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The purpose of this study was to investigate the prevalence and correlates of HIV risk among men
receiving treatment for substance abuse in India. Consecutive inpatients from the major substance
abuse hospital in southern India were screened using a structured interview and standardized measures
to obtain demographic, psychiatric, sexual behavior, and substance use data at the time of admission.
Seventy-seven percent of the 352 men who were screened reported that they were sexually active
during the past year, and 13% reported that they had engaged in sexual practices associated with
greater risk. The most common risk practices in the past year included having multiple sexual partners
(7%), paying for sex (5%), and having unprotected anal sex (4%). Engaging in risky sexual practices
was associated with the presence of a co-occurring psychiatric disorder and higher scores on a drug
abuse screening measure. Assessing HIV risk in substance abuse settings can help to identify patients
who may benefit from HIV-risk reduction programs.
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In India, HIV disease is expanding at an alarming
rate. Seroprevalence rates have risen from 0.56% in 1993
to 8.7% in 1999 at a sexually transmitted disease clinic
in northern India (Kumar & Gupta, 2000), and India may
already have the largest number of HIV-infected people
in the world (Eberstadt, 2002; UNAIDS/WHO Group on
Global HIV/AIDS and STD Surveillance, 1997). With a
population of more than one billion, India is a country
where further spread of HIV could lead to millions of
premature deaths. Thus far, most HIV research in India
has focused on groups feared to be at the greatest risk
of infection, the so-called “core transmitter” groups such
as commercial sex workers, intravenous drug users, and
truck drivers (Agarwal et al., 1999; Bharadwaj, Biswas,
& Shetty, 2001; Biswas, Hazarika, Hazarika, & Mahanta,
1999; Bryan, Fisher, & Benziger, 2001; Eicher, Crofts,
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Benjamin, Deutschmann, & Rodger, 2000). However,
other “at risk” groups, such as persons who abuse alco-
hol and other drugs, have not received as much research
attention.

Increased information regarding substance abuse
populations in India is needed because, in many coun-
tries, substance abusers engage disproportionately in sex-
ual behaviors associated with increased risk for HIV. For
example, data from the U.S. general population indicate
that participants classified as “heavy drinkers” were more
likely to report multiple sex partners and sex trading (i.e.,
exchanging sex for money, drugs, or lodging) when they
were compared to “nonheavy drinkers” (Shillington,
Cottler, Compton, & Spitznagel, 1995). Other data from
the United States indicate that problem drinking is as-
sociated with greater likelihood of being infected with a
sexually transmitted disease (STD; Cook, Pollock, Rao,
& Clark, 2002; Ericksen & Trocki, 1994), and that al-
coholics in treatment are more likely to engage in risky
sexual behavior than the general population (Scheidt &
Windle, 1996). Research in Europe also reveals an in-
creased risk for HIV among substance users and abusers.
For example, data from a representative sample of the
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Spanish population indicated that sexual risk behavior
(i.e., multiple partners and failure to use a condom reg-
ularly) was more frequent in the previous year among per-
sons who had been drunk (Castilla, Barrio, Belza, & de la
Fuente, 1999). Use of drugs such as marijuana, cocaine,
and crack have also been associated with increased risk
behavior and a greater risk of sexual HIV transmission
(Castilla et al., 1999; Larrat, Zierler, & Mayer, 1994; Mc-
Cusker et al., 1990).

Investigation of the prevalence, patterns, and corre-
lates of HIV-related risk behaviors in the Indian context
is needed to guide the development of behavioral risk re-
duction and prevention programs. Therefore, the purpose
of the present study was to provide information regard-
ing the prevalence and correlates of HIV-risk behavior
among patients seeking treatment for an alcohol or drug
abuse problem in India. The methods of this study emu-
late those used in recent large-scale screening studies in
the United States (Carey et al., 1999; Carey, Carey, Maisto,
Gordon, & Vanable, 2001). Specifically, to obtain a repre-
sentative sample, all new admissions to the De-Addictions
Unit of the National Institute of Mental Health and Neuro-
sciences (NIMHANS) in Bangalore, India, were invited to
be screened. The NIMHANS is the largest psychiatric and
substance abuse hospital in southern India, a region where
HIV prevalence rates are high; for example, among pa-
tients at STD clinics infection rates range from 15 to 33%
(Thappa, Singh, & Singh, 1999). This exploratory study
sought to determine the nature and prevalence of behav-
iors associated with increased risk of HIV transmission,
and to identify demographic, psychiatric, and substance
use correlates of these behaviors.

