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Sexual behaviour, drug use and hepatitis B infection in
Chandigarh students

U. KAUR, S. P. SAHNI, P. BAMBERY, B. KUMAR, A. CHAUHAN, Y. K. CHAWLA,
1. B. DILAWARI

ABSTRACT
Background. The relationship of hepatitis B virus infection

with drug use and sexual activity in Indian college students has
not been studied earlier.

Methods. We studied this relationship in Chandigarh, using
a prospective, cross-sectional questionnaire-based survey
and blood tests for hepatitis B markers. The responders were
assured of the confidentiality of their responses and blood test
results.

Results. Ofthe 1311 students who participated, 192 (15%)
were sexually active. Eighty-four per cent of them were hetero-
sexual, 7.3% homosexual and 8.7% bisexual. Thirty-seven
per cent of heterosexuals and 36% of homosexuals had more
than one partner. Condoms were used by 24% heterosexuals,
11% bisexuals and 7% homosexuals. Of the sera tested, 2.9%
were hepatitis B surface antigen positive and 10.4% were
positive for the antibody to hepatitis B surface antigen. Fifteen
per cent consumed alcohol, but only 1.6% were addicted to
other drugs. Two students were intravenous drug users.
Eleven per cent had donated blood at least once and a third of
these had suffered from jaundice in the past.

Conclusion. The pattem of sexual behaviour, low condom
use and the small but definite prevalence of hepatitis B virus
infection in this population of students suggests thatthe human
immunodeficiency virus infection may spread rapidly when it
enters this community.
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INTRODUCTION
The prevalence of hepatitis B virus (HBV) infection in a com-
munity is influenced by the standards of transfusion medicine, the
incidence of parenteral drug use and patterns of sexual behaviour. 1.2

This is because transfusion of infected blood and blood products,
needle-sharing by drug users and transmucosal spread through
sexual activity are the major modes of transmission of HBV
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infection. 1.2 Detection of hepatitis B surface antigen (HBsAg) and
anti-HBsAg antibody (anti-HBs) are accepted as effecti ve indica-
tors of the quantum of HBV infection in a community.

In Chandigarh, the major source of blood for transfusion is a
blood bank society, where voluntary donation is the sole method
of blood collection. Students constitute a major proportion
of voluntary donors as do government and private employees,
police and paramilitary service personnel and family members of
patients. The quantumofHBV infection in the student community
in our area has not been studied nor has any attempt been made
to link it to sexual behaviour and drug use. We undertook this
investigation to establish the prevalence ofHBV infection, patterns
and quantum of sexual activity and the incidence of drug use in the
student community in Chandigarh, a large university town in
north India.

SUBJECTS AND METHODS
A random sample of students attending college and university
classes were administered a structured 'Health Questionnaire'
over a study period of one year. Students were asked to respond
to about 50 questions and the confidentiality of responses was
assured. The questions pertinent to this study were intermixed
with several other health-related queries so that they were not
easily identifiable.

The questions regarding hepatitis enquired about jaundice,
enlarged liver, diagnosed liver disease, enlarged spleen and
intractable itching. Sexual behaviour-related questions were
directed at intercourse with the same, opposite or both sexes, the
number of partners, exposure to commmercial sex workers and
the use of condoms and other contracepti ves. Drug use covered
alcohol, smoking, psychoactive substances, whether multiple
drugs were taken, their route of administration and whether
needles where shared. All respondents were requested to allow
collection of 5 ml of blood with disposable needles and syringes.

Separated serum was stored at -70 "C. Tests for HBsAg and
anti-HBs, anti-D antibodies and hepatitis B core antigen IgM
antibodies (anti-HBc IgM Ab) were performed using commer-
cially available kits (Abbott Laboratories, Chicago, Illinois, USA).

