7.3 % (6). Also, 

we considered the design effect of (2) and a 10% nonresponse rate. 

According to the parameters, the final calculated sample size is 634.  

Using two population proportion formulas using body tattooing, surgical 

technique, and history of multiple sexual partners as the significant factor 

variables, the sample size was determined for the second objective. Using 

Epi Info version 7, consider a power of 80%, where P1 denotes the 

proportion of individuals exposed to the outcome, whereas P2 denotes the 

proportion of individuals not exposed to the outcome. In this regard, the 

largest sample size calculated was 712 for surgical procedures, and that was 

taken as the sample size of the study (Table 1 ). 

Variables  Assumptions Total sample size  Non response rate 10%  

Exposed Unexposed P1 P2 

Surgical procedure Yes No 16.13 6.13 324 356 

Body tattooing Yes No 14.28 4.72 312 343 

History of multiple sexual partner Yes No 18.75 3.37 154 170 

*P1- denotes the proportion of individuals exposed to the outcome, and P2- denotes the proportion of individuals not exposed to the outcome. 

Table 1: Sample size determination for factors of sero-prevalence of hepatitis B virus infection and associated factors among pregnant women in South Omo 

Zone, Southern Ethiopia 2020. 

Sampling procedure and sampling techniques 

There are ten districts and one town administration in the South Omo Zone, 

which are categorized under three ecological groups. The ecological groups 

are called pastoralists, semi-pastoralists, and agrarians. Pastoralist districts 

include Hammer, Dasenech, and Gnangatom, while semi-pastoralist districts 

include Malle, Bena tsemay, and Salamago, and agrarian districts include 

South-ari, North-ari, Woba ari, Bakadawula ari, and Jinka town. Since we 

are using a multistage sampling technique, the primary sampling units are 

districts; the secondary sampling units are public health institutions; and the 

third sampling unit is pregnant mother. Complete information about the total 

number of pregnant mothers who sought health care services from the 

catchment area of a selected public health institution was obtained before the 

actual data collection period. A representative sample of pregnant mothers 

from each public health institution was randomly included in the study by 

proportional allocation using a systematic sampling method. The first 

pregnant mother was selected using the ANC registration books, and the 

subsequent pregnant mother was interviewed systematically in every fifth 

unit (Figure 1). 
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Figure 1: Sampling procedure and sampling techniques on sero-prevalance of hepatitis B virus infection and associated factors among pregnant women at 

South Omo zone, South Ethiopia, 2020 

Study variables 

Dependent variable 

● HBsAg sero status [Positive/Negative] 

Independent variables 

● Socio- demographic and economic variables were age, 

marital status, ethnicity, educational level, income, and 

gravidity 

● Risky socio-cultural and behavioral practice variables 

were tattoo of the body, nose piercing, ear piercing, lip 

piercing, abortion, and multiple sexual partners  

● Hospital associated variables were; history of 

hospitalization, history of surgical intervention and dental 

procedure 

Operational and standard definition 

Reactive: In addition to a pink colored control (C) band, a distinct pink 

colored band will also appear in the test (T) region that indicates the presence 

of HBsAg in the serum. 

Non-reactive: only one colored band appears on the control (C) region. 

There is no apparent band on the test (T) region that indicates the absence of 

HBsAg in the serum. 

Invalid:-There is no visible band at all, or there is a visible band only in the 

test region but not in the control region. 

History of hospitalization: refers to the study subject's previous 

hospitalizations for any disease. 

Blood transfusion history: refers to the transfusion history of the study 

subject for any problems in their life. 

History of dental procedures: - refers to any previous surgical procedure 

in the study subject. 

History of surgical procedures: - refers to any surgical procedures, minor 

or major, practiced on the study subject in the past. 

Risky socio-cultural factors: - refers to some of the social and cultural 

activities that the study subjects engaged in that could serve as a means of 

exchange of body fluids and germs between individuals, such as ear or nose 

piercing, contact with family members while visiting and caring for the sick 

in the past. 

