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Prevalence of hepatitis B virus infection in healthy persons
in North India
M.IRSHAD, Y. K. JOSHI, S. K. ACHARYA, B. N. TANDON

ABSTRACT
Background. There is scant information on the main

methods through which hepatitis B virus infection is trans-
mitted in India. We, therefore, studied the prevalence of
hepatitis B surface antigen and antibody to hepatitis B
surface antigen in voluntary blood donors as well as in
those healthy groups who have a high risk of contracting
this infection.

Methods. The groups at risk studied included commercial
sex workers (635), eunuchs (28), truck drivers (217),
professional blood donors (1117) and health care workers
(1313). In addition, 20435 voluntary blood donors were
also studied.

Results. Hepatitis B surface antigen (and its antibody)
was positive in 2.6% (14%) of voluntary blood donors,
3.6% (19%) of commercial sex workers, 5% (16%) of truck
drivers, 12% (9%) of professional donors, 1.4% (19%) of
health care workers and none (18%) of the eunuchs. Except
professional donors and truck drivers, none of these groups
had a higher positivity than the normal population (2.6%).

Conclusions. Our results indicate that in India the
so-called high risk groups, other than truck drivers and
professional blood donors, are unlikely to represent major
sources of infection.
Natl Med J India 1994;7:210-12

INTRODUCTION
There are two main modes of transmission of the hepatitis
B virus (HBV). The vertical transmission is from mother-
to-infant while horizontal transmission occurs through
parenteral exposure (needle-prick injury, blood transfusion
and sexual contact). Though it has been reported that
vertical transmission accounts for about one-third of the
hepatitis B surface antigen (HBsAg) carriers, 1 this may vary
from country to country and also between communities.
Some recent reports.>' have suggested that frequent sexual
contact with multiple partners is also an important route of
HBV transmission. The relative roles of the possible modes
of spread of HBV infection vary from place to place and in
order to plan any community-based strategy for prevention
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of HBV infection, it is important to evaluate the importance
of each of these modes of HBV transmission. Since no data
on this aspect are available from India, we planned the
present study to determine the HBV status of different
healthy groups to assess the possible modes of transmission
of HBV infection and to suggest a strategy for prevention
of this infection in our country.

SUBJECTS AND METHODS
The major groups included in this study were commercial
sex workers (635), eunuchs (28), truck drivers (217),
professional blood donors (1117) and health care workers
(1313). The main characteristics of these groups are given
in Table I. None of them had a past history suggestive of
liver disease, they were not intravenous drug users and were
negative for HIV antibodies. They all lived in Delhi or close
to it. Among the professional donors and truck drivers, 70%
were alcoholics but none of the subjects in the other groups
were. Commercial sex workers (CSWs), eunuchs and truck
drivers represented the groups at high risk for HBV infection
due to their frequent sexual contact with many partners.
Professional blood donors, who mostly belonged to areas
outside Delhi, sold their blood to different hospitals and
private clinics in Delhi and faced the risk of being pricked
by contaminated needles. Health care workers included
doctors, nurses, laboratory personnel and ward attendants
working at the All India Institute of Medical Sciences
(AIIMS), New Delhi. For comparison, a large group of
healthy voluntary blood donors (20435) were also studied.
In each group, there was a random selection of study subjects
without any consideration of sex, religion, region and caste.
However, all of them were adults. Both HBsAg and antibody
to HBsAg (anti-HBs) were tested in the sera of these groups
by modified ELISA techniques= using kits (Abbott
Laboratories, USA). The HIV antibody test was done using
an ELISA kit (Wellcome Laboratories, UK).

Statistical analysis was done using the chi-square test.

RESULTS
HBsAg was detected in 2.6% and anti-HBs in 14% of
healthy voluntary blood donors with an equal distribution
amongst both sexes. These data were compared with the
results obtained from the high risk groups. The prevalence
of HBsAg and anti-HBs in two other groups--CSWs and
eunuchs-who were at high risk due to their sexual
behaviour was not significantly different (Table II).
However, truck drivers had higher levels of HBsAg positivity
(5%) while eunuchs had lower positivity (0%). In pro-
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TABLEI. Characteristics of different groups
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Group n Mean age Sex Socio-economic status Sex habit Sexual partners
(years)

Voluntary blood donors 20435 28±8 1:I low to high Heterosexual Single
Commercial sex workers 635 26±4 All females low Heterosexual Multiple
Eunuchs 28 34±3 low Homosexual Multiple
Truck drivers 217 26±6 All males medium Homo and heterosexual Multiple
Professional blood donors 1117 30±8 All males very low Heterosexual Single
Health care workers 1313 37±12 1:1 medium to high Heterosexual Single

There were no intravenous drug abusers and none of the subjects was HIV positive

TABLEII. Prevalence of HBsAg and anti-HBs in the different groups

pvalue
Group HBsAg status

n % positive p value

Voluntary blood donors 20435 2.6
Commercial sex workers 635 3.6 ns
Eunuchs 28 0 <0.01
Truck drivers 217 5 <0.01
Professional blood donors 1117 12 <0.001
Health care workers 1313 1.4 <0.01