RESULTS
A total of 1311 students filled in the questionnaire but only 845
(64%) agreed to give blood samples. There were 837 males and
474 females (M:F 1.7: 1). This sample included 43 foreign stu-
dents, none of whom agreed to give blood for testing as they were
not convinced that it would not be used to check their HIV status.
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TABLE I. Cohort profile (figures in columns represent only those who responded to the respective query)

Item Homosexual
(14)

Bisexual
(17)

Heterosexual
(161)

Drug use
(21)

HBsAg positive
(24)

anti-HBs positive
(85)

Age (years)
16-20877 II
21-25 407 3
26-29 21
>30 6
Sex
Male 837 13
Female 474 I
Marital status
Married 17
Unmarried 1286 14
Family income (Rs per month)
<1000 332 3
1001-2500 520 9
2501-5000 354 I
>5000 62
Residence
Hostel 367 I
Home 925 13
Nationality
Indians 1268 13
Foreigners 43 I
Origin
Rural 284 5
Urban 1001 8

II
6

59
83
13
6

17 139
19

17
17

138

9
6
I
I

34
40
54
27

3
14

62
95

16
I

126
35

6
II

35
121

Figures in parentheses indicate the number where information was available

(Foreign students are required to be certified HIV-free in order to
continue to study and stay in India.)

Ninety-eight per cent of the respondents were under 25 years
of age (range 16-32 years) and 67% were under 20. The majority
(78%) were from urban backgrounds and lived at home, the rest
lived in hostels or rented premises. Only 2% were married. Five
per cent came from homes with high incomes (more than Rs 5000
per month) and most (65%) were from families with incomes
ranging up to Rs 2500 per month (Table I).

Sexual activity
In the entire sample, 192 (15%) admitted to being sexually active
in that they had had at least one sexual encounter. The incidence
of activity was 9% in students between 16 and 20 years of age and
progressively increased to 23% in those between 21 and 25 years,
62% in those between 26 and 29 years and 100% in those over 30
years. The numbers in the latter groups were small (Table I).
Males were more sexually active than females (20% v. 4%) and
students from affluent homes were also more active sexually.
Whereas 10%-15 % of those from homes with incomes less than
Rs 5000 per month had had sexual experiences, 45% of those with
family incomes higher than Rs 5000 had indulged in intercourse
(Table I).

The majority of sexually active students were heterosexual
(84%) but there were also a few homosexuals (7.3%) and bisex-
uals (8.7%). The married students (14 females and 3 males) were
all heterosexual. Of the 20 sexually active females, 14 (70%) were
married, 5 (25%) were heterosexual and only one admitted to a
homosexual relationship. Of the 172 sexually active males, 13
were homosexual (7.5%) and 17 were bisexual (9.8%). Homo-
sexual and bisexual behaviour was much more frequent under the
age of 20. They constituted 27% of all sexual activity below 20
and declined to 9.7% in the 21-25 year age group. Most homo-
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12

67
12
I

19
3

21 12
10

54
22

21 22 78

I
5

10
4

2
15
4
3

17
25
26
8

II
10

6
16

17
56

17
4

21
I

78
2

3
18

5
17

17
59

sexuals came from homes with lower incomes. Almost 12% of
students from both rural and urban backgrounds were sexually
active. Of those staying at home, 13% were sexually active.
Eighty-seven per cent of all homosexuals and bisexuals lived at
home. Seventeen per cent of hostel-dwellers were sexually active.
Most (86%) of the foreign students had been or were sexually
active (Table I).

The frequency of condom use during intercourse was low.
Only 24% of the heterosexuals, 11% bisexuals and 7% homo-
sexuals used condoms. Fifty-nine (37%) heterosexuals and o
(36%) of the homosexuals had had more than one partner. Twenty-
eight (17%) heterosexuals and 7 (41%) bisexuals paid for sexual
intercourse while none of the homosexuals did so (Table II). All
the married students reported faithful heterosexual relationships.

HBV status
Sera from 818 students were tested for HBsAg and anti-HBs.
Some sera were lost during storage due to faulty labels and tube
breakages. HBsAg was positive in 24 (2.9%) and anti-HBs in 85
(10.4%). Ninety-one sera were tested for anti-HBc IgM Ab and 22
for anti-D antibodies and none were positive. There was a male
preponderance in those who tested anti-HBs positive. Although
both markers (HBsAg and anti-HBs) were positive in all income
groups, there was a higher prevalence in those with higher
incomes. No student had evidence of ongoing hepatitis, although
145 reported having had jaundice in the past.