Risky behavioral factors: This refers to some of the behavioral malpractice 

of the subjects that exposed them to the risk of acquiring HBV infection from 

different sources, like abortion, in the past. 

Data collection tools and procedures 

Data collection was conducted from November 1st to December 30th, 2020. 

The data were collected using a structured and pretested questionnaire by the 

ANC attending mothers. The questionnaire encompasses socio-demographic 

and economic variables, hospital-associated factors, and risky socio-cultural 

and behavioral practices. Following a brief explanation of the study's 

purpose, participants were asked to participate voluntarily and informed that 

4 mL of blood would be drawn to determine their hepatitis B sero status and 

other ANC-related laboratory profiles. After the subjects' verbal consent was 

accepted, the data collector in charge (a BSC laboratory technologist) 

conducted the interview, followed by the coding and transfer of the subjects 

to the laboratory, and then the laboratory technologist in charge of the data 

collection (one sample collector and one analyzer) collected the blood 

sample. 

Regarding specimen collection, 4 ml of blood was collected aseptically in an 

anticoagulant-free test tube using SOP in each health institution, then the 
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sample was kept for about 30 minutes at room temperature for natural 

clotting to occur, and the serum was separated at 3000 rpm for 5 minutes 

using an electric centrifuge. Afterward, the serum sample was tested 

immediately using a one-step NOVA cassette- style HBsAg test kit. The new 

NOVA cassette-style HBsAg rapid test strip was used for the detection of 

hepatitis B surface antigen (HBsAg). The test has a sensitivity and specificity 

of approximately 99.7% and 99.3%, respectively. The test strip was a one-

step rapid direct binding test for the visual detection of hepatitis B surface 

antigen (HBsAg) in serum as an aid in the diagnosis of hepatitis B infection. 

The one-step HBsAg test was based on the principle of sandwich 

immunoassay for the determination of HBsAg in serum. Monoclonal and 

polyclonal antibodies are employed to specifically identify HBsAg. This 

one-step test was very sensitive and only took about 10–20 minutes. Test 

results were read visually without any instruments. 

Data Quality Control 

Data quality was assured by the careful design of data extraction formats, 

appropriate recruitment, and providing adequate training and follow-up for 

data collectors and supervisors. Also, a pre-test was conducted for both the 

kit test and tools that collect factor-related data. During data collection, 

intensive supervision was done by the principal investigator and supervisor 

during the whole period of data collection. The principal investigator 

conducted a systematic, random review of the documents of the interviewed 

participants to ensure the reliability of the data, and a random cross-check 

for completeness, accuracy, and consistency was performed at the end of 

each day, followed by a corrective discussion with all members of the 

research team.  During the morning remarks were given on how to eliminate 

or minimize errors and take corrective actions. In post-data collection, the 

data was checked for completeness and consistency, and then it was coded, 

entered, and stored on the computer using Epi-data 4.2 software. For 

analysis, data was exported to STATA version 14 statistical packages. On 

each testing day, two levels of commercial control (negative control and 

positive control containing a low level of HBsAg) were tested on one step of 

the NOVA cassette-style HBsAg Test kit to ensure that the test device was 

not adversely affected and that it was detecting HBsAg at the stated 

sensitivity and specificity. 

Data processing and analysis 

After data collection, each questionnaire was checked for completeness and 

consistency by the principal investigator and supervisors. Data was cleaned, 

coded, and entered into Epi-data version 4.2 and exported to SPSS version 

25. Then exploratory data analysis was carried out to check the levels of 

missing values, the presence of influential outliers, multicollinearity, and 

normality. Graphical and statistical methods like the Kolmogorov–Smirnov 

test were applied to check the normality of the data. A bivariate analysis was 

done to identify associations between dependent and independent variables. 

Variables that had a p-value of 0.25 in bivariate analysis were considered 

candidates for multivariable analysis, and variables that had a p-value of 0.05 

in multivariable logistic regression analysis were considered statistically 

significant. The backward stepwise regression method was applied. 

Covariates were checked for interaction effects. Finally, the Hosmer and 

Lemeshow regression model was checked for its fitness to the data and its 

adequacy. 

