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Background: Hepatitis B virus is a public health problem in the world. It is a major cause
of chronic hepatitis, cirrhosis, and hepatic cellular carcinoma. The presence of a confirmed
HBsAg result is indicative of ongoing HBV infection. This study aims to assess the sero-
prevalence and associated factors of the hepatitis B virus among pregnant women in North
West Ethiopia.

Methods and Materials: An institution-based cross-sectional study was conducted at Debre
Markos Referral Hospital from January to July 2017. A consecutive 338 pregnant women
attending the antenatal clinic were included. A structured questionnaire was used to assess hepatitis
B virus infection associated factors and some socio-demographic characteristics. A 5 mL of venous
blood was collected from each study participant and plasma was separated and analyzed using
a rapid HBsAg kit and further confirmed by double sandwich ELISA. The data were analyzed
using SPSS software version 24.

Results: The mean age of the study participants was 27 (SD + 4.75) years. The sero-
prevalence of hepatitis B virus in pregnant women was 28 (8.3%). Body tattooing practice
(AOR = 4.94 95% CI, 1.87-13.0), multi-partner sexual intercourse (AOR = 4.48 95% CI,
1.89-10.5) and family hepatitis B history (AOR = 7.40 95% CI, 2.23-24.5) were statistically
significantly associated with HBV infection (p = 0.001).

Conclusion: The prevalence of hepatitis B infection is very high among pregnant women in
the study area. Awareness creation on modes of transmission and early screening of all
pregnant women attending antenatal care must be strengthened to minimize and control
infection.
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Background

Hepatitis B virus (HBV) is an enveloped virus with a viral genome of partially
double-stranded circular DNA which belongs to the family Hepadnaviridae.'> HBV
causes acute and chronic infections of the liver. It is a major cause of chronic
hepatitis, cirrhosis, and hepatic cellular carcinoma. HBV infection in pregnancy
comes with attendant effects on both mother and child.? It has been reported that
10-20% of HBsAg-positive pregnant women transmit the virus to their babies, and
women who are positive for both HBsAg and HBeAg have a nearly 100% chance
of transmitting HBV to their newborns at birth. Up to 90% of the newborns born to
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these mothers go on to develop chronic hepatitis B if they
do not receive hepatitis B immune globulin and hepatitis
B vaccine at birth.*

There are three possible routes of transmission of HBV
from infected mothers to infants: Trans-placental transmis-
sion of HBV in utero natal transmission during delivery or
postnatal transmission during care of an infant or through
breast milk. In patients with acute hepatitis B infection, ver-
tical transmission occurs in up to 10% and 80—90% of
neonates when infection occurs in the first and third trimester,
respectively.*> Perinatal transmission mainly occurs through
maternal blood and body fluid contact.®’

The main intervention to reduce hepatitis B infection is
by increasing the coverage of infant vaccination. Vaccination
reduces the risk of developing hepatitis B infection among
infants of hepatitis B-positive mothers by 3.5 times.*’

At least one serologic marker is present during the
different phases of HBV infection. The presence of
a confirmed HBsAg result is indicative of ongoing HBV
infection, so all HBsAg-positive persons should be con-
sidered infectious. In newly infected persons, HBsAg is
the only serologic marker detected during the first 3-5
weeks after infection, and it persists for variable periods
at very low levels. The average time from exposure to the
detection of HBsAg is 30 days (range: 6—60 days).
Chronic HBV infection occurs when HBsAg persists for
>6 months in the presence of HBeAg or anti-HBc or
detection of IgG-anti-HBc, whereas acute HBV infection
occurs within 6 months of infection. The possible risk
factors for hepatitis virus infections are intravenous drug
use, blood transfusion, multi-sexual practice, traditional
practice, mother to child transmission, etc.'®'* Ethiopia
is one of the sub-Saharan countries with a high endemicity
of HBV. But the diagnosis (screening) of pregnant mothers
during attending antenatal care clinics with highly sensi-
tive diagnostic tools is not common in Ethiopia.
Additionally, to our knowledge there is no published data
on burden of hepatitis B infection among pregnant mothers
in the study area. Therefore, this study attempted to assess
the sero-prevalence and associated risk factors of hepatitis
B virus among pregnant women at Debre Markos Referral
Hospital.

Materials and Methods
Study Area, Design and Period

The study was conducted with women attending antenatal
care clinic (ANC) at Debre Markos Referral Hospital

(DMRH) located in Debre Markos town, the capital of
East Gojjam Zone. DMRH is a tertiary level hospital that
provides services for East Gojjam Zone and surrounding
areas. A hospital-based cross-sectional study design was
employed among pregnant women attending antenatal care
clinic from January to July 2017.

