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Introduction

Hepatitis B virus (HBV) is thought to be the main etiological 
agent for chronic liver disease (CLD) worldwide caused by a 
double-stranded DNA.1–4 HBV infections can cause both 
acute and CLD, including cirrhosis and hepatocellular carci-
noma (HCC).5,6The hepatitis B surface antigen (HBsAg) is 
the serologic hallmark of HBV infection, while the soluble 
extractable protein, the hepatitis e antigen (HBeAg), is a 
marker for the highly infectious state.7

HBV accounts about 50%–80% of HCC cases world-
wide.8 More than 780,000 people die per year as a result of 
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HBV-related liver diseases including chronic hepatitis, cir-
rhosis and HCC, making HBV infection the 10th leading 
cause of death globally.9,10

In Nigeria, HBV is endemic and it has been estimated that 
10%–12% of the total population are chronic 
carriers.11,10Countries of sub-Saharan Africa have a high ende-
micity, and more than 50 million people are chronic carriers of 
the HBV.12,13 In endemic areas, however, most individuals are 
infected by vertical transmission or in early after birth.10,14

HBV is predominately transmitted through mother-to-
child transmission (MTCT).12,15 Chronic HBV infection dur-
ing delivery occurs in approximately 90% of infants who are 
HBsAg-positive mothers.16 When pregnant mothers are 
infected with HBV, there is a 10%–20% chance of transmit-
ting the virus to their neonates.17 Magnitude of HBV among 
pregnant women worldwide is approximately 5%, ranging 
from 0.6% in low-endemic regions to >20% in high-endemic 
areas in the Far East and Africa.16

Apart from its significant magnitude, liver disease con-
tributes to approximately 12% of the hospital admissions and 
31% of the mortality in Ethiopian Hospitals.18 In Ethiopia, a 
lack of information is the leading factor to have HBsAg 
among pregnant mothers.5,19

Being urban dwellers, young age and unemployment 
were the common factors affecting HBsAg.10,14 Educational 
status, having history of surgery, dental procedure, ear pierc-
ing, abortion and tattooing were other factors affecting 
HBsAg.16

However, routine antenatal screening and intervention 
strategies are not yet practiced in Ethiopia.1 Even if Ethiopia 
rolled out childhood immunization against HBV in 2007, 
vaccine is delivered in a pentavalent form as part of Expanded 
Program on Immunization (EPI) of newborns.18

However, primary (vaccines and post-exposure prophy-
laxis) and secondary prevention of HBV transmission by 
appropriate sexual and sanitary practices is not yet optimal in 
Ethiopia. A measure for early detection (serological, molecu-
lar) and treatment of infected pregnant women is not a prac-
tice. This study aimed to determine the magnitude of HBsAg 
and associated factors among mothers following antenatal 
care (ANC) in Attat Hospital.

Methods and materials

Study setting, design and period

Attat Hospital is a primary hospital located in Guraghe zone, 
Cheha woreda, 175 km south from Addis Ababa. The hospi-
tal ANC clinic gives routine antenatal screening services 
such as: HIV, hemoglobin, blood group, rapid plasma reagin 
(RPR) and urinalysis (glucose, protein, infection) tests for 
more than 15 pregnant women per day. Institution-based 
cross-sectional study was conducted among pregnant moth-
ers attending antenatal Clinic. The study was conducted 
from 1 September 2019 to 30 January 2020.

Population

The source populations were all pregnant mothers who had 
ANC contact in the hospital. All pregnant mothers who had 
ANC contact were included, and those who have severe ill-
ness during data collection were excluded.

Data collection methods and procedures

The data for the study were collected from serological test-
ing in laboratory, and interviewer-administered question-
naires were used in antenatal follow-up clinic. The interview 
parts of the questionnaire were done by two professional 
midwives and two medical laboratory technicians after hav-
ing received a clear direction and signed agreement form. 
Pregnant woman were contacted in the hospital waiting 
room for mothers who have ANC checkup. Mothers who had 
interviewed in ANC were marked as interviewed on their 
laboratory request for the serum HBsAg test, and their result 
was recorded as positive or negative accordingly with their 
ANC registration number. At the end of the day, the ques-
tionnaire in ANC and result in laboratory were compiled.