METHOD

Participants

Participants were drawn from all new admissions to
the 60-bed inpatient De-Addiction Unit of the NIMHANS
from April to October 2001. Patients come to this publicly
funded psychiatric teaching hospital from urban, semi-
urban, and rural areas, or through referrals from all states
of southern India. Newly admitted patients were eligible
if they were (a) at least 18 years of age, (b) diagnosed
with a substance use disorder, (c) judged to be able to
complete the assessment by clinical and research staff,
(d) not acutely psychotic or otherwise unable to partic-
ipate meaningfully in the screening assessment, and (e)
able to provide informed consent. Patients who were less
than 18 years of age, who had a primary psychiatric diag-
nosis, who stayed in the hospital for less than one week

(e.g., those discharged early or those who left the hospital
against medical advice), or those who were too psychi-
atrically ill to give consent for the study were excluded.

The De-Addiction unit received 493 admissions dur-
ing the study period. From this total, 132 could not be
interviewed because they left the hospital against medi-
cal advice (n = 22); did not reach the inpatient facility
despite admission or absconded before formal admission
(n = 18); were discharged early (n = 50); were unable
to comprehend and respond to the interview because of
an acute psychiatric problem (n = 38); were not eligible
for reasons such as readmission, age older than 65 years,
language problems, or need for immediate transfer to a
medical unit (n = 4). Thus, 361 patients with problems
primarily related to substance use were available, psychi-
atrically stable, and consented to participate in the study.
Of these patients, only nine were women; because this
subsample was considered to be too small to permit reli-
able analyses, they were not included in further analyses,
resulting in a final sample of 352 men.

The final sample of 352 men had a mean age of
36.8 years (SD= 9.2). Seventy percent were married. The
preferred language was Kannada for 38%, Tamil for 23%,
Telugu for 18%, Hindi for 3%, English for 2%, and 17%
other. Religious affiliation was 82% Hindu, 10%
Christian, 7% Moslem, and 1% other. Approximately 65%
of the sample lived in an urban area, 19% in a rural area,
and 16% in a semi-urban area. Most lived either in their
own home (46%); the remainder (54%) lived with others.
The vast majority had some formal education, with 45%
completing primary-level education, 31% high school,
and 24% receiving some post-high school education; 83%
were employed outside their home (72% in nonprofes-
sional work, 11% in a professional or governmental
position).

Most patients (89%) were admitted with alcohol
abuse, 7% had a single drug abuse/dependence disorder,
and 4% were diagnosed with multiple substance use disor-
ders. Five percent of the sample had an additional psychi-
atric disorder, with a mean duration of 7.9 years. Twenty-
nine percent had been admitted to the hospital previously
for their substance use disorder, whereas for 71% the cur-
rent admission was their first.

Measures

Chart Information

A systematic review of the medical records provided
the following information:International Classification of
Diseases (ICD)—10diagnoses (made by two qualified
psychiatrists), age at first hospitalization, total duration
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of the substance use disorder, and number of previous
hospitalizations.

Brief Semi-Structured Interview

A brief screening interview was conducted by one
of six interviewers. Four of the interviewers were physi-
cians and two were psychologists; three were male and
three were female. All six interviewers had prior training
in substance abuse treatment, psychiatry, and HIV/AIDS;
in addition, the interviewers received additional training
from the investigators prior to working with patients, and
ongoing supervision throughout the course of the study.

The interviewer first established rapport with the pa-
tient, and then elicited sociodemographic information in-
cluding age, gender, living arrangement, marital status,
education, and employment status. Patients were asked
if they smoked commercially prepared cigarettes and/or
beedis,4 and if they chewed tobacco and/or betel nut.5

Alcohol Use Disorders Identification Test(AUDIT;
Saunders, Aasland, Babor, De La Fuente, & Grant, 1993)

The AUDIT, a 10-item screening measure that yields
scores that range from 0–40, was designed to identify
drinkers at risk for alcohol abuse and dependence. Devel-
opment of the AUDIT was commissioned by the World
Health Organization for use in both developing and de-
veloped countries; it was designed and tested by an inter-
national group of investigators using data from six coun-
tries (Australia, Bulgaria, Kenya, Mexico, United States,
and Norway; Saunders et al., 1993). The AUDIT has been
found to be reliable and valid in numerous evaluation stud-
ies in primary health care, psychiatric, and other health
settings throughout the world (Allen, Litten, Fertig, &
Babor, 1997; Bohn, Babor, & Kranzler, 1995; Hays,
Merz, & Nicholas, 1995; Maisto, Carey, Carey, Gordon, &
Gleason, 2000), including India (Carey, Carey, &
Chandra, in press).

Drug Abuse Screening Test(DAST; Skinner, 1982a, 1982b)

The DAST—10 is a short version of the DAST, de-
signed to identify drug-use related problems in the previ-
ous year. The DAST uses items derived from the Michigan

4The Indianbeediconsists of shredded, sun-dried tobacco in small quan-
tities that is hand-rolled into a piece of leaf calledtendu. Beedismoking
is popular in India, and starts at an early age.