Drug use
Twenty-one males admitted addiction to drugs. These were either
consumed orally or smoked. There were two Indian intravenous
drug users in this cohort. More foreigners than Indians (9.3% v.
1.3%) reported a drug problem and the prevalence was high in the
affluent group. The drugs consumed included cannabis and
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TABLEII. Sexual behaviour patterns

Item Drug users Heterosex ual Homosexual Bisexual
(21) (144) (14) (17)

More than I partner 8 59 5 17
Condom usage 7 39 I 2
Money for sex 4 28 0 7

Figures In parentheses indicate the number where information was available

TABLEIII. Homo- and bisexuality, drug use and concurrent HBY
infection

Item Sexual orientation Drug use HBsAg anti-HBs

Homo Bi

HBsAg positive (22) 0 0 3
anti-HBs positive (78) I 3
Drug use (21 ) 0 0 I
Homosexual ( 14) I I I
Bisexual (17) 0 0 1
Heterosexual (16) 12 4 7

Figures in parentheses indicate the number where information was available

TABLEIY. Sexual behaviour, drug abuse, alcohol use, jaundice in
the past and blood donation

Jaundice Alcohol Drug use Blood donors

Homo- and bisexual (31) 13 16 2 8
Heterosexual (161) 19 g2 12 59
Drug users (21) 5 14 10
Alcohol users (191) 20 14 65
Jaundice in the past (145) 20 5 42

Figures in parentheses indicate the number where information was available

related products by 18 students, natural and synthetic opioids by
7 and multiple drugs by 4.

The prevalence of drug use and markers of HBV infection
among the sexually active is summarized in Table III. Twelve
heterosexuals (7.5%) also used drugs but none were positive
for markers of HBV infection. One homosexual male drug user
was anti-HBs-positive. Another homosexual male was HBsAg-
positive. None of the bisexuals used drugs but one of them was
anti-HBs-positive.

Of the sexually active Indian students, 11 heterosexuals, 2
homosexuals and 1 bisexual had at least 1 marker of HBV
infection (Table III). Only 1 of the 4 HBsAg-positive hetero-
sexuals had more than 1 partner. The solitary HBsAg-positive
homosexual had I partner. One of the bisexuals was antibody
positive. One hundred and ninety-one (15%) students consumed
alcohol regularly and 106 (8%) smoked regularly. One hundred
and forty-two (II %) had donated blood including 42 who had a
history of jaundice (Table IV).

DISCUSSION
With the globalization of the AIDS epidemic, its increasing
recognition in the Indian subcontinent and the established simi-
larity between the major epidemiological variables in HBV and
HIV (human immunodeficiency virus) infection, the importance
of studying the relationship between sexual behaviour, drug use
and HBV infection in students becomes important.

The self-filled questionnaire suffers from methodological prob-
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lems in administration and interpretation. However, because
confidentiality was confirmed we feel that the responses were
probably correct, although social taboos regarding sexual matters
in India may have led to understatements. This may partly explain
the lower incidence of sexual activity in Chandigarh students
compared with those from industrialized countries. As the sexual
behaviour of a population probably changes very slowly,' these
results are of great relevance.

The prevalence of HBV infection, as indicated by accepted
markers, was the same as reported in earlier studies in the same
area.v' There was a striking male preponderance among the drug
users and the sexually active. This conforms to the observation of
males being more prone to 'risky' behaviour even in adoles-
cence." It may also reflect the social and domestic restraints that
are placed on most females in India.

