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Hepatitis B virus (HBV) is a major cause of morbid-
ity and mortality worldwide. Although the United 
Kingdom (UK) prevalence of HBV is low, it is increas-
ing. There is some evidence that the rate of infection 
is much higher in some populations living in Britain of 
non-white ethnicity or who were not born in Britain, 
compared with the British-born white population. We 
examined the prevalence of HBV infection in pregnant 
women through hepatitis B surface antigen (HBsAg) 
or e-antigen (HBeAg) in Birmingham UK between May 
2004 and December 2008 and the effect of ethnicity 
on the relative risk of infection. There was a significant 
increase in the number of antenatal HBV infections 
detected over the study period from 106 cases in 2005 
to 161 cases in 2008 (p=0.037). Women who define 
themselves as of black African, non-British white and 
Pakistani ethnicity had a markedly elevated rate of 
HBV infection (relative risk (RR): 11.25, 5.87 and 2.33 
respectively) compared to the England average. Health 
organisations that serve populations with a high or 
increasing proportion of women originating from inter-
mediate and high HBV prevalence areas of the world 
such as Africa, some parts of Europe and Asia, should 
anticipate a need for perinatal and postnatal prophy-
laxis to children born to HBV infected mothers.

Introduction
Hepatitis B virus (HBV) is a major cause of morbid-
ity and mortality worldwide. It is estimated to have 
affected two billion people, 350 million of which have 
chronic infection [1]. The overall United Kingdom (UK) 
prevalence of chronic infection is low (<1%) particu-
larly in pregnant women, however the annual number 
of hepatitis B notifications in England and Wales is 
increasing [1,2]. Although data on the prevalence of 
hepatitis B in the UK and the impact of migration pat-
terns are limited, there is some evidence that the rate of 
infection is much higher in people not born in Britain or 
of non-white ethnicity compared with the British-born 

white population reflecting the higher HBV prevalence 
in their countries of birth or family origin [3,4]. 

All pregnant women in the UK are offered HBV testing 
as part of the national antenatal screening programme 
for infectious diseases. Women are offered HBV testing 
at their first antenatal appointment, usually at 8–12 
weeks of pregnancy.

In the UK, pregnant women with HBV infection are 
treated based upon the severity of disease, and bene-
fits of reducing viral activity balanced against potential 
side effects and the unknown teratogenicity of antiviral 
treatment [5]. These judgements are made by special-
ist physicians on a case-by-case basis. Vertical trans-
mission of HBV infection occurs in 90% of pregnancies 
where the mother is hepatitis B e-antigen (HBeAg) 
positive and in about 10% of pregnancies where the 
mother is hepatitis B surface antigen (HBsAg) positive, 
e-antigen negative. More than 90% of infected infants 
become chronic carriers [6]. In the UK, babies born to 
HBV infected mothers should all receive a course of 
HBV immunisation starting with a first dose of vaccine 
at birth and three further doses at one, two and twelve 
months of age. Babies born to highly infectious moth-
ers, this includes those who are positive for HBeAg, 
also receive hepatitis B immunoglobulin at birth. This 
regime reduces vertical transmission by 90% [1]. A 
booster vaccine at around five years of age is also rec-
ommended for those at ongoing risk. 

The England average rate of HBV infection in antena-
tal blood specimens is 350 per 100,000 specimens [7]. 
Factors that influence prevalence include geographi-
cal location of residence and country of birth, with 
both people residing in urban areas and people born 
in countries of high prevalence having higher rates of 
infection [1,7].
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The World Health Organization (WHO) has categorised 
countries based upon the prevalence of HBsAg into 
high (more than 8%), intermediate (2 to 8%) and low 
(less than 2%) prevalence countries [1]. The highest 
rates of HBV infection in low prevalence countries are 
often in people who immigrate from high prevalence 
countries [8,9]. However those groups at highest risk 
often have a lower uptake of preventative health ser-
vices due to language barriers and a lack of awareness 
[10,11]. In immigrants from high prevalence to low prev-
alence countries, difficulties in mastering the language 
of the host country has also been found to correlate 
with poor levels of antenatal care [12]. It is therefore 
important that antenatal services meet the need of 
pregnant women infected with HBV and that services 
adapt as the demographics of the population they 
serve changes. This paper describes the differences in 
epidemiology of HBV infection in pregnant women in a 
large multiethnic city in England.