5Betel nuts (also called areca nuts) are the dried seeds of theAreca
catechupalm found in India and other South Asian countries. They are
chewed for their psychostimulant, digestive, and cardiotonic properties.

Alcohol Screening Test, which has been demonstrated to
be reliable and valid in both clinical and nonclinical set-
tings (Skinner, 1979). DAST scores range from 0 to 10.
The DAST—10 is internally consistent (α = .86), tempo-
rally stable (ICC= .71), and able to discriminate between
patients with and without current drug abuse/dependence
diagnoses (Cocco & Carey, 1998; Maisto et al., 2000).
Research conducted with Indian participants corroborates
the unidimensional structure, internal consistency, and va-
lidity of the DAST (Carey et al., in press).

HIV-Risk Screening Instrument(HRSI; Gerbert,
Bronstone, McPhee, Pantilat, & Allerton, 1998)

The HRSI is a brief questionnaire designed to screen
primary care patients for HIV-related risk behavior. Ten
items assess sexual risk behaviors that have been demon-
strated in epidemiologic investigations to discriminate be-
tween low- and high-risk groups for contracting HIV
among the general population (Gerbert et al., 1998). These
risk factors include type of sexual activity (e.g., “Have
you had anal sex—a man puts his penis into the anus
of another person—with any of your sexual partners?”),
drug use risk behavior (e.g., “Have you ever injected street
drugs, steroids, or vitamins with a needle?”), number of
sexual partners (e.g., “Have you had two or more sexual
partners?”), and other risk behaviors (e.g., “Have you ever
had sex with someone so that they [sic] would give you
money or drugs?”).

The HRSI is internally consistent (Kuder-
Richardson-20 coefficient= .73), and able to discrimi-
nate between clinical population known to vary regarding
their risk for HIV infection (e.g., primary care, methadone
clinics, STD clinics). For the present study, minor modi-
fications (e.g., providing definitions of some words, such
asanalsex and steroids) were made to the HRSI to make
it more appropriate to the Indian context. A score of 0 re-
flects low risk, whereas a score of 1 or more reflects higher
risk for HIV infection. Given the purposes of this study
(and to allow us to compare our findings with previous
research conducted before the HRSI was available), we
expanded the time frame assessed to include the past year
as well as 10-year risk behavior.

STD Symptoms.The screen included four items re-
garding specific STD-related symptoms (i.e., genital dis-
charge, pain while urinating, genital sores, genital
swelling) in the past year.

Procedure

Prior to beginning the study, all procedures and ma-
terials were reviewed for ethical appropriateness by the
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Institutional Review Boards of the NIMHANS and
Syracuse University, and by the Indian Council of Medical
Research.

All new admissions were reviewed with the clinical
team to determine their eligibility, and to be certain that
each person was able to participate meaningfully in the
research. The research staff then approached patients to
explain the study, answer questions that the patient might
have, and invite the patient to participate. No financial
incentive was provided to induce patients to participate.
Participation was completely voluntary.

The research staff included four physicians and two
psychologists, all with an interest in substance abuse treat-
ment, psychiatry, and HIV/AIDS. Confidentiality was em-
phasized with assurances that information would be shared
with the treating team only with consent from the patient.
Patients who were interested were asked to provide in-
formed consent, and assessed individually within 72 hrs
of their consent in a private room in the De-Addictions
Unit of the hospital. Because of traditional cultural taboos
against explicit discussion of sexual material in India, as-
sessors spent considerable time establishing rapport and
ensuring that patients understood confidentiality before
actually conducting the interview. All assessment materi-
als were available in English, Hindi, Tamil, and Kannada;
the original version was English, and it was translated (and
back-translated to assure consistency) into the three other
languages. An interview format and the language most
comfortable for the patient were used to ease the cogni-
tive burden on the patients, to afford greater sensitivity
regarding cultural taboos, to avoid potential problems as-
sociated with patient endurance, and to avoid misunder-
standings associated with language or literacy concerns
and, ultimately, to enhance reliable reporting.

Data Management and Analyses

All data were double-entered into Epidata, and com-
pared for accuracy. Discrepancies were compared against
the raw data to correct any clerical errors. Initial descrip-
tive analyses were completed to provide estimates of the
prevalence of sexual activity and of HIV-related risk be-
havior. Next, to identify correlates of elevated HIV-risk
status, logistic regression modeling (Hosmer &
Lemeshow, 2000) was used to examine the relationships
between three classes of predictor variables (i.e., demo-
graphic, psychiatric, and substance use variables) and each
of the three measures of HIV-risk behavior (i.e., 10-year
risk for HIV, last year risk for HIV, endorsement of an
STD symptom).

