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Introduction

Hepatitis B virus (HBV) infection is a major public health 
problem in the Middle East. It has been estimated that 
around 240 million individuals suffer from this infection in 
low- and middle-income countries, with an intermediate 
or high endemic of HBV infection (1,2). This infection 
is likely to cause liver cirrhosis, chronic hepatitis, and 
hepatocellular carcinoma. The remainder persists chronic 
infection in the carrier individuals; although, majority of 
the cases of these infections are self-limiting (1). The HBV 
acquired via mother-to-child transmission is the major 
cause of transmission among the infants and children in the 

endemic areas (3). The children are at increased risk from 
long-term interpersonal contact with the infected mother, 
even if the children do not present any symptoms of HBV 
infection (4).

West Bank in Palestine is considered an intermediate 
endemic area of hepatitis B (5). HBV is a special problem 
for pregnant woman, who are likely to face the risk of 
hepatitis herself and also pass it to her baby via vertical 
transmission (6). Previous studies have shown that the 
outcome of HBV infection is documented in relation to 
the time of exposure because the morbidity and mortality 
rates correspond to early neonatal exposure (7,8). About 
40% of the infants delivered by infected mothers are likely 
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to develop HBV infections in the absence of post exposure 
prophylaxis (9). There is increased occurrence of mother 
to child transmission of hepatitis B, despite of various 
intervention of vaccinations and immunoglobulins.

The hepatitis B surface antigen (HBsAg) mothers with 
HBV DNA levels greater than or equal to 106 copies 
per milliliter are more likely to transmit the virus to 
their infants; although, there is HBsAg positivity. It has 
been shown that increased maternal load is considered as 
an important risk factor that favors the transmission of  
HBV (10). There is a chance of 5–10 percent failure rate 
even, when the women have access to birth dose vaccine 
of HBV and hepatitis B immunoglobulin (11). However, 
in such conditions, risk of transmission can be reduced 
through antiviral therapy during pregnancy. The factors 
affecting the percentage of seropositivity for HBsAg in 
HBsAg-carrier mothers include; age of gestation, HBV 
genotype/subgenotype, and HBV genotype/subgenotype.

The age of patient at acquisition of the virus is 
considered as the determining factor for the progression 
of acute condition to chronic lifelong carrier stage. The 
children are likely to develop chronic infection if they 
have acquired the infection perinatally of within 6 years of  
age (12). The risk of vertical transmission can be minimized 
by vaccination. Both hepatitis B active vaccine and hepatitis 
B immunoglobulin are needed for preventing HBV 
infection in infants born to HBsAg-positive women (13).  
It is difficult to analyze that majority of the infants (90%) 
infected perinatally with HBV are followed by a chronic 
course of infection. Therefore, the present study aims to 
determine the prevalence of hepatitis B infection among 
children born to HBsAg-positive mothers in Hebron district 
and the socio-demographic correlations with its prevalence.

Methods

Study design and setting

The study was conducted during the year 2017 in Hebron 
district that is situated 40 km south from Jerusalem. It is 
the largest district in the West Bank in terms of size and 
population of 729,000 (14) with large distribution in rural 
areas. Two hospitals situated within the Hebron district, 
having a routine practice of testing pregnant women for 
HBV at the time of admission for delivery were selected for 

collaboration in the study.

Study participants

Blood samples of women and their children were screened by 
enzyme-linked immunosorbent assay (ELISA) for HBsAg. 
The study enrolled and tested 125 HBsAg-positive women 
and their children in the study. The overall number of 
HBsAg-positive children born to HBsAg-positive mothers 
were found to be 42 out of 386 tested children (10.9%). It 
was made sure that participated woman in study had positive 
HBsAg when they were pregnant. The women presented 
with HBsAg positive received an information letter, in 
which they were explained about the purpose of the study 
and the confidential of the results. A consent form was 
signed by all the included participants before commencing 
the study. It was also made sure that the newborn recruited 
in the study were given a protective immunoglobulin in the 
first 24 hours of birth.

Data collection

For  those  who agreed ,  a  mul t ip le  cho ice-based 
questionnaire was completed by the help of a nurse 
via patient interview to ensure proper data collection 
and prevent any misunderstanding. The questionnaire 
contained socio-demographic questions, including age, 
place of residence, occupation, level of education, as well 
as questions related to expected route of exposure to the 
virus and the type of vaccination, they provided to their 
previous born children (15). Blood samples were collected 
from mothers’ children upon oral consent of participation. 
For HBsAg determination, Axsym HBsAg version 2.0 Kit 
(Abbott, Germany) was used.

Data analysis

The data was collected, summarized, tabulated, and analyzed 
using the statistical package for social sciences (SPSS) V.15 
software. The results were explained based on the descriptive 
statistics that included frequencies and percentages.

Ethical considerations

The study has been approved by the international review 
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board (IRB) of Ethics Committee Herbon University, 
Palestine under the code SR/122/2016.

Results

The results showed that HBsAg-positive children were 42 
(10.9%). The positive children belonged to 15 families out 
of the 125 studied families. Moreover, these children seem 
to be infected by vertical transmission route. These children 
belonged to families living in villages with low to moderate 
income (P value =0.000). About 33.6% of HBsAg-positive 
women had family history of HBV infection, either their 
mothers or some family members were carriers (P value 
=0.000). Table 1 has shown that 61.6% of HBsAg-positive 
women had no family history with unknown route of 
transmission; although, 23.1% of HBsAg-positive women 
(19 from villages and 11 from the city) suspected in dental 
clinics. They were infected with hepatitis B after repeated 
visits to private dental clinics.

In the present study, 42 children were found to be 
HBsAg-positive, reflecting the fact that these children 
belong to low to moderate income families. These families 
knew that the mother was carrier of hepatitis B, but they 
were not able to provide hepatitis B immunoglobulin to 
their newborns. Out of 386 children born to HBsAg-
positive mothers only 251 (65.0%) received both vaccines 
(hepatitis B active vaccine and Hepatitis B immunoglobulin). 
Whereas, 135 (35.0%) of children born to HBsAg-positive 
mothers received only hepatitis B active vaccine without 
hepatitis B immunoglobulin. The occurrence of HBsAg 
among children increased with mother’s age (old mothers 
had more HBsAg positive children) and was inversely 
proportional with mother’s level of education (Table 2).

Discussion

The incidence rate of hepatitis B cases per 100,000 
dropped from (11-15) in the years 1990–1994 to (0.56) in 

Table 1 Socio-demographic characteristics of HBsAg-positive women from urban and rural areas of Hebron district

Characteristics
Village City Total

P value
No. % No. % No. %

Age 0.000

20–29 years 35 28.0 16 12.8 51 40.8

30–39 years 38 30.4 13 10.4 51 40.8

40–49 years 20 16.0 3 2.4 23 18.4

Occupation 0.000

House-wife 84 67.2 20 16.0 114 91.2

Employee 9 7.2 2 1.6 11 8.8

Level of education 0.000

Primary school 42 33.6 10 8.0 52 41.6

Secondary school 28 22.4 11 8.8 39 31.2

College 23 18.4 10 8.0 33 26.4

Higher education 0 0 1 0.8 1 0.8

Income 0.000

Low (<2,470 Israeli New Shekel) 53 42.4 15 12.0 68 54.4

Moderate (2,740–3,700 Israeli New 
Shekel)

37 29.6 13 10.4 50 40.0

High (>3,700 Israeli New Shekel) 3 2.4 4 3.2 7 5.6

Family history 39 31.2 3 2.4 42 33.6 0.000

HBsAg, hepatitis B surface antigen.
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the year 2015 (16), after the implementation of hepatitis 
B immunization (active vaccine) in Palestine in 1993. The 
newborn recruited in the study were given a protective 
immunoglobulin in the first 24 hours of birth. However, the 
previous children of some of these families had not given 
any protective immunoglobulin due to economic obstacles 
and unawareness of this infection. In the present study,  
42 children were found to be HBsAg-positive, reflecting 
the fact that all these children belonged to low to moderate 
income families. Moreover, not all the hospitals and birth 
centers in the studied area test women for hepatitis B before 

labor and delivery, which may increase the possibility of 
vertical transmission of HBV. Some of the mothers in this 
study admitted that they only knew about their hepatitis 
B infection after they transmitted the infection to their 
children.

Hepatitis B is a blood-borne and sexually transmitted 
disease, which clearly explains its prevalence among women 
with family history of hepatitis B infection (33.6%). The 
present study has determined the prevalence of hepatitis 
B among children born to HBsAg positive women in 
Hebron district/Palestine. At the same time, the higher 
percentage of this infection was seen in rural areas, which 
reflects the ignorance and lack of awareness in these areas 
in comparison with urban areas. The majority of HBsAg-
positive women were unaware about the source of infection; 
however, many of them (23.1%) suspected in dental clinics; 
they were infected after several visits to private dental 
clinics in their areas. Hepatitis B is a well-recognized blood-
borne infection and it can be transmitted through clinics if 
there was no adherence to recommended infection control 
practices (17). The role of private clinics in transmitting 
HBV needs more investigation and can be considered an 
important risk factor in absence of routine surveillance by 
the ministry of health.

Hepatitis B active vaccination had proven to be very 
effective in protecting infants, but in the case of newborns 
of HBsAg-positive mothers, immunoglobulin also is needed 
to protect against vertical transmission (18). HBsAg-positive 
women can contribute to new cases of HBsAg-positive 
newborns, who have more possibility to account to chronic 
carriers in the country. West Bank has an incidence rate of 
hepatitis B carriers of (23.0) per 100,000 population (16). 
Providing these newborns with hepatitis B immunoglobulin 
with complete coverage, should be a strategy for the 
ministry of health in Palestinian society as part of the 
preventive services, which are well established practices in 
many countries across the world (19).

The study focuses on universal screening of all pregnant 
women for HBV infection in the endemic areas. The 
results have shown the importance of effective preventive 
measures among the women at high risk starting from 
pregnancy to delivery. Previous studies have shown that 
HBsAg positive mother is at increased risk (10–30%) of 
delivering a child, who is chronic carrier of HBV (11,20,21). 
This study showed that not all children who only received 
active vaccine without immunoglobulin had developed 
the infection, since the levels of maternal HBV DNA is 
considered as the most significant risk factor that favors the 

Table 2 Socio-demographic characteristics of HBsAg-positive 
children’s families

Socio-demographic characteristics

Number of HBsAg-
positive children

No. %

Place of residence

Village 42 100

City 0 0

Mothers’ age

20–29 years 1 2.4

30–39 years 12 28.6

40–49 years 29 69.0

Mothers’ occupation

House-wife 41 97.6

Employee 1 2.4

Mothers’ level of education

Primary school 33 78.6

Secondary school 7 16.7

College 2 4.8

Higher education 0 0

Family income

Low (<2,470 Israeli New Shekel) 31 73.8

Moderate (2,740–3,700 Israeli New Shekel) 11 26.2

High (>3,700 Israeli New Shekel) 0 0

Type of vaccination

Only hepatitis B active vaccine  42 100

Hepatitis B active vaccine and hepatitis B 
immunoglobulin

 0 0

HBsAg, hepatitis B surface antigen.
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transmission of hepatitis B in the infants during pregnancy. 
A similar study conducted by Nelson et al. (22) showed 
that the risk of transmission of HBV is highest in the case 
of maternal acquisition of HBV infection, in the third 
trimester of pregnancy. The association between positive 
HBsAg mothers with higher HBV DNA viral loads is well-
documented with increased chances of mother to child 
transmission (23).

There is need to sustain the current active vaccination 
for eliminating hepatitis B vertical transmission, along with 
the hepatitis B immunoglobulins for all infants of hepatitis 
B carrier mothers. Results show that 35% of the children 
born to HBsAg-positive mothers only received hepatitis B 
active vaccine without immunoglobulin due to unawareness 
of the infection or due to economic difficulties. The study 
recommends that infants born to HBsAg positive mothers 
should receive timely and adequate post-exposure prophylaxis 
with full coverage from the Ministry of Health. The study 
results are limited due to a small sample size and focusing 
only a small endemic area. Moreover, the study has only 
verified a single route of transmission of HBV infection.

The present study has considered women in Hebron 
district and assessed the prevalence of hepatitis B among 
children born to HBsAg positive women. The study 
findings have shown that majority of the infected children 
were infected by vertical transmission route and belonged 
to mothers living in villages with low to moderate 
income. These findings suggest the need of presenting 
integrated information and educational programs to 
prevent and control HBV transmission among this target 
group. Future studies need to verify the unknown routes 
of transmission and to reduce the possible risk factors. 
Moreover, other similar studies from various subsamples of 
general Palestinian population are required to get clearer 
understanding of HBV epidemiology in general.
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