Methods
Birmingham is the second largest city in the UK with 
a population of approximately 1.1 million. Based on 
2001 UK census data, where ethnicity is self reported, 
and other factors affecting population change, it 
is estimated that 65% of the population are white 
British, 20% are of South Asian ethnicity and about 
5% are from black ethnic groups. Solihull is a neigh-
bouring metropolitan borough that is continuous with 
Birmingham and has a population of about 220,000. 
The Birmingham and Solihull Health Protection Unit 
receives all notifications of women testing positive 
for HBsAg or HBeAg as part of antenatal screening, 
who live within the boundary of the Birmingham and 
Solihull area.

All pregnant women between May 2004 and December 
2008 who tested positive for HBsAg or HBeAg were 
identified as cases in this study. All cases were tested 
for HBsAg. In the vast majority of patients, HBeAg was 
tested, although a small number failed to have this 
test completed. Demographic details were recorded for 
all cases. Women who were identified as testing posi-
tive for HBV by antenatal screening in the time of this 
study, but who were previously known to have been 
diagnosed with HBV, were also included in the study. 
Where women were identified in two or more separate 
pregnancies during the study period, all pregnancies 
were included to estimate the level of demand for pre-
vention and treatment services. Repeat pregnancies 
were excluded from ethnic group rate of infection and 
relative risk of infection calculations, in order to avoid 
counting the same cases more than once. Duplicate 
cases were removed manually. Regression analysis 
was used to examine the changes over time of the total 
number of cases per quarter. Differences between the 
rate of HBV infection in different ethnic groups were 
also examined using a chi-squared test.

Ethnicity was self reported by cases, choosing from 
a predefined list of ethnicity categories. This is the 

recommended method for identifying ethnicity by the 
Office for National Statistics (ONS) [13]. Ethnic catego-
ries were based on the 2001 census categories [13], but 
a number of categories were combined to allow mean-
ingful comparisons. Membership of an ethnic category 
is not defined by place of birth, though this may be 
a determining factor in peoples’ choice of group, but 
rather the ethnic group a person feels they belong to. 
Thus a person defining themselves as of black African 
ethnicity could be born in Africa or born in Britain but 
be a member of the black African community. The eth-
nicity categories comprised: (i) ‘white British’, denoting 
a person of white ethnicity who considers their ethnic 
background to be predominantly of British origin, (ii) 
‘white other’, a person of white ethnicity who considers 
their ethnic origin from a country other than Britain, 
including the category ‘white Irish’, (iii) ‘black African’, 
(iv) ‘black Caribbean’, (v) ‘black other’, a person of 
black ethnicity who considers their ethnic origin not to 
be in Africa or Caribbean, (vi) Pakistani, (vii) Chinese, 
(viii) Bangladeshi, (ix) Indian, (x) ‘Asian other’, a per-
son of Asian ethnicity who considers their ethnic origin 
to be from that of a country other than the countries 
listed above. Ethnicity data was collected using the 
primary ethnicity identified by the case. There was no 
capacity to capture dual ethnicity categorisation, and 
country of birth was not collected.

Denominator data on the ethnicity of all pregnant 
women was only available for the years 2007 and 
2008. The categorisation of ethnicity differed slightly 
between the HBV infected cases and the denomina-
tor data because this information was collected by 
different organisations. Case data was collected by 
a questionnaire on epidemiology, which provided a 
more detailed breakdown of ethnicity, whilst denomi-
nator data was collected routinely by maternity ser-
vices using broader categories as part of usual care. 
Therefore to calculate the rate of infection in different 
ethnic groups, it was necessary to merge some eth-
nicity categories with others. For these purpose the 
cases with ethnicity categories Chinese, ‘black other’, 
‘Asian other’ and ‘not stated’ were merged into the 
‘other’ category. Where denominator data was not 
required to calculate results, we used the entire data-
set (May 2004–December 2008). Where denominator 
was required, for example to calculate the rate of infec-
tion in different ethnic groups, the dataset is restricted 
to cases in 2007 and 2008 only. Confidence intervals 
were calculated using standard methods [14].

