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Abstract. Previous studies have established the risky behaviors of IDUs in India, 
and that IDUs are sexually active; however, there is a need to better understand 
the nature of sexual partnerships of IDUs. A total of 783 (Delhi) and 766 (Imphal) 
male IDUs were recruited into the study through respondent-driven sampling. 
We examined characteristics of sex partners of male IDUs and individual and 
sexual partnership characteristics associated with unprotected sex in Delhi and 
Imphal. While 16.8% of sexual partnerships in Delhi were male-to-male, there 
were almost no male-to-male partnerships in Imphal. The majority of partners 
of male IDUs in Delhi (82.5%) and Imphal (92.3%) do not inject drugs, with the 
exception of male partners of male IDUs in Delhi. Commercial partners (females: 
58.3%; males: 71.3%) were the most common type of sex partners of male IDUs in 
Delhi, while regular partners (65.2%) were the most common type of sex partners 
in Imphal. In Delhi, characteristics of sex partners significantly associated with 
unprotected sex were being male/transgender (AOR 2.2; 95% CI: 1.2-4.0), being a 
regular (AOR 5.1; 95% CI: 2.8-9.4) or non-regular partner (AOR 2.7; 95% CI: 1.7-
4.5), and sharing needles/syringes with the index IDU (AOR 2.8; 95% CI: 1.4-5.3). 
In Imphal, partner characteristics associated with unprotected sex were being a 
regular (AOR 10.1; 95% CI: 4.1-25.1) or non-regular partner (AOR 3.4; 95% CI: 
1.5-7.6), and living outside of town or state (AOR 3.3; 95% CI: 1.2-9.6). Enhanced 
understanding of disassortative sexual mixing and context of unprotected sex 
within sexual partnerships may enhance sexual risk reduction interventions  
for IDUs. 
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INTRODUCTION

India has one of the largest HIV 
epidemics in the world. While sexual 
transmission is the primary mode of HIV 
transmission in India, injection drug users 
(IDUs) are disproportionately affected by 
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the epidemic (NACO, 2010). HIV sero- 
prevalence among IDUs is estimated to be 
7.2% nationally, while the seroprevalence 
in the general adult population is 0.3% 
(NACO, 2008, 2012). HIV seroprevalence 
among IDUs is estimated to be 10.1% in 
Delhi and 17.9% in the northeastern state 
of Manipur (NACO, 2008). The number of 
active IDUs has been estimated at 163,000 
nationally, and 17,000 in Delhi and 12,000 
in Manipur alone (NACO, 2012).

Studies from India have established 
that IDUs are sexually active and have 
sex with both injecting and non-injecting 
partners (Sarkar et al, 1993; Jain et al, 1994; 
Panda et al, 2000; Sarna et al, 2012). How-
ever, there is limited understanding of 
the nature of sexual partnerships of IDUs 
that facilitate high-risk sexual behaviors, 
particularly in India. Previous research on 
sexual partnerships, the majority of which 
were conducted in the West, suggests that 
disassortative sexual mixing (partner-
ships between individuals of different 
groups such as by age or risk profile) and 
concurrency are important risk factors 
for HIV and other STIs (Aral et al, 1999;  
Fenton et al, 2001;  Gregson et al, 2002). 

Understanding sexual partnerships 
is extremely important because: i) IDUs 
have sexual risk in addition to their 
injection-related risk, ii) sexual behaviors 
are more difficult to change than injection 
risk behaviors among IDUs (Des Jarlais 
and Semaan, 2005; Copenhaver et al, 2006), 
and iii) risky sexual practices of IDUs with 
non-injecting drug users act as a ‘bridge’ 
for facilitating the transmission of HIV 
into the non-injecting population (Panda 
et al, 2000;  Pisani et al, 2003). 

An understanding of the sexual part-
nerships such as characteristics of sex 
partners of IDUs and the interpersonal 
context, and the partnership characteris-

tics is necessary to guide the development 
of tailored behavior change messages 
and strategies that go beyond individual 
characteristics into a deeper level of influ-
ence for reducing sexual risk between the 
sexual pair. 

This paper describes the sex partners 
and the sexual partnerships of male IDUs 
in Delhi and Imphal, the nature of these 
sexual partnerships, and individual and 
partnership factors associated with unpro-
tected sex in these partnerships.

MATERIALS AND METHODS

Study population and recruitment
Delhi and Imphal cities were selected 

for this study due to contrasts in the injec-
tion drug use and HIV epidemic, which 
allow for a richer understanding of the 
social and behavioral characteristics of 
the populations and provide important 
insights for designing interventions 
tailored to the local contexts. Imphal, a 
small city in northeastern India with little 
migration, has a very high prevalence of 
injection drug use and HIV, and a greater 
acceptance of drug use and HIV infection 
in the state. In contrast, Delhi is a large 
metropolitan city with a diverse popula-
tion of locals and immigrants from other 
states. The prevalence of HIV in the gen-
eral population is relatively low in Delhi 
with a lower level of awareness of the 
HIV problem.

Respondent-driven sampling (RDS) 
was used to recruit study participants. 
Recruitment started with one male and 
one female ‘seed’ participants in both 
cities with subsequent addition of three 
seeds in Delhi and two seeds in Imphal. 
Seed participants were selected based on 
diverse characteristics with respect to sex, 
age, and location of residence within the 



Southeast Asian J Trop Med Public Health

908 Vol  45  No. 4  July  2014

respective cities, and their socio-metric 
characteristics (that is, having a large 
social network of IDUs and being well 
integrated and influential in the IDU 
community). 

Eligibility criteria included having 
injected non-prescription drugs in the past 
6 months, greater than 16 years of age, and 
willingness to provide informed consent 
for study participation. Each participant 
was asked to recruit three other male or 
female IDUs who they knew by name and 
know how to contact, and have seen in 
the last one month. Participants received 
INR60 (approximately USD1.30 at time 
of study) for completing the survey and 
INR40 (approximately USD0.88 at time 
of study) for each eligible peer they re-
cruited. 

Eligible participants were interviewed 
face-to-face using a structured question-
naire on socio-demographics, sexual and 
drug injection behaviors, and HIV preven-
tion knowledge. The questionnaire also 
asked details about the last three sex part-
ners in the last 12 months, including socio-
demographic characteristics