Study Population

All pregnant women who visited ANC at Debre Markos
Referral Hospital during the study period and fulfilled
selection criteria were our source populations. All preg-
nant women with confirmed pregnancy by urine HCG test
and ultrasound and attending ANC for the first visit were
included and pregnant women who were critically sick and
unable to respond to questions were excluded from the
study.

Sample Size Determination and Sampling
Technique

The sample size for the study was determined by using
a single population proportion formula. With the assump-
tion of 95% confidence interval, the previous prevalence
rate (p = 7.8%) from a study conducted in Hawassa, South
Ethiopia'® and by considering a 10% non-response rate,
a total of 338 pregnant women were consecutively
included in this study.

Data Collection

Data on socio-demographic characteristics (age, residence,
occupation, educational status and marital status) and asso-
ciated factors for HBV infection (trimester, previous deliv-
ery place, abortion, history of hospital admission, history
of surgical procedure, history of blood transfusion, sharp
injury, accidental needle stick injuries, splash of body
fluids, family history of hepatitis B infection, genital muti-
lation, tooth extraction, body tattooing, intravenous drug
use, history of multiple sexual practice, hepatitis
B vaccination and blood group type) were collected by

trained nurses using a structured questionnaire.

Blood Specimen Collection and

Processing

Five milliliters (SmL) of venous blood was drawn from
each study participant under aseptic conditions in dispo-
sable vacutainer tubes by laboratory technicians. Then
collected blood was allowed to clot for 30 minutes under
room temperature. The clotted blood specimen was
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centrifuged at 3000 revolutions per minute (RPM) for 10
minutes to separate serum. The rapid test was performed
using hepatitis B rapid test kit from separated serum and
the remaining serum was collected in Eppendorf tubes and
stored at —20°C at Debre Markos Referral Hospital and
transported to Debre Markos blood bank in a cold box to
confirm by the gold standard test (enzyme -linked
immuno-sorbent assay (ELISA) test).

Laboratory Detection of HBsAg

Rapid HBsAg detection was done using a SD Bioline
HBsAg one-step hepatitis B virus test strip (Abbott,
China) following manufacturers instruction. The test has
sensitivity and specificity of greater than 99%. The 100 pL
of serum was added to the test device left at room tem-
perature for 20 minutes. The serum sample reacts with the
coated dye conjugate (mouse anti-HBsAg antibody colloi-
dal gold conjugate) that was coated in the test strip. Then
the mixture reacts by capillary action with anti-HBsAg
antibodies on the membrane. The presence of a red band
indicates a positive result while its absence indicates
a negative result.

Rapid HBsAg test result was further confirmed by using
the Dialab® HBsAg ELISA kit (DIALAB, Wiener Neudorf,
Austria), which has a sensitivity of 100% and specificity of
99.87% and uses an antibody sandwich ELISA method.

Data Quality Assurance

To ensure the quality of data, the data collectors were
trained and the instruments was also pre-tested on at
least 5% of the sample size prior to actual data collection.
Standard operating procedures were strictly followed dur-
ing blood specimen collection, transportation, storage and
analytical process. Storage conditions and expired date of
reagents were checked before use. Quality control test was
done before each step in laboratory tests and the necessary
modification was done based on the findings. The principal
investigator and supervisors frequently supervised the data
collection process by checking completeness of the
required type of data to correct faults, if any, on the site
of data collection. The data collection form (questionnaire)
was checked for completeness and consistency before data
entry by the principal investigator.

Data Analysis

Data was double-entered into Epi data software version 4.2
and exported to SPSS software version 24 to compute sta-
tistical analysis. Chi-square and bivariate and multivariate

logistic regressions were used to determine the association
between associated factors and the outcome variables. The
odds ratio (OR) and 95% confidence intervals (CI) were
calculated. Finally, variables with p<0.05 were considered
statistically significant. The data were expressed by tables.

Results
Socio-Demographic Characteristics of

the Study Participants

A total of 338 pregnant women participated in this study.
The mean age of study participants was 27 (SD + 4.75)
years, ranging 15 to 46 years. The age category distribu-
tions showed that the highest number of participants,
58.3% (197/338), were in the age group of 25-34 years.
About 69.5% (235/338) of study participants were from an
urban setting and 20.7% (70/338) cannot read and write.
The majority 81.4% (275/338) were married and 32.8%
(111/338) were governmental employees (Table 1).

Sero-Prevalence of Hepatitis B Virus

Infection

Among 338 pregnant women attending antenatal care at
Debre Markos Referral Hospital the overall prevalence of
hepatitis B virus infection was 8.3% (28/338). The highest
prevalence, 10.6% (22/207), was seen among pregnant
women at third trimester and there was a 10.9% (5/46)
prevalence among single mothers (Table 1).