HBsAg positivity was slightly more in males. However, the
ratio (M:F 2.5: 1) in relation to anti-HBs was at variance with the
reported figures.n

Almost two-thirds of all students positive for an HBV infec-
tion marker lived at home. This was an unexpected finding.
However, its interpretation is difficult, given the inherent prob-
lems of a self-reporting study. We did not have any information
regarding the degree and quality of parental guidance available.
The majorityof students with HBV markers, however, came from
low-income families. This has been described earlier. 10

Sexual activity was also found to be more prevalent in students
who Iived at home. However, as we had no information regarding
the presence of supervision, its degree and the level and quality of
relationships with the parents, no major inference can be drawn
from this observation. 'Problem behaviour' has several complex
aetiologies and interrelationships. It However, with increasing
economic pressure it is possible that the level of parental guidance
available would be less than optimal. Heterosexual activity was
more frequent in students from affluent homes probably because
they could spend more on entertaining the female partner and
maintaining a 'macho' image. Most homosexuals and bisexuals
came from poorer homes.

Concurrence of more than one of these high-risk behaviour
patterns is of great concern. HBV markers were found in 7.3% of
sexually active students and 7.5% of this group also used drugs.
Although intravenous drug use was uncommon, there is evidence
to suggest that it is amajor health problem in some parts ofIndia. 12

It has also been established that condom usage is low amongst
Indian homosexual men. Although this population has been
shown to avoid some forms of homosexual behaviour like recep-
tive and insertive oral sex and digitoproctic practices when
compared to an Australian cohort, the low condom use makes
their behaviour unsafe." Also, perhaps for cultural reasons, many
Indian homosexuals marry and have sexual relations with women.
This could also result from Indian society not recognizing homo-
sexuality as an acceptable sexual orientation. 13

Given the low motivation to use condoms." the prevalence
of bisexual and homosexual behaviour and the availability of
multiple sex partners, the scenario for controlling the spread of
HIV in India appears bleak once it enters the pool of sexually
active students.
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Cost-effectiveness of inhaled ~-agonists v. oral salbutamol
in asthma: A randomized double-blind cross-over study

K. THOMAS, J. V. PETER, A. M. CHERIAN, G. GUYATT

ABSTRACT
Background. Oral j3-stimulants are widely used in the

management of chronic asthma in India, in spite of evidence
suggesting the superiority of inhaled medication in achieving
maximum bronchodilatation. An economic evaluation was
performed in a randomized double-blind cross-over trial to
evaluate the role of adjuvant oral p-stimulants in the treatment
of asthma.

Methods. Patients who had seasonal or perennial asthma
and were using metered dose inhalers for control of symptoms
were randomly selected for the study. They received either
4 mg of oral salbutamol or placebo as adjuvanttreatment. Dur-
ing the study they controlled their symptoms by adjusting the
dose of the inhaler medication. A cost minimization technique
was used to assess the economic impact of this intervention in
the treatment and control periods. A sensitivity analysis was
performed to assess the robustness of the conclusions.

Results. The mean cost was significantly greater in the
treatment period and a patient lost approximately Rs 20 per
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month (CI: 13 to 27; p=0.OO1) as a result of the adjuvant
treatment. There was no significant difference in the quality of
life or peak expiratory flow rate during the two periods. The
patients also noted mild but significantly increased tremors
(p=0.01) and palpitations (p=0.001) during the treatment
period. There was no treatment-to-period interaction.

Conclusion. Adjuvant oral p-agonists do not improve the
quality of life or bronchodilatation in asthmatics using an
inhaled p-agonist for control of symptoms.

Natl Med J India 1996;9:159-62

INTRODUCTION
Bronchial asthma is a chronic reversible obstructive airways
disease characterized by increased responsiveness of the tracheo-
bronchial tree to multiple stimuli.' Therapy is largely aimed at
controlling symptoms and reversing the bronchoconstriction and
inflammation associated with the disease.
Inhaled bronchodilators and steroids are the mainstay in the

management of asthma in view of their targeted action and low
side-effect profile. Inhaled steroids have been shown to have a
steroid-sparing effect-' and are currently recommended by the
British Thoracic Society" in all patients who require inhaled
bronchodilators more than once aday. It is not unusual, however,
to find many physicians in India prescribing combinations of oral
bronchodilators and inhaled medication expecting to obtain
better control of disease at a lower cost. Though it has been sug-
gested that long-acting tablets may improve nocturnal symptoms,'
there is no data on the effect of a combination of oral and inhaled
p-agonists on the cost of treatment or quality of life. These are