Anti-HBs status
n % positive

253 14
203 19
28 18

184 16
278 9
1313 19

ns
ns
ns
ns
ns

HBsAg and anti-Hbs positivity in voluntary blood donors were used as reference values for comparison

fessional blood donors, HBsAg positivity was 12% which is
higher and anti-HBs positivity was 9% which is lower than
in healthy individuals. Screening of a large group of health
care workers working at the AIIMS demonstrated a low
HBsAg prevalence (1.4%) with no difference in anti-HBs
positivity (19%) compared to the voluntary blood donor
group. Further, the prevalence of these two markers in
different categories of health care workers (Table III)
showed no significant difference.

DISCUSSION
A study from the Phillip pines suggests that in developing
countries an HBsAg carrier pool is created mainly by vertical
transmission from mother-to-child and not by the horizontal
route.' The major groups where conventional preventive
measures are rarely adequate or effective and thus immuno-
prophylaxis becomes necessary, include spouses of HBsAg
carriers, sexually promiscuous persons, eunuchs and health
care workers. There are several reports from other countries
indicating high carrier rates in these groups." Thus, they
require a special effort to prevent HBV infection.

We selected two distinct groups, one where multi-partner
sexual contact? was common, and the other, where frequent
exposure to HBV positive patients blood or their body
secretions and contaminated instruments, were presumed
to be the major modes of transmission." The first group
included CSWs, eunuchs and truck drivers whereas the
persons studied under the second group were health care
workers and professional blood donors. Besides, a large
number of healthy people were also screened for baseline
data from the population.

Our results show that, compared with control subjects,
the HBsAg carrier rates in CSWs were similar, in truck
drivers they were higher and in health care workers they
were lower. The carrier rate was almost five times higher
in professional blood donors. The low HBsAg positivity in

ns not significant

TABLEIII. Comparative status of HBV markers in different
categories of health care workers

Group HBsAg status Anti-HBs status
n % positive n % positive

Physicians 190 1.1 190 17
Surgeons 124 1.6 124 16
ObslGynae 96 2.1 96 17
Dentists 15 15 20
Radiologists 40 40 28
Ophthalmologists 36 2.8 36 19
Nurses 500 1 500 17
Laboratory staff 256 2.3 256 19
Administrative staff 56 56 21

Total 1313 1.4 1313 19

eunuchs is difficult to explain. Anti-HBs positivity was
similar in all the groups except in professional donors where
it was low. HBsAg and anti-HBs positivity was similar in
all the different groups of health workers.

We expected CSWs, eunuchs and truck drivers to have a
high prevalence of HBV markers as they generally do not
use condoms during sexual intercourse.>' However,
our data show that only truck drivers had a high HBsAg
positivity. This suggests that sexual contact may not be an
important mode of HBV spread in India.

It has already been established that professional blood
donors are a very important source of HBV infection.s-? We
found HBsAg positivity in 12% and anti-HBs in 9% cases
in this group. Both these figures are higher than those in
healthy voluntary blood donors. Whereas high HBsAg
positivity in them was attributed to repeated needle pricks,
a low anti-HBs level indicates that few persons can mount
an effective immune response after infection. Though, it is
difficult to explain, yet suppressed immune competence due
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to undernutrition or immunotolerance produced by frequent
exposure to low level HBsAg, may be the reason for the
low anti-HBs levels.

An important group, both for transmitting as well as
acquiring infection are health care workers.t"!' On screening
them, we found that both HBsAg and anti-HBs levels in
them were similar to those in the general population and
the HBsAg positivity was lower. Anti-HBs positivity was
the same as in the general population which again suggests
that a higher risk of exposure in this group is unlikely.
Further analysis of the HBsAg and anti-HBs status of those
health workers who had been in the profession for more
than 10 years against those less experienced showed no
difference in prevalence rates either between themselves
or against our control values. The low prevalence of HBV
related markers may be due to their awareness of potential
HBV infection and taking precautions while working.

These results support our previous findings which clearly
indicate that blood transfusion from professional blood
donors and vertical transmission are important modes of
spread of HBV infection in India.12-15 The so-called high
risk groups are not always at high risk and thus may not
require mass immunoprophylaxis, if they follow standard
preventive measures. A mass immunization policy may not
be cost beneficial and immunization should be restricted to
only infants of HBsAg positive mothers. 15 Immuno-
prophylaxis in health care personnel should be limited to
only those groups who show high prevalence of HBV
markers on repeated screening.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying cir-
cumstances and resist the attractions of better prospects in western countries
and in the Middle East. They die without their contributions to our country
being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors in a new section 'Obituaries'. We invite short accounts of the
life and work of a recently deceased colleague by a friend, student or relative.
The account in about 500 to 1000 words should describe his education and
training and highlight the achievements as well as the disappointments. A
photograph should accompany this article.

-Editor