Result  

Socio-demographic characteristics A total of 704 pregnant women were 

included in the study, with a 98.87% response rate. The mean age of the 

study subjects was 26.68 years, with a standard deviation of ± 5.24 years. 

The majority of the study subjects were housewives and farmers (51.7%, 

29.4%), respectively, and 579 (82.2%) had a monthly income of less than 

2000 Ethiopian birr. Moreover, 673 (95.6%) of the study subjects were 

married, and 553 (78.6%) had not participated in formal education. Among 

study participants, nearly a half (43% ) were from the pastoralist community 

(Table 2).  

Variables  Category  Frequency(n) Percent (%) 

 

Residence 

Agrarian 148                                       21.0 

Pastoralist 300                            42.6 

Semi-pastoralist 256 36.4 

Age 18-24 252 35.8 

25-33 364 51.4 

34-42 90 12.8 

Educational 

level  

Can’t read and write  553 78.6 

Primary school complete 103 14.6 

High school and above 48 6.8 

Occupation  Housewife 364 51.7 

Government  45 6.4 

Farmer 207 29.4 

Student 55 7.8 

Others 33 4.7 

 Income  < 2000 ETB 579 82.2 

≥  2000 ETB 125 17.8 

Table 2: Socio demographic characteristics of the respondents in sero-prevalence of hepatitis B virus infection and associated factors among pregnant women 

in South Omo Zone, Southern Ethiopia 2020 

Gestational period and HBV status According to the findings of this study, 

441 (62.60%) of the 704 pregnant women screened for HBVsAg had 

previously had a pregnancy, and 306 (70%) had used a health facility for 

their last pregnancy's delivery. Regarding the current pregnancy, 624 

(88.60%) had an intended current pregnancy, and 360 (51.10%) were in the 

1st trimester. Among all screened women, 88 (12.5%) were positive for 

HBVsAg, and 695 (98.7%) had no HBV vaccination at all (Table 3, Figure 

2). 

Variables  Category /response Frequency(n) Percent (%) 

 

Had any pregnancy before  

Yes 441                                    62.60 

No 263                          37.40 

Current pregnancy intended Yes  624 88.60 

No 80 11.40 

Place of delivery for the last pregnancy  Home  135 30.00 
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Health facility 306 70.00 

Current pregnancy gestational period 1st Trimester 360 51.10 

2nd Trimester  199 28.30 

3rd Trimester 145 20.60 

 Vaccination status for HBV Yes 9 1.30 

No 695 98.70 

Current status of HBV Positive 88 12.50 

Negative 616 87.50 

   

Table 3: Gestational period and HBV status among pregnant women in sero-prevalence of hepatitis B virus infection and associated factors among pregnant 

women in South Omo Zone, Southern Ethiopia 2020. 

 
 

Figure 2: Sero-prevalence of hepatitis B virus infection among pregnant women at South Omo zone, South Ethiopia, 2020. 

Supplementary Materials  

1. Information sheet which describes the overall purpose, 

procedure, benefit of the study, confidentiality, risk of the 

study and declaring participants’ right to refuse or withdraw 

from the study.  

2. Declaration of informed voluntary consent form that is used 

for declaration of their willingness for each participant during 

data collection. 

3. English Version data collection questionnaire used to collect 

data from study participants  

Hospital, socio-cultural and behavioral factors related to HBVsAg Among 

a total of 704 screened pregnant women, 658 (93.50%) had no history of 

hospital admission, 676 (96.30%) had no dental procedure, and 687 

(997.60%) had no surgical procedure in the last six months. About 76 

(10.80%) had experienced abortion; 68 (89.50%) had experienced it at 

least once, and 37 (48.70%) sought service from health facilities. 