Thepredictorvariables included demographic vari-
ables (age, education, marital status, living situation, and

occupation), psychiatric variables (substance use diagno-
sis, presence of a co-occurring psychiatric disorder, dura-
tion of the substance use disorder, age at first hospitaliza-
tion, and number of previous admissions), and substance
use variables (cigarette use, beedi use, chewing tobacco
use, betel nut use, and AUDIT and DAST scores). Three
criterion variables were modeled: 10-year HIV risk be-
havior (coded as 0= low risk, 1= higher risk),6 past year
HIV risk behavior (coded 0= low risk, 1= higher risk),
and experience of an STD symptom during the past year
(coded 0= not reported, 1= reported).

Logistic regression analyses were conducted in two
stages (Hosmer & Lemeshow, 2000). First, for each de-
pendent variable, an initial full model was computed using
all predictor variables. The overall model fit was evalu-
ated using the likelihood ratioχ2 statistic (a test of over-
all significance) and area under the Receiver Operating
Characteristic (ROC) curve (a measure of how well the
model classifies observations). Significance tests and con-
fidence intervals for individual regression coefficients (ad-
justed odds ratios) in each model were computed using the
Waldzstatistic, which is based on the estimated variance–
covariance matrix of the parameter estimates. Second, a
modified backward elimination stepwise procedure was
used to reduce the number of predictors in each regres-
sion model. This procedure was conducted in three steps:
(a) individually nonsignificant demographic variables
were dropped as a group, and their joint significance was
evaluated; (b) individually nonsignificant psychiatric vari-
ables were dropped as a group, and their joint significance
was evaluated; (c) individually nonsignificant substance
use variables were dropped as a group, and their joint sig-
nificance was evaluated. At each step, Waldχ2 tests were
used to test for significant reductions in model fit. Finally,
a likelihood ratioχ2 comparison between the final reduced
model and the original model was computed, to demon-
strate that the reduced models showed as much predictive
validity as the full models. In this case, a nonsignificantχ2

value indicates that the models are statistically equivalent.

6The HIV risk scores were reduced to a dichotomous score, with 0 indi-
cating no risk and 1 indicating one or more risk behaviors. Several
statistical models that would have allowed for the use of the HIV-
risk variables as a continuous variable, including ordinary least squares
(OLS) regression, weighted least squares (WLS) regression, and neg-
ative binomial regression were explored; however, regression diagnos-
tics for these techniques indicated that the data did not meet the nec-
essary assumptions for hypothesis testing. In particular, nonnormal,
heteroskedastic residuals for OLS and WLS regression, and nonnor-
mal deviance residuals for negative binomial regression precluded use
of these techniques. Therefore, expressing the data as a dichotomous
score and using logistic regression provided a better statistical model
and maintained consistency in the analytic technique across the three
dependent variables.
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RESULTS

Prevalence of Risky Sexual Behavior

Approximately 91% (n = 321) of all patients
reported that they had been sexually active in their life-
time, and 77% (n = 272) of all patients reported that they
had been sexually active in the past year. Forty percent
(n = 140) reported HIV-related risk behavior in the past
10 years, and 13% (n = 45) of all patients reported risk
behavior in the past year. Table I presents the prevalence
of the risk behavior items on the HRSI for both the past
10 years and the past year. As can be seen there, the most
common risk behaviors during the past year included hav-
ing multiple sexual partners (7%), paying money to some-
one to have sex (5%), and anal sex without a condom (4%).
When asked if they had an STD in the past year, 1% said
that they had; however, when asked if they had one or
more of the symptoms characteristic of an STD, 3% re-
ported one or more such symptoms.

Logistic Regression Analyses: Full Models

HIV Risk (10-Year)

HIV risk behavior scores were collapsed to binary
data (lower risk vs. higher risk) and analyzed using logis-
tic regression. The results of the model are presented in

Table I. Individual Risk Items From the HIV-Risk Screening Instrument
(HRSI) for the Past Year and Past 10 Years (N = 352)

Past
Past year 10 years

Item n % n %

Had two or more sexual
partners 25 7 111 32

Had anal sex 13 4 25 7
Did not use condom when

having anal sex 13 4 23 7
Had STD or symptoms of STD 5 1 35 10
Gave money or drugs in

exchange for sex 17 5 66 19
Had sex with someone so they

would give you money or
drugs [sic] 2 0.6 20 6

Injected street drugs 7 2 11 3
Had partner who injected street

drugs 1 0.3 1 0.3
Had sex with men who had sex

with men 3 1 6 2
Had partner with STD 3 1 12 3
Any risk indicator 45 13 141 40

Table II. Overall, the full model with all independent vari-
ables was significant, likelihood ratioχ2(19)= 51.53,
p < .0001, area under ROC curve= .73. Three predictor
variables significantly predicted HIV risk, namely, hav-
ing a co-occurring psychiatric disorder (AOR= 3.73, z=
2.3, p < .05), scoring higher on the AUDIT (AOR= 1.07,
z= 3.81, p < .001), and scoring higher on the DAST
(AOR= 1.19, z= 2.29, p < .05).