Comparison of Rapid HBsAg Test Result

with ELISA Test Result

Out of 338 blood samples tested on rapid HBsAg test kit,
26 samples were positive and 321 samples were negative
for HBsAg. On further testing for confirmation with
ELISA, 3 false positive and 5 false negative samples
were detected (Table 2).

Factors Associated with Hepatitis B Virus

Infection

The results of multivariate logistic regression analysis
showed that there is no statistically significant difference
between HBV infection and socio-demographic and some
clinical characteristics such as age, residence, occupation,
level of education, trimester, abortion history, blood con-
tamination, sharp material injury and history of blood
transfusion (p-value >0.05). However, other variables
such as tattooing, multi-partner sexual intercourse and
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Table | Socio-Demographic Characteristics of Pregnant VWomen
Attending Antenatal Care at Debre Markos Referral Hospital,
Debre Markos, Ethiopia, January to July 2017

Characteristics Category Frequency (%)
Age group 1524 109 (32.2)
25-34 197 (58.3)
3544 30 (8.9)
>45 2 (0.6)
Residence Urban 235 (69.5)
Rural 103 (30.5)
Marital status Single 46 (13.6)
Married 275 (81.4)
Divorced 9(27)
Widowed 7 (2.1)
Separated 1 (0.3)
Educational status Cannot read and write 70 (20.7)
Read and write 17 (5.0)
1-8 Grade 45 (13.3)
9-12 Grade 101 (29.9)
College and above 105 (31.1)
Occupation Farmer 60 (17.8)
Merchant 75 (22.2)
Gov. employee 111 (32.8)
Student 6 (1.8)
Housewife 72 (21.3)
NGO 14 (4.5)
Trimester First 59 (17.5)
Second 72 (21.3)
Third 207 (61.2)

Abbreviation: NGO, non-governmental organization.

family history of HBV infection were significantly asso-
ciated with HBV sero-status (p <0.05). Pregnant women
who had traditional tattooing practice had five times higher
risk of being sero-positive for HBV infection than preg-
nant women who had not practiced tattooing (AOR = 4.94,
95% CI, 1.87-13.0, p = 0.001). Regarding multi-partner
sexual intercourse, pregnant women who had multi-partner

Table 2 Comparison of Rapid HBsAg Kit Test with ELISA Test
Result

sexual intercourse were almost five times more likely to be
sero-positive for HBV infection than those pregnant
women who had not (AOR = 4.48; 95% CI, 1.89-10.5;
p = 0.001). Based on family history of hepatitis B, study
participants who had family history of HBV infection were
seven times more likely to be sero-positive for HBV than
those who had no history (AOR = 7.40; 95% CI, 2.23—
24.5; p = 0.001) (Table 3).

Discussion

HBYV infection is one of the serious public health problems
worldwide.'® Based on HBsAg carrier, WHO categorizes
hepatitis B endemicity into high endemicity, intermediate
endemicity and low endemicity.’

In this study the overall prevalence of hepatitis B virus
among pregnant women was 8.3%, which is categorized as
high endemicity.” This finding is in line with the study
conducted in Gambia and Mali where the sero-prevalence
of hepatitis B virus was 9.2%'’ and 8%,'® respectively.
But our finding is higher than other studies conducted in
Tigray 5.5%,'® in Debre Tabor hospital 5.3%,?° and in
Gondar 7.3%.%' In contrast to our finding, studies from
different countries indicated that the hepatitis B virus pre-
valence was higher in Ghana 12.3%,'? in Uganda 11.8%%*
and in Yemen 10.8%.%®> The possible explanation for var-
iations in the prevalence of HBV infection within different
parts of the world might be due to differences in socio-
cultural practice, geographical area, laboratory technique
used and test kit sensitivity.

In this study, pregnant women who had multi-partner
sexual intercourse were almost five times more likely to be
positive for HBV infection compared to those pregnant
women who had not (AOR = 4.48; 95% CI, 1.89-10.5;
p = 0.001). This is similar with study findings from
Tigray,' Bahirdar**** and Nigeria.'' Hepatitis is usually
transmitted through blood and body fluid contact with an
infected person. Semen contains high amounts of virus, so
the virus can be easily transmitted.

In our study, hepatitis B virus infection is strongly asso-
ciated with family history of HBV infection (AOR = 7.40;
95% CI, 2.23-24.5; p = 0.001). Close contact with hepatitis
B virus-infected individuals within family members may
result in contamination of family members through various
ways. Our study finding is concordant with most previous
studies from Arba Minch®® and Tigray."