Sampling

Sample size was determined using single population propor-
tion formula by considering the 95% confidence level; since 
there were no similar studies in the similar setup, the p value 
of 0.05 was used, and on adding 15% non-response rate, the 
final sample size will be 438. Systematic random sampling 
method was used to select participants, and the average num-
ber of patient flow before 1 year of the data collection was 
450. From this average number, the total number of expected 
clients in the 5 months of data collection period was 2250 
which gives an interval value of 5.

Laboratory investigation and procedures

After obtaining oral and written informed consent, 5 mL of 
venous blood was collected in plane tubes under aseptic con-
ditions from the peripheral vein by data collector. These 
tubes were labeled with their ANC registration number and 
processed at the time of collection. The blood samples taken 
from the individuals were centrifuged at 3000 r/min (RPM) 
for at least 20 min at room temperature, and the serum was 
separated.

All the serum samples were tested for HBsAg by using 
rapid HBsAg test kit following standard operating proce-
dures; samples reactive for HBsAg were confirmed by the 
same method. Samples tested twice positive were considered 
positive. A study participant who is positive for HBsAg was 
referred to the attending physician for further evaluation.

The one-step HBsAg test strip (serum or plasma) was a 
qualitative lateral flow immune chromatographic assay for 
the detection of HBsAg in the serum or plasma. The 
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membrane was precoated with anti HBsAg antibodies on the 
test line region of the strip. During testing, the serum of 
plasma specimen reacts with the particles coated with anti-
HBsAg antibody. The mixture migrates upward in the mem-
brane chromatography by capillary action to react with 
anti-HBsAg antibodies on the membrane and generate line. 
The presence of this colored line in the test region indicates 
a positive result, while its absence of a negative result. To 
serve as procedural control, a colored line always appears in 
the control line region indicating that proper volume of spec-
imen has been added and membrane wicking has occurred.

Data quality control

The validity and completeness of the data were checked by 
the principal investigator daily at the end of data collection. 
One-day training was given to the interviewer and laboratory 
technician on methods and consensus of data collection 
method. The performance of the rapid HBsAg test kit was 
evaluated using known positive and negative control 
obtained from the rapid HBsAg test kit. Furthermore, forma-
tion of colored band to the control (C) line acts as a proce-
dural control and serves to valid the results. Blood samples 
were collected aseptically from pregnant mothers and prop-
erly labeled by the patient identification number. The speci-
mens were collected by trained laboratory personnel. The 
samples were centrifuged; the serum was evaluated and sep-
arated appropriately and stored until transported to the 
laboratory.

The reagent and test method were assessed with a known 
positive and negative control materials. The standard labora-
tory procedures were followed, and the result was checked 
by the supervisors.

Variables

HBsAg was the dependent variable, and socio-demographic 
characteristics (age, marital status, occupation, educational 
status, number of gravidity), information about HBsAg 
(heard about hepatitis; heard about HBV; is hepatitis B viral? 
can HBV affect any age group?; heard about symptoms of 
HBV; is it curable?; is it self-restricted?; is vaccination avail-
able?; may you get HBV; your reaction if you have HBV; 
with whom you talk to if you are positive?; how much is the 
diagnosis cost?; what will be your worries if you are posi-
tive?; when you will go to facilities if you have symptoms?; 
have you got vaccination?; do you ask for new syringe before 
use?; do you ask for screening of blood to be transfused?; if 
you are positive, would you go for further investigation?; 
would you avoid meeting if you are positive?; have you ever 
participated in health education?) and transmission of 
HBsAg (transmitted by unsterile tools, transmitted by con-
tamination, transmitted by unsterile blades, transmitted by 
intercourse, MTCT) were the independent variables.

Data analysis

Data were checked manually for completeness. Then, the 
data were cleaned and stored for consistency after entering 
into Epi Data version 3.1 software. For further analysis, the 
data were exported to statistical package for social sciences 
version 24.0 software. Descriptive statistics were carried out. 
Bivariate and multivariate analysis was used to see the effect 
of independent variables over HBsAg. Variables which were 
significant on bivariate analysis at the p value less than 0.25 
were taken to multivariate analysis. The fitness of model was 
checked by the Hosmer and Lemeshow test. In multivariate 
analysis, the p value of less than 0.05 and 95% confidence 
level was used as a cutoff point for presence of association. 
Finally, results were compiled and presented using tables, 
graphs, charts and texts.