HIV Risk (Past Year)

HRBI scores for the past year were collapsed to bi-
nary data (lower risk vs. higher risk) and analyzed using
logistic regression. The results of the model are presented
in Table III. Overall, the full model was significant, like-
lihood ratioχ2(19)= 49.84, p < .0001, area under ROC
curve= .77. Two variables significantly predicted HIV
risk, namely, having a co-occurring psychiatric disorder
(AOR= 4.99, z= 2.43, p < .05) and higher scores on
the DAST (AOR= 1.40, z= 4.07, p < .001).

Endorsement of an STD Symptom

For this model, the indicator variables for occupa-
tion were excluded because one category (professional/
government) predicted perfectly the lack of reported STD
symptoms. To determine whether occupation predicted
endorsement of an STD symptom without controlling for
other variables, occupation was cross-tabulated with STD
symptoms. Fisher’s Exact Test indicated that STD symp-
tomology was not related to occupation, further justifying
the exclusion of occupation from the logistic regression
analyses.

The results of the model are presented in Table IV.
Overall, the full model with all other variables was signif-
icant, likelihood ratioχ2(17)= 29.42, p < .05, area un-
der ROC curve= .87. Significant predictors were having
a co-occurring psychiatric disorder (AOR= 18.62, z=
2.99, p < .01) and higher DAST scores (AOR= 1.62,
z= 3.36, p < .001).

Logistic Regression Analyses: Reduced Models

The three full models just described were reduced
using a modified stepwise regression procedure, such that
only significant predictors remained in the regression
models. Sequential elimination of nonsignificant variable
sets (i.e., demographic, psychiatric, and substance use)
did not reveal significant reductions in fit for any of the
models.
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Table II. Logistic Regression Analyses Predicting HIV Risk
(Past 10 years)

Predictor variables Waldz p AOR 95% CI

Psychiatric variables
Substance use disorder

AUD Reference 1.00
DUD 1.16 ns 2.42 0.54–10.79
MUD 0.81 ns 2.00 0.38–10.64

Other psychiatric diagnosis
No Reference 1.00
Yes 2.30 .05 3.73 1.22–11.45

Duration of substance
use disorder 0.37 ns 1.00 0.99–1.01

Age at first hospitalization −0.20 ns 0.99 0.86–1.13
Number of previous

admissions −0.36 ns 0.95 0.74–1.23

Demographic variables
Age 0.05 ns 1.00 0.87–1.15
Educational level

Pre-high school Reference 1.00
High school 0.29 ns 1.09 0.60–1.98
Post-high school 0.81 ns 1.33 0.67–2.66

Marital status
Married Reference 1.00
Single −0.90 ns 0.74 0.38–1.42

Living situation
Own home Reference 1.00
Others’ home 0.83 ns 1.25 0.74–2.11

Occupation status
Unemployed Reference 1.00
Nonprofessional 0.36 ns 1.13 0.60–2.12
Professional/government −1.57 ns 0.44 0.15–1.23

Substance use variables
Cigarette use

No Reference 1.00
Yes 1.59 ns 1.54 0.90–2.61

Beedi use
No Reference 1.00
Yes −0.19 ns 0.95 0.56–1.62

Chewing tobacco use
No Reference 1.00
Yes 0.45 ns 1.15 0.63–2.08

Betel nut use
No Reference 1.00
Yes −1.20 ns 0.70 0.40–1.25

AUDIT 3.81 .001 1.07 1.03–1.10
DAST 2.29 .05 1.19 1.03–1.38

Note.Wald z statistics for the regression coefficients are based on the
estimated variance–covariance matrix of parameter estimates in the lo-
gistic regression model; AOR= Adjusted Odds Ratio; CI=Confidence
Interval;ns= nonsignificant; Adjusted Odds Ratios for categorical vari-
ables (diagnosis, dual-diagnosis, school, marital status, living situation,
occupation, cigarette use, beedi use, chewing tobacco use, and betel nut
use) are relative to the reference categories for each variable; Adjusted
Odds Ratios for continuous variables reflect the increase in risk asso-
ciated with an increase of 1 in the predictor variable; AUD= alcohol
use disorder; DUD= drug use disorder; MUD=multiple substance use
disorder.