Regarding multiple sexual partners, 94 (13.40%) had at least one sexual 

partner, 165 (23.50%) were with a husband having an extra wife 

(polygamy), and 60 (35.7%) of them were with a husband having at least 

two wives (Table 4).  Table 2: Socio demographic characteristics of the 

respondents in sero-prevalence of hepatitis B virus infection and associated 

factors among pregnant women in South Omo Zone, Southern Ethiopia 

2020 

Variables  Category/Response Frequency(n) Percent (%) 

History of hospital admission for the last 

six month 

Yes    46                                6.50 

No 658 93.50 

History of dental procedure for the last 

six month 

Yes  26 3.70 

No 678 96.30 

History of surgical procedure for the last 

six month 

Yes 17 2.40 

No 687 97.60 

Ever experienced abortion Yes 76 10.80 

No 628 89.20 

Tattoo on body  Yes 143 20.40 

No 559 79.60 

Ear pierced  Yes 493 70 

No 211 30 

12.50%

87.50%

Women HBV Infection Status 

Positive for

HBVsAg

Negative for

HBVsAg
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Nose pierced Yes 111 15.80 

No 593 84.20 

Lip pierced  Yes 91 12.90 

No 613 87.10 

Multiple sexual partner Yes 94 13.40 

No 610 86.60 

Table 4: Hospital, socio-cultural and behavioral factors in sero-prevalence of hepatitis B virus infection and associated factors among pregnant women in 

South Omo Zone, Southern Ethiopia 2020 

Predictors of socio-demographic and self-reported associated factors for 

HBsAg positivity  

In bivariate analysis, the association of socio-demographic and other self-

reported variables with HBsAg positivity was checked. Ever having had a 

nose pierced, ever having a lip pierced, and ever experiencing abortion were 

statistically significantly associated at p 0.25. These variables, which were 

significant in the bivariate analysis, were entered into the multivariate 

logistic regression model. As a result, having ever had a nose piercing (AOR 

= 4.35; 95% CI: 1.33, 14.21), lip piercing (AOR = 4.74, 95% CI: 1.13, 

19.94), and an abortion (AOR = 2.01; 95% CI: 1.33, 3.63) were significantly 

associated. The odds of acquiring HBV among pregnant women who had no 

history of nose piercing were about 4.35 times lower than those of their 

counterparts. Pregnant women who had no lip piercings had a 4.74-fold 

lower risk of contracting HBV than pregnant women who had lip piercings. 

When compared to their counterparts, the chances of acquiring HBV were 

2.01 times higher for a pregnant woman who had had an abortion (Table 5). 

 

 

Variables  

 

Response 

         HBV status  

COR(95% CI) 

 

     AOR (95%CI) Positive No (%) Negative No (%) 

Current pregnancy 

intended 

Yes 82(93.20) 542(88.00) 0.61(0.25,1.46)    

No 6 (6.80) 74(12.00)      1  

Ever experienced 

abortion 

Yes 18(20.50) 58(9.40)      1              1 

No 70 (79.50) 558 90.60) 1.89(1.04,3.45)           2.04 (1.12,3.63) *     

Tattoo on body  Yes 23 (26.10) 120(19.50) 0.67(0.39,1.14)     

No 65(73.90) 494(80.50)     1   

Ear piercing Yes 68(77.30) 425(69.00) 0.65(0.38,1.12)    

No 20(22.70) 191(31.00)      1           

Nose piercing Yes 3(3.40) 108(17.5) 3.95(1.21,12.95)        4.35(1.33,14.19)* 

No 85(96.50) 508(82.50)      1              1 

Lip piercing Yes 2(2.30) 89(14.90) 5.17(1.22,21.91)                    4.74(1.13,19.94)* 

No 86(97.70) 527(85.60)       1               1 

Multiple sexual 

partner 

Yes 15(17.00) 79912.80) 0.79(0.43,1.48)    

No 73(83.00) 537(87.20)   1  

* Significant at P<0.05, 1 is reference 

Table 5 Bivariate and multivariable analysis of socio-demographic and self-reported associated factors in sero-prevalence of hepatitis B virus 

infection and associated factors among pregnant women in South Omo Zone, Southern Ethiopia 2020 

Discussion  

In our study, the sero-prevalence of HBV infection among pregnant women 

attending ANC in public health institutions in the South Omo Zone was 

12.5%. The overall prevalence of HBsAg among pregnant women in this 

study was categorized as highly endemic prevalence according to World 

Health Organization (WHO) classification criteria since WHO categorizes 

countries based on hepatitis B surface antigen (HBsAg) prevalence as low 

(2%), intermediate (2–8%), or high (> 8%) (8). 