Result

Socio-demographic characteristics of the 
respondent

In this study, from 438 total sample sizes, 422 respondents 
were participated with a 96.35% response rate. The mean 
age of the respondents was 25.4 years with a standard devia-
tion of 4.85. Most of the respondents were married, and more 
than half of the respondents were self-employed (Table 1).

Information about HBsAg

From the total respondents, 301 (71.3%) respondents’ 
response was HBV is curable. In addition to this, about 46 
(10.9%) of them answered that it was self-restricted (Table 2)

Participants’ response about the transmission of 
HBsAg

From the respondents, 164 (38.9%) of them respond that 
unsterile blade cannot transmit HBsAg. Similarly 157 
(37.2%) of the respondents answer HBsAg cannot be trans-
mitted from mother to child (Figure 1). From the total test 
results, 46 (10.9%) of them were positive for HBsAg test 
(Figure 2).

Factors associated with HBsAg

In bivariate analysis Occupation, number of gravidity, heard 
about HBsAg, heard about transmission, hear about cause of 
HBsAg, Measure taken for symptoms, is HBsAg curable, is 
HBsAg self-restricted, is vaccination available for HBsAg, 
have chance to get HBsAg, participated in health education 
program and actions if there are symptoms were included. 
From this only occupation, number of gravidity, did it have 
cure and is vaccination available were stay statistically sig-
nificant in multivariate analysis (Table 3).



4	 SAGE Open Medicine

Table 1.  Socio-demographic characteristics of respondents 
for HBsAg and its associated factors among mothers following 
antenatal care in Attat Hospital, April 2020 (N = 420).

Variables/Category Frequency Percent

Age category (years)
  15–29 314 74.4
  30–49 108 25.6
Marital status
  Married 418 99.1
  Single 2 0.5
  Divorced 2 0.5
Educational status
  Uneducated 101 23.9
  Primary education 128 30.3
  Secondary education 112 26.5
  College level 81 19.2
Occupational status
  Self-employed 248 58.8
  Housewife 113 26.8
  Government employee 60 14.2
  Not employed 1 0.2
Number of gravidity
  First 57 13.5
  Second 83 19.7
  Third 147 34.8
  Fourth and above 135 32

HBsAg: hepatitis B surface antigen.

Table 2.  Information about HBsAg and its associated factors 
among mothers following antenatal care in Attat Hospital, April 
2020 (N = 420).

Variables/Category Frequency Percent

Heard about hepatitis
  Yes 414 98.1
  No 8 1.9
Heard about HBV
  Yes 218 51.7
  No 204 48.3
Heard about transmission of HBV
  Yes 389 92.2
  No 33 7.8
Is hepatitis B viral?
  Yes 286 67.8
  No 136 32.2
Can HBV affect any age group?
  Yes 252 59.7
  No 170 40.3
Heard about symptoms of HBV
  Yes 342 81
  No 80 19
Is it curable?
  Yes 301 71.3
  No 121 28.7

Variables/Category Frequency Percent

Is it self-restricted?
  Yes 46 10.9
  No 376 89.1
Is vaccination available?
  Yes 272 64.5
  No 150 35.5
May you get HBV
  Yes 16 3.8
  No 406 96.2
Your reaction if you have HBV
  Fear 71 16.8
  Surprise 10 2.4
  Sadness 5 1.2
  Go to health center 336 79.6
With whom you talk to if you are positive?
  Physician 102 24.2
  Spouse 248 58.8
  Parent 61 14.5
  Other relatives 11 2.6
How much is the diagnosis cost?
  Free 47 11.1
  Reasonable 101 23.9
  Somewhat expensive 2 0.5
  Do not know 272 64.5
What will be your worries if you are positive?
  Fear of death 99 23.5
  Fear of disease to family 318 75.4
  Isolation from the society 1 0.2
  Nothing to worry 4 0.9
When you will go to facilities if you have symptoms?
  Immediately 338 80.1
  1–2 weeks 76 18
  2–3 weeks 8 1.9
Have you got vaccination?
  Yes 8 1.9
  No 414 98.1
Do you ask for new syringe before use?
  Yes 406 96.2
  No 16 3.8
Do you ask for screening of blood to be transfused?
  Yes 299 70.9
  No 123 29.1
If you are positive, would you go  
for further investigation?
  Yes 304 72
  No 118 28
Would you avoid meeting if you are positive?
  Yes 22 5.2
  No 400 94.8
Have you ever participated  
in health education?
  Yes 191 45.3
  No 231 54.7

HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus.(Continued)

Table 2. (Continued)
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Yirgalem hospital 7.2%,1 Dawuro zone 3.5%,4 Adis Abeba 
6.0%,18 in Nigeria 6.78%,7 in Mali 8%12 and in southern 
7.8%.20 The magnitude of this result was similar to that in 
studies in Nigeria and Uganda.8,21 In summary, global mag-
nitude of HBsAg is clustered as high (⩾8%), intermediate 
(2%–7%) and low (<2%).22 Thus, the result of this study 
belongs to the high magnitude category. This difference 
might be due to inadequate information as stated by the 
result of this study. Other reason for this higher magnitude 
might be location of the study area which is remote.

Respondents whose occupation was in government or 
self-employed were less likely to have HBsAg compared to 
those who were housewife or not employed. Similarly, a 
study in Gojjam zone state’s housewives has higher risks,5 
and recent meta-analysis shows that income has impact on 
HBsAg.23 Possible reason for this might be exposing factors 
may decrease when there is source of income.

Respondents whose numbers of gravidity were 3 and 
below were less likely to have HBsAg compared to those 
whose gravidity was 4 and above. A study in southern 
Ethiopia also shows that higher gravidity was risky for 
HBsAg,3 and another study in Germany shows similar 
impact of being higher gravidas.24 This might be due to 
decrease in exposure either during delivery or during termi-
nation of the pregnancy when most of the deliveries were at 
home and also when hospital setup was not safe enough 
when the number of gravidity was lower.

Respondents who respond that HBsAg has cure were 
more likely to have HBsAg test compared those who 
respond it does not have cure. Similar to a study in northern 
Tigray,2 a study in different hospitals of Ethiopia states 
mothers in ANC have low awareness about HBsAg.25 This 
might be because more than half (54.7) of mothers have 
never been participated in health education and most of 
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Figure 1.  Information about transmission of HBsAg and its associated factors among mothers following antenatal care in Attat 
Hospital, April 2020 (N = 420).

Respondents whose occupation was in government or self-
employed were 67% (adjusted odds ratio (AOR) = 0.33, 95% 
confidence interval (CI): 0.12, 0.91) less likely to have HBsAg 
compared to those who were housewife or not employed. 
Respondents whose number of gravidity was 3 and below were 
79% (AOR = 0.21, 95% CI: 0.04, 0.68) less likely to have HBsAg 
compared to those whose gravidity was 4 and above. Respondents 
who respond that HBsAg has cure were 1.52 times (AOR = 1.52, 
95% CI: 1.7, 9.4) more likely to have HBsAg test compared 
those who respond that it does not have cure. Respondents who 
answered HBsAg has vaccine were 57% (AOR = 0.43, 95% CI: 
0.05, 0.75) less likely to have HBsAg compared to those who 
answered it does not have vaccine (Table 3).

Discussion

Magnitude of positive HBsAg test among mothers following 
ANC in Attat Hospital was 46 (10.9%) (95% CI: 8.3, 14.0) 
which is higher than a study in the Gojjam zone 7.5%,5 

11%

89%

positive negative

Figure 2.  Laboratory results of HBsAg and its associated factors 
among mothers following antenatal care in Attat Hospital, April 
2020 (N = 420).
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them were housewives who have limited source of 
information.

Respondents who answered HBsAg has vaccine were less 
likely to have HBsAg compared to those who answered it 
does not have vaccine, which is similar to a study conducted in 
Yirgalem.5 This might be because those who know that it has 
vaccination were better understanding to prevent the disease.

Strength and limitation of the study

•• Each patient participated in this study had laboratory 
investigation with either positive or negative result. 
This could provide an exact characteristic of the out-
come variable.

•• Participants who had found to be positive for HBsAg 
were linked to follow-up as special case, considering 
hepatitis B immune globulin and hepatitis B vaccine 
for their neonate.