In our study, a traditional practice, body tattooing, is
also significantly associated with HBV infection in our
study area. A similar finding with our study result is

Rapid HBsAg Kit Test ELISA ELISA Total

Result Positive Negative

Positive 23 3 26

Negative 5 307 312

Total 28 310 338
2802
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Table 3 Risk Factors Associated with Sero-Prevalence of Hepatitis B Virus Among Pregnant Women Attending ANC at the Debre
Markos Referral Hospital, Debre Markos, Ethiopia, July 2017

HBV Status Binary Regression Multivariate
Variables Negative No. (%) | Positive No. (%) | COR (95% CI) | p-value | AOR (95% Cl) | p-value
Age group 0.545
15-24 101(92.7%) 8 (7.3%) 0.08(0.05—1.38) 0.083 0.44(0.004—44.5) | 0.731
25-34 179(90.9%) 18(9.1%) 0.1(0.01-1.68) 0.110 0.67(0.007-62.9) | 0.865
3544 29(96.7%) 1(3.3%) 0.03(0.0-1.05) 0.053 0.16(0.001-21.7) | 0.464
>45 1(50.0%) 1(50.0%) |
Residence 0.138 0.626
Urban 212(90.2%) 23(9.8%) 2.13(0.78-5.76) 1.36(0.394.71)
Rural 98(95.1%) 5(4.9%) |
Occupation 0.210
Farmer 59(98.3%) 1(1.7%) 0.06(0.01-0.65) 0.021 0.05(0.004-0.59) | 0.018
Merchant 69(92.0%) 6(8.0%) 0.32(0.01-1.46) 0.142 0.29(0.05-1.70) 0.173
Gov. employee 100(90.1%) 11(9.9%) 0.40(0.10-1.67) 0.210 0.33(0.06—1.68) 0.182
Student 5(83.3%) 1(16.7%) 0.73(0.06-8.91) 0.808 1.26(0.09-18.3) 0.868
Housewife 66(91.7%) 6(8.3%) 0.33(0.07-1.53) 0.158 0.27(0.05-1.54) 0.143
NGO* 11(78.6%) 3(21.4%) |
Trimester 0.134 0.241
First 58(98.3) 1(1.7) 0.14(0.02—-1.01) 0.062 0.16(0.02—-1.34) 0.092
Second 67(93.0) 5(7.0) 0.63(0.23-1.75) 0.366 0.88(0.28-2.75) 0.831
Third 185(89.4) 22(10.6) |
Abortion History 0.663
Yes 77(90.6) 8(9.4) 1.21(0.51-2.86)
No 233(88.1) 20(11.9) |
Blood contamination 0.656
Yes 16(88.9) 2(11.1) 1.41(0.31-6.49)
No 294(91.9) 26(8.1) |
Sharp material injury 0.396
Yes 90(93.7) 6(6.3) 0.67(0.26—1.7)
No 220(90.9) 22(9.1) |
History of blood transfusion 0.518
Yes 21(95.4) 1(4.6) 0.52(0.07-3.94)
No 289(91.4) 27(8.6) |
Tattoo 0.001 0.001%*
Yes 136(86.1) 22(13.9) 4.69(1.85—-11.9) 4.94(1.87-13.0)
No 174(96.7) 6(3.3)
Multi-partner sexual intercourse <0.001 0.001%*
Yes 52(80.0) 13(20.0) 4.30(1.93-9.57) 4.48(1.89-10.5)
No 258(94.5) 15(5.5) |
Family hepatitis history 0.001 0.001*
Yes 14(70.0) 6(30.0) 5.77(2.02-16.5) 7.40(2.23-24.5)
No 296(93.1) 22(6.9) |
Note: *Significantly associated.
Abbreviations: COR, cCrude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.
International Journal of General Medicine 2021:14 htps: 2803
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reported from a previous study from Bahir Dar.** This
may be due to sharing a single sharp material for different
people without disinfection and sterilization. Similarly,
unvaccinated individuals are at higher risk for HBV infec-
tion if they are tattooed under unsterile conditions.?’
However, there was no significant association observed
between previous history of abortion, sharp material
injury, blood and HBsAg
(p >0.05) in our study.

transfusion sero-status

Conclusion

The findings of this study indicated the high prevalence of
hepatitis B virus infection among pregnant women attending
antenatal care clinic in the study area. Having unprotected
multiple partner sexual intercourse, family history of HBV
infection and traditional tattooing practice were significantly
associated with HBV infection. Therefore, awareness crea-
tion on modes of transmission and early screening of all
pregnant women attending antenatal care must be strength-
ened to minimize and control the spread of infection.

Abbreviations

ANC, antenatal clinic; DNA, deoxyribo nucleic acid,;
ELISA, enzyme-link immunosorbent assay; HBsAg, hepa-
titis B surface antigen; HBV, hepatitis B virus.
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