The sero-prevalence of HBsAg in this study was relatively comparable with 

the findings of studies conducted in South Sudan, Nigeria, and Ghana (11%, 

11%, and 10.6%)  (9-11, 18). However, a study conducted in Sub-Saharan 

Africa, Central Sudan, Nigeria, Ibadan, and Vietnam showed a higher 

prevalence of HBsAg among pregnant women (15%, 17.5%, 

19.8%,16.3%),14%), respectively [15, 16, 19, 29,31]. On the contrary, the 

sero-prevalence of HBsAg in this study was higher than in previous studies 

from Ethiopia (Gonder, Gambella, Gurage Zone, Addis Ababa, East Wollega 

Zone), Uganda, the Myanmar-Thailand Border, and Shenyang, China (4.5%, 

7.4%, 3.1%, 2.4%, 2.9%, 9.7%, 6.2%, 4.4%, and 4.3%) (20,23,40). The 

difference might have occurred due to the variation in socio-economic status 

of the population, sample size, design, and study setting. 

In this study, only history of abortion, history of nose piercing, and history 

of lip piercing were significantly associated with HBV infection among 

pregnant women.  

Those pregnant women who had a history of abortion were 2 times more 

likely to be reactive to HBV infection than pregnant women who had no 

history of abortion [2.04 (1.12, 3.63)]. This finding was consistent with 

studies conducted in Jimma, which revealed that pregnant women who 

experienced abortion had a higher prevalence of HBsAg (7.3%), and the odds 

of having HBsAg were more than twice those of pregnant women who had 

a history of abortion than with other risk factors. Another study conducted in 

Gurage Zone indicated that pregnant women who had a history of abortion 

were 10 times more likely to be reactive to HBV infection than pregnant 

women who had no history of abortion [AOR= 10.331(1.161-92.926)]. A 

study conducted in Dawuro and Addis Abeba found that HBsAg positivity 

was significantly higher in pregnant women with a history of abortion (27, 

40, and 41). The probable reason might be that in this study, 52% of pregnant 

women who had a history of abortion at least once did not get abortion 

services from health facilities. In other words, 52% of those who did not seek 

abortion services from health facilities may have obtained them illegally at 

home or from traditional healers, potentially exposing them to HBV 

infection. 

As the study revealed, pregnant women who had a history of nose piercing 

were 4.35 times more likely to be reactive to HBV infection than pregnant 
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women who had  no nose piercing [4.35(1.33,14.19]. Pregnant women with 

no lip piercing were 4.74 times more likely to be reactive to HBV infection 

than pregnant women with nose piercing [4.74 (1.13, 19.94)]. This finding is 

supported by a study conducted in developing countries and Gonder, who 

discovered that needle stick injury, body tattooing, piercing (nose, lips, ear), 

sharing razors or toothbrushes, and sharing razors or toothbrushes had a 

statistically significant association with HBsAg seropositivity (27, 37). Due 

to their cultural practice, they share unsterile sharp materials for nose and lip 

piercings, which might expose them to HBV infection. 

Limitation  

We used rapid HBsAg test kits to determine the prevalence of HBV 

infection, which cannot detect other HBV markers such as HBeAg and DNA. 

It is also less sensitive than the ELISA test. 

Conclusion  

The prevalence of HBV infection among pregnant women in the South Omo 

Zone, southern Ethiopia, is high according to the WHO classification criteria. 

Driving factors were the history of abortion, nose piercing, and lip piercing. 

Behavioral change communication programs on the mode of HBV 

transmission, high-risk behaviors, bad cultural practices like lip and nose 

piercing, and methods of prevention should be instituted at antenatal care 

clinics to raise the awareness of pregnant women, Furthermore, all pregnant 

women should be screened for HBV and treated to reduce their viral loads 

and transmission from mother to child.  
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