•• Data collectors were professionals who were on their 
routine activities in the study area which could substan-
tially reduce errors on sampling and measurements.

•• Univariate, bivariate and multivariate analyses were 
used to see statistically significant effect of independ-
ent variable over the outcome variable.

•• Nature of the study design employed could not appre-
ciate cause-and-effect relationship.

•• Since enzyme-linked immunosorbent assay (ELISA) 
was not routinely available in the study area, false-
negative values of the rapid diagnostic tests result 
might deflate the prevalence of HBsAg.

Conclusion

Magnitude of HBsAg among mothers who were on ANC fol-
low-up in Attat Hospital was high compared to other studies. 
Being employed in government or self-employed, gravida 3 and 
below and those who think that the disease has vaccine were 
less likely to have HBsAg, whereas those who think that the 
disease was curable were more likely to have HBsAg. Therefore,

•• Since the magnitude of HBsAg was high, the test 
should be routine so that neonates from positive moth-
ers need to receive immunoglobulin and vaccination 
by the hospital;

•• Mothers who have no regular job need to be addressed 
by woreda and zonal health office, woreda and zonal 
administration office and other non-governmental 
organizations working on women’s empowerment.

Table 3.  HBsAg and its associated factors among mothers following antenatal care in Attat Hospital, April 2020 (N = 420).

HBsAg test

Variables Category Positive, N (%) Negative, N (%) COR (95% CI) AOR (95% CI)

Occupation Government/self-employed 32 (69.6) 276 (73.4) 0.83 (0.42, 1.62) 0.33 (0.12, 0.91)*
Housewife/not employed 14 (30.4) 100 (26.6) 1 1

Number of 
gravidity

3 and below 24 (52.2) 263 (69.9) 0.47 (0.25, 0.87) 0.21 (0.04, 0.68)*
4 and above 22 (47.8) 113 (30.1) 1 1

Heard about 
HBsAg

Yes 17 (37) 201 (53.5) 0.51 (0.27, 0.96) 0.82 (0.94, 4.97)
No 29 (63) 175 (46.5) 1 1

Heard about 
transmission

Yes 38 (82.6) 351 (93.4) 0.34 (0.14, 0.80) 0.88 (0.93, 8.92)
No 8 (17.4) 25 (6.6) 1 1

Heard about 
cause

Yes 30 (65.2) 256 (68.1) 0.87 (0.46, 1.67) 0.46 (0.18, 1.14)
No 16 (34.8) 120 (31.9) 1 1

Measure for 
symptom

Immediately 31 (67.4) 307 (81.6) 0.46 (0.24, 0.91) 0.80 (0.67, 4.81)
After a week 15 (32.6) 69 (18.4) 1 1

Have cure Yes 37 (80.4) 264 (70.2) 1.74 (0.82, 3.73) 1.52 (1.7, 9.4)*
No 9 (19.6) 112 (29.8) 1 1

Self-restricted Yes 4 (8.7) 42 (11.2) 0.76 (0.26, 2.22) 0.85 (0.82, 9.86)
No 42 (91.3) 334 (88.8) 1 1

Is vaccination 
available?

Yes 22 (47.8) 250 (66.5) 0.46 (0.25, 0.85) 0.43 (0.05, 0.75)*
No 24 (52.2) 126 (33.5) 1 1

Chance to get 
hepatitis B

Yes 3 (6.5) 13 (3.5) 1.95 (0.53, 7.11) 0.43 (0.09, 2.05)
No 43 (93.5) 363 (96.5) 1 1

Participated in 
health education

Yes 19 (41.3) 172 (45.7) 0.84 (0.45, 1.55) 0.61 (0.26, 1.43)
No 27 (58.7) 204 (54.3) 1 1

If you have 
symptoms

Will be emotional 14 (30.4) 72 (19.1) 1.84 (0.94, 3.64) 0.72 (0.28, 1.83)
Will go to health facility 32 (69.6) 304 (80.9) 1 1

HBsAg: hepatitis B surface antigen; COR: crude odds ratio; CI: confidence interval; AOR: adjusted odds ratio. *p ≤ 0.05.
Bold values are significant variables with p value less than or equal to 0.05.
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