Table III. Logistic Regression Analyses Predicting HIV Risk
(Past Year)

Predictor variables Waldz p AOR 95% CI

Psychiatric variables
Substance use disorder

AUD Reference 1.00
DUD −0.27 ns 0.79 0.15–4.33
MUD 0.38 ns 1.39 0.26–7.54

Other psychiatric diagnosis
No Reference 1.00
Yes 2.43 .05 4.99 1.36–18.23

Duration of substance
use disorder −0.48 ns 1.00 0.99–1.01

Age at first hospitalization −1.46 ns 0.88 0.74–1.05
Number of previous

admissions −0.32 ns 0.94 0.65–1.36

Demographic variables
Age 1.49 ns 1.15 0.96–1.37

Educational level
Pre-high school Reference 1.00
High school −0.02 ns 0.99 0.38–2.56
Post-high school 0.80 ns 1.52 0.55–4.21

Marital status
Married Reference 1.00
Single −0.63 ns 0.71 0.25–2.04

Living situation
Own home Reference 1.00
Others’ home 0.13 ns 1.05 0.46–2.42

Occupation status
Unemployed Reference 1.00
Nonprofessional 0.37 ns 1.20 0.46–3.11
Professional/government −0.95 ns 0.42 0.07–2.49

Substance use variables
Cigarette use

No Reference 1.00
Yes −0.03 ns 0.99 0.42–2.32

Beedi use
No Reference 1.00
Yes −0.01 ns 1.00 0.43–2.29

Chewing tobacco use
No Reference 1.00
Yes 1.57 ns 1.94 0.85–4.44

Betel nut use
No Reference 1.00
Yes −0.08 ns 0.96 0.39–2.39

AUDIT 1.18 ns 1.03 0.98–1.08
DAST 4.07 .001 1.40 1.19–1.65

Note.Wald z statistics for the regression coefficients are based on the
estimated variance–covariance matrix of parameter estimates in the lo-
gistic regression model; AOR= Adjusted Odds Ratio; CI=Confidence
Interval;ns= nonsignificant; Adjusted Odds Ratios for categorical vari-
ables (diagnosis, dual-diagnosis, school, marital status, living situation,
occupation, cigarette use, beedi use, chewing tobacco use, and betel nut
use) are relative to the reference categories for each variable; Adjusted
Odds Ratios for continuous variables reflect the increase in risk asso-
ciated with an increase of 1 in the predictor variable; AUD= alcohol
use disorder; DUD= drug use disorder; MUD=multiple substance use
disorder.
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Table IV. Logistic Regression Analyses Predicting Endorsement of STD
Symptoms (Past Year)

Predictor variables Waldz p AOR 95% CI

Psychiatric variables
Substance use disorder

AUD Reference 1.00
DUD −1.07 ns 0.19 0.01–3.97
MUD −0.05 ns 0.94 0.06–15.58

Other psychiatric diagnosis
No Reference 1.00
Yes 2.99 .005 18.62 2.73–126.99

Duration of substance
use disorder 0.84 ns 1.00 0.99–1.01

Age at first hospitalization 1.50 ns 2.20 0.78–6.16
Number of previous

admissions 0.51 ns 1.32 0.45–3.78

Demographic variables
Age −1.54 ns 0.45 0.16–1.24

Educational level
Pre-high school Reference 1.00
High school −1.29 ns 0.29 0.04–1.89
Post-high school −0.91 ns 0.40 0.05–2.90

Marital status
Married Reference 1.00
Single 0.05 ns 1.05 0.14–7.99

Living situation
Own Home Reference 1.00
Others’ home −0.29 ns 0.79 0.16–3.84

Occupation status
Unemployed N/A
Non-professional N/A
Professional/government N/A

Substance use variables
Cigarette use

No Reference 1.00
Yes −0.83 ns 0.50 0.10–2.54

Beedi use
No Reference 1.00
Yes −1.72 ns 0.21 0.04–1.24

Chewing tobacco use
No Reference 1.00
Yes −0.35 ns 0.75 0.16–3.61

Betel nut use
No Reference 1.00
Yes 0.62 ns 1.70 0.32–9.11

AUDIT 1.27 ns 1.06 0.97–1.15
DAST 3.36 .001 1.62 1.22–2.14

Note.Wald z statistics for the regression coefficients are based on the
estimated variance–covariance matrix of parameter estimates in the lo-
gistic regression model; AOR= Adjusted Odds Ratio; CI=Confidence
Interval;ns= nonsignificant; Adjusted Odds Ratios for categorical vari-
ables (diagnosis, dual-diagnosis, school, marital status, living situation,
occupation, cigarette use, beedi use, chewing tobacco use, and betel nut
use) are relative to the reference categories for each variable; Adjusted
Odds Ratios for continuous variables reflect the increase in risk asso-
ciated with an increase of 1 in the predictor variable; AUD= alcohol
use disorder; DUD= drug use disorder; MUD= multiple substance
use disorder; N/A= not able to include due to lack of variation within
category.

HIV Risk (10-Year)

The reduced model for 10-year HIV-risk behavior
was significant overall, (likelihood ratioχ2(3)= 40.00,
p < .0001, area under ROC curve= .69), and included
three significant predictors: presence of a co-occurring
psychiatric disorder (AOR= 3.50, z= 2.31, p < .05),
AUDIT scores (AOR= 1.06, z= 4.14, p < .001), and
DAST scores (AOR= 1.31, z= 5.05, p < .001). All
three predictors were associated with increased sexual risk
behavior. Overall, the reduced three-carrier model showed
the same predictive ability as the full model (likelihood
ratioχ2(16)= 11.53,ns).