Results
Between May 2004 and December 2008, testing for 
antenatal screening for HbsAg and HbeAg revealed 
595 cases with HBV infection. Of these cases 130/595 
(22%) were previously known to be infected prior to 
their pregnancy. Of the 130 known cases, 108 had been 
diagnosed in a previous pregnancy within the study 
period. The majority, 347/595 (58%), of cases were in 
the 25–34 years-old age groups (Table 1). A total of 407 
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of 595 cases (68%) were in ‘black African’, Pakistani 
and Chinese ethnic groups (Table 2).

Regression analysis showed that there was a signifi-
cant increase in the number of cases of hepatitis B 
being identified though antenatal screening from 106 
cases in 2005 to 161 cases in 2008 (p=0.037) (Table 3). 
This represents a 52% increase in cases in 2008 com-
pared to 2005 with an average increase of 13.7 cases 
per year. The effect of ethnicity was also examined 
and although the number of cases in different ethnic 
groups was significantly different (p<0.001) the rate of 
change in the number of cases over time between eth-
nic groups was not.

HBeAg status was available on 585 of 595 cases. 
Patients with a positive HBeAg test have the highest 
infectivity and are most likely to transmit the virus 
to their child. A total of 67 of 585 (11%) of cases were 
positive for HBeAg. Of HBeAg positive cases, 42 of 67 
(63%) were in women of Chinese and Pakistani ethnic-
ity (Table 4). Women with HBV infection of Chinese and 
Pakistani ethnicity were significantly more likely than 
other ethnicities to be HBeAg positive (chi-squared test 
p value<0.001 and 0.025 respectively).

Rates and relative risks of infection were only cal-
culated for cases in 2007 and 2008. In the two lat-
ter years, excluding cases occurring more than once 
due to repeated pregnancies resulted in a total of 
268 cases of HBV infection. Women of ‘black African’, 
Pakistani, ‘white other’ and ‘other’ ethnicities all had 
a significantly higher rate of infection when compared 
to the England average rate of 350 per 100,000 antena-
tal tests (Table 5). Women of ‘black African’ and ‘white 
other’ ethnicity had markedly elevated risks (relative 
risk (RR): 11.25 and 5.87 respectively) compared to the 
England average. Women of ‘white British’ ethnicity 
had significantly lower relative risks of infection (RR: 
0.01) but this represents a single case and this result 
should be interpreted with caution.

table 1
Number of Birmingham residents diagnosed with 
hepatitis B on antenatal screening by age group, United 
Kingdom, May 2004–December 2008 (n=595)

Age group in years Number of hepatitis B cases
<20 14
20–24 105

25–29 181

30–34 166
35–39 100
40–44 27
45–49 1
>50 1
Total 595

table 2
Cases of hepatitis B diagnosed on antenatal screening, by 
ethnic group, Birmingham, United Kingdom,  
May 2004–December 2008 (n=595)

Ethnic group Number of 
cases

Percentage (%) of cases 
(95% confidence intervals)

Black African 194 32.6 (28.8–36.4)
Pakistani 146 24.5 (21.1–28.0)

Chinese 67 11.3 (8.7–13.8)

Othera 51 8.6 (6.3–10.8)
White otherb 31 5.2 (3.4–7.0)
Black otherc 25 4.2 (2.6–5.8)
Bangladeshi 23 3.9 (2.3–5.4)
Black Carribean 17 2.9 (1.5–4.2)
Indian 16 2.7 (1.4–4.0)
Asian otherd 13 2.2 (1.0–3.4)
Not stated 8 1.3 (0.4–2.3)
Not recorded 3 0.5 (0.0–1.1)
White British 1 0.2 (0.0–0.5)

a  Other ethnic group than listed in the table.
b  White other than white British.
c  Black other than black African and black Caribbean.
d  Asian other than Bangladeshi, Indian, Chinese and Pakistani.