HIV Risk (Past Year)

The reduced model for past year HIV risk was signif-
icant overall (likelihood ratioχ2(3)= 41.64, p < .0001,
area under ROC curve= .73) and included three signif-
icant predictors: presence of a co-occurring psychiatric
disorder (AOR= 4.07, z= 2.34, p < .05), DAST scores
(AOR= 1.41, z= 6.02, p < .001), and AUDIT scores
(AOR= 1.03, z= 1.97, p < .05). All three predictors
were all associated with increased risk. Overall, the re-
duced three-carrier model showed the same predictive
ability as the full model (likelihood ratioχ2(16)= 8.20,ns).

Endorsement of an STD Symptom

Overall, the reduced model was significant (likeli-
hood ratio χ2(2)= 13.63, p < .01, area under ROC
curve= .71) and contained two significant predictors.
Identical to the full model, the presence of a co-occurring
psychiatric disorder was associated with higher risk of
STD symptomology (AOR= 9.47, z= 2.97, p < .01) as
was elevated DAST scores (AOR= 1.28, z= 2.93, p <
.01). This two-carrier model showed the same predictive
ability as the full model (likelihood ratioχ2(15)= 15.79,
ns).

DISCUSSION

This report provides the first, large-scale investiga-
tion of sexual activity levels and HIV-related risk behav-
ior among men seeking treatment for substance abuse in
India. A hospital-wide screening process indicated that
91% of patients had been sexually active in the past
10 years and 77% had been active in the past year. It would
be informative to compare these findings with results from
a random sample from the general population of Indian
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men, but we were unable to locate such data. However,
we can compare them to data from the general population
of men, and to men in substance abuse treatment, from
other countries.

The most recent U.S. representative survey of adult
sexual behavior found that 92% of the general popula-
tion of men had partnered sex in the prior year (Laumann,
Gagnon, Michael, & Michaels, 1994). Data from five pub-
lic alcohol treatment centers in San Francisco indicated
that 84% of the 888 heterosexual patients studied had en-
gaged in at least one episode of vaginal or anal intercourse
in the preceding 12 months (Avins et al., 1994). Thus,
rates of sexual activity for Indian men seeking substance
abuse treatment may be slightly lower than proxy com-
parison samples from other countries. These differences
might simply be an artifact of the use of different sam-
pling or measurement strategies. It is also possible that
the lower rates in the Indian context reflect cultural dif-
ferences such as the observation that, in India, it is more
common than it is in the West for adult men to continue
to live with their families; such living arrangements may
restrict opportunities for sexual activity, especially among
unmarried men. The design of this study does not allow
strong conclusions regarding these subtle differences but
it does support the conclusion that men seeking substance
abuse treatment in India are sexually active and that they
require sexual health services to help them to avoid STDs,
including HIV.

Most important are the findings regarding the preva-
lence of risky sexual behavior. In the current study, we
found that 13% of the patients reported HIV-related risk
behavior in the past year. The most common risk prac-
tices reported were having multiple partners, paying for
sex, and having unprotected anal sex. Intravenous drug
use was reported by only 2% of patients, reflecting the fact
that injection use occurs more commonly in northeastern
India and is less frequently a problem in southern India
(Channabasavanna, Ray, & Kaliaperumal, 1990; Suresh
Kumar & Ray, 2002) where this study was conducted.
The prevalence of same sex behavior was relatively low.
The 13% rate of risky sexual behavior (past year) found
in the current sample is lower than rates found in studies
from the West. For example, Avins et al. (1994) reported
that 54% of patients reported multiple sexual partners in
the past year. Woods et al. (2000) sampled heterosexu-
als in alcoholism treatment in San Francisco and reported
that more than half of their patients had multiple sexual
partners in the past 6 months and reported a history of an
STD.

This cross-cultural difference may reflect lower risk
taking among inpatients relative to outpatients, differences
in actual sexual risk taking between India and the West,

underreporting of risk, or a combination of these (or other)
explanations. In any event, however, vulnerability to HIV
remains high, with 40% of the current sample reporting
risk behavior during the past 10 years.

Using multivariate logistic regression analyses that
controlled for the effects of other predictors, we found that
both risky behavior indices (past year and past 10 years)
were associated with the same set of predictors, namely,
risk for alcohol or drug use problems and diagnosis with
a co-occurring psychiatric disorder. Self-reported STD
symptoms were also associated in multivariate analyses
with drug use problems and diagnosis with a co-occurring
psychiatric disorder.

The association between risky sexual behavior and
substance use remains a consistent finding, regardless of
setting (Weinhardt & Carey, 2000). However, the inter-
pretation of this global level association remains com-
plex because sophisticated event-level analyses fail to re-
veal a causal association between, for example, alcohol
use and risky sex (Leigh, 2002; Weinhardt, Carey, Carey,
Maisto, & Gordon, 2001). Evidence points to the likely
role of personality factors (Kalichman, Heckman, & Kelly,
1996), situational influences (Carey, Carey, Weinhardt, &
Gordon, 1997), or their transaction. Nevertheless, evi-
dence from several sources indicates that reducing sub-
stance use may also reduce risky sexual behavior (e.g.,
Avins et al., 1997).

The link between risk behavior and psychiatric ill-
ness was quite strong, with very large odds ratios (rang-
ing as high as 126.99 for STD symptom reporting) for
all three criteria. It is important to keep in mind that this
association was based on a small subsample of patients.
Nevertheless, the link between psychiatric illness and HIV
risk is a consistent finding in the mental health literature.
Considerable evidence confirms that risk behaviors, such
as having multiple or high-risk partners, sex trading, and
unprotected penetrative sex, occur commonly in psychi-
atric patients (Carey et al., 1999; Cournos et al., 1994;
Kalichman, Carey, & Carey, 1996; Kalichman, Kelly,
Johnson, & Bulto, 1994; Kelly et al., 1995). In addi-
tion, seroprevalence studies completed with psychiatric
patients in the last decade (Carey, Weinhardt, & Carey,
1995) reveal infection rates that range from 3.1%
(Rosenberg et al., 2001) to 22.9% (Susser, Valencia, &
Conover, 1993), rates that are 8–70 times higher than the
rate (0.3% to 0.4%) estimated for the general population.

Mental illnesses may increase HIV-related risk for
many reasons. For example, psychiatric illnesses and med-
ication side effects often result in patients being con-
fused or misinformed about HIV disease (Kalichman et al.,
1994) and poorly motivated to adopt risk reduction strate-
gies (Carey et al., 1997). Psychiatric patients often lack
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the interpersonal and social skills needed to negotiate
for safer sexual relationships (Mueser et al., 1996). The
social networks of psychiatric patients tend to support
risk taking rather than self-protection (Kelly et al., 1997).
Patients with persistent impairment are typically unable
to work and often experience periods of homelessness
(Drake et al., 1991). These disease characteristics and their
social sequalae tend to emerge in early adulthood when
sexual activity also peaks (Centers for Disease Control
and Prevention, 1998), increasing patients vulnerability to
sexual coercion (Wenzel, Koegel, & Gelberg, 2000), and
sexual risk behavior (Ramrakha, Caspi, Dickson, Moffitt,
& Paul, 2000). Overall, the associations between risk be-
havior, alcohol and drug use, and mental illness are not
surprising, and provide cross-cultural replication of find-
ings obtained in the United States.

These results should be interpreted mindful of the
study’s strengths and limitations. Strengths of the study
include the use of hospital-wide screening, direct patient
assessment using standardized measures, sensitivity to
language and cultural aspects of assessment, and a large
diverse sample; these strengths enhance confidence in the
validity and representativeness of the findings. The pri-
mary limitation of the study involves the possibility of a
self-selection bias resulting from the voluntary nature of
the recruitment. No study can include patients who leave
the treatment facility prematurely before they have been
evaluated. We were able to recruit approximately 73% of
all male patients evaluated at the De-Addictions Unit; this
response rate compares favorably to even the 68% rate re-
ported by Avins et al. (1994). A second limitation involves
the use of a brief screening measure rather than a detailed
sexual behavior assessment. The advantage of screening
measures is that they allow the recruitment of large and
diverse samples, increasing the generalizability of the re-
sults; however, the use of screening measures limits the
amount of detailed risk information that can be gathered.
A third limitation of this research is the possibility that
some patients underreported their sexual behavior in re-
sponse to cultural norms against engaging in, or talking
about, sexual behavior. To minimize underreporting, we
used well-trained and carefully supervised medical pro-
fessionals who took the time to establish rapport with pa-
tients and provided considerable reassurances regarding
confidentiality; however, as with all sexuality research, it
is likely that the current findings underestimate the true
magnitude of risk behavior in this population.

Useful directions for future research include sam-
pling substance-abusing women to assess sexual risk and
gathering data on the prevalence of HIV infection among
men and women seeking treatment for substance abuse.
Research is needed to clarify the nature of the relation

between sexual risk behavior and substance use, and to
develop and evaluate strategies for risk reduction and HIV
prevention in this population. The latter will be espe-
cially challenging in India for at least two reasons: (a)
limited health care and research resources; and (b) cul-
tural norms that discourage the direct discussion of sexual
behavior and, hence, the acceptability of group-based in-
tervention approaches that have been found to be useful
in the West. Continued research is essential, however, to
limit the spread of HIV and other STDs, and curtail the
pandemic’s devastating impact on the subcontinent.
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