table 3
Total number of hepatitis B cases identified by antenatal screening per year and percentage of total annual cases by ethnic 
group, Birmingham, United Kingdom, May 2004–December 2008 (n=595)

Year Cases
Percentage (%) of total annual antenatal hepatitis B cases

Black 
African Pakistani Chinese Other White 

Other
Other 
Black Bangladeshi Black 

Caribbean Indian Asian 
Other

Not 
stated

Not 
Recorded

White 
British

2004a 69 23 30 12 7 0 9 6 4 3 1 4 0 0 
2005 106 36 31 5 5 5 5 5 4 3 2 1 0 0 
2006 131 32 21 14 8 8 7 2 2 2 2 1 0 1 

2007 128 38 27 9 9 7 3 3 2 3 0 0 0 0 

2008 161 31 19 16 12 4 1 4 2 2 4 2 2 0 

a  The year 2004 does not represent data for a complete year, as data were only collected from May to December 2004.
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Discussion
The number of cases of hepatitis B diagnosed through 
antenatal screening in Birmingham and Solihull 
increased over the period 2004–2008. However, as 
limited historical denominator information is available 
it is impossible to distinguish whether this increase is 
due to increased numbers of women attending ante-
natal screening from high risk groups or whether this 
represents an actual increase in the prevalence of 
infection.

The greatest burden of HBV infection in pregnant women 
cared for in Birmingham and Solihull is in women of 
‘black African’, ‘white other’ and Pakistani ethnicity. 
Of these ethnicity categories, the rate of infection is 
greatest in ‘black African’ women at 3,938 per 100,000 
or approximately 4%. This is a similar figure compared 
to estimates of HBV prevalence in intermediate preva-
lence countries [15]. It is also relatively consistent with 
a study in Liverpool, England that found the prevalence 
of HBsAg in people aged 20–44 years-old and born in 
Somalia to be 9.4% [16]. Having considered what is 
known about migration patterns in Birmingham, we 
hypothesise that the high rate of infection in women of 
‘white other’ at 2,054 per 100,000, approximately 2%, 
reflects infection in recent immigrants from Eastern 
Europe where HBV prevalence is of the order of 2–7% 
[15]. However, more accurate information about nation-
ality or country of birth is required to confirm this 
hypothesis.

In the ‘other’ ethnicity category, which accounted for 
a rate of infection of 671 per 100,000, 48% were of 
Chinese ethnicity. We hypothesise that the HBV infec-
tion rate in Chinese women may be substantially higher 
than estimated, due to the relatively small Chinese 
population in Birmingham and Solihull. However, the 
lack of denominator data for this ethnicity category 
limited our ability to analyse this directly. 

The higher burden of HBeAg positivity in Chinese and 
Pakistani women suggests that clinicians should be 
particularly aware of the higher risks of vertical trans-
mission in these groups and the greater likelihood of 
the need for neonatal immunoglobulin treatment.

Currently, screening for hepatitis B infection only 
occurs as part of antenatal infectious disease screen-
ing in order to reduce the mother to child transmission 
of HBV infection. Health services in areas with large 
‘black African’, ‘white other’ and Pakistani populations 
may wish to consider introducing targeted testing/case 
finding for HBV in people from these ethnic groups, for 
example as part of new patient assessments at gen-
eral practices. Wider testing of these high risk groups 
is important as antenatal screening misses the larger 
proportion of the population made up of non-pregnant 
women and men. Current guidelines for pre-exposure 
HBV vaccination do not include recommendations 
for vaccination based on ethnicity or being born in a 
country with a high HBV prevalence [1]. It is recom-
mended, however, that some people travelling to high 

table 4
Cases of hepatitis B virus infection, by hepatitis B e-antigen status and ethnic group, Birmingham, United Kingdom,  
May 2004–December 2008 (n=595)

HBeAg negative HBeAg positive Not recorded Total HBeAg positivity rate (%)
Chinese 48 17 2 67 25a

Black Caribbean 13 4 0 17 24
Pakistani 117 25 4 146 17a

Other 43 8 0 51 16

Asian otherb 11 2 0 13 15
Black otherc 22 3 0 25 12
White otherd 29 2 0 31 6
Bangladeshi 21 1 1 23 4
Black African 186 5 3 194 3
Indian 16 0 0 16 0
Not stated 8 0 0 8 0
Not recorded 3 0 0 3 0
White British 1 0 0 1 0
Total 518 67 10 595 11

HBeAg: hepatitis B e-antigen.
a Significantly higher positivity than average, chi-squared p<0.05.
b  Asian other than Bangladeshi, Indian, Chinese and Pakistani.
c  Black other than black African and black Caribbean.
d  White other than white British.
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prevalence countries should receive vaccination prior 
to travel. The high prevalence rates amongst ‘black 
African’, ‘white other’ and Pakistani pregnant women 
found in this study provide a strong argument to recon-
sider targeted testing and immunisation for high risk 
ethnic groups. There is also evidence to show that 
selective vaccination of high risk groups with similar 
prevalence rates to groups identified in this study such 
as genitourinary medicine (GUM) clinic attendees, pris-
oners and dialysis patients is cost effective [17,18].

The most important limitation to this study is the 
lack of historical and linked ethnicity data for preg-
nant women. This prevented us from assessing trends 
over time to estimate the rate of increase in different 
ethnic groups. The ethnicity categories also differed 
slightly between the case data and the denominator 
data meaning that some ethnicity categories, notably 
Chinese, were merged with other categories in the final 
part of the analysis. We also did not have information 
on the country of birth for cases. This is likely to be a 
significant factor in determining the likelihood of HBV 
infection as the rate of infection for women of later 
generation immigrants is likely to approach that of 
the white British population, as is seen for many other 
infectious diseases, as opposed to recent immigrants 
who are more likely to carry the risk of the country they 
have moved from. 

Despite these limitations, this study shows that the 
routine collection of ethnicity data can identify latent 
health inequalities that were previously unnoticed 
or only supported by anecdotal evidence. Healthcare 
organisations should continue to improve ethnicity 

recording to ensure that it is complete, accurate and 
consistent using nationally agreed categorisation.

Further research to corroborate these findings and 
quantify the burden of HBV infection in pregnant 
women of Chinese ethnicity is required as is research 
to examine the effect of country of birth on the rate of 
infection. 

Organisations that serve populations with a high 
or increasing proportion of women originating from 
areas of the world with high prevalence of HBV infec-
tion should anticipate an increasing need for perinatal 
and postnatal prophylaxis to children born to infected 
mothers. This will be in addition to the increasing 
need for harm reduction measures and the treat-
ment of patients with HBV infection and its sequelae. 
Healthcare providers should be particularly aware of 
the financial and human resource implications of an 
increasing rate of HBV infection in pregnant women 
which is likely to reflect the trend in the population as 
a whole. 

table 5
Ethnic group rate and relative risk, compared to the 
England average, of antenatal hepatitis B virus infection, 
United Kingdom, January 2007–December 2008 (n=268)

Ethnic group

Rate of hepatitis B virus 
infections per 100,000 
pregnant women (95% 

confidence interval)

Relative risk 
(95% confidence 

interval)

Referencea 350 Reference
White British 3.9 (0.1–195.3)b 0.01 (0.00–0.56)b

White otherc 2,054.2 (966.1–4,368.0)b 5.87 (2.76–12.48)b

Indian 411.1 (144.2–1,172.1) 1.17 (0.42–3.35)
Pakistani 815.1 (562.8–1,180.5)b 2.33 (1.61–3.37)b

Bangladeshi 641.0 (253.5–1,614.9) 1.83 (0.73–4.61)
Black Caribbean 557.9 (202.8–1,535.1) 1.59 (0.58–4.39)
Black African 3,938.4 (2,888.9–5,369.2)b 11.25 (8.25–15.34)b

Other 676.3 (363.9–1,256.9)b 1.93 (1.04–3.59)b

a  England average [7].
b   Significantly different at 0.05 level from the England average.
c   White other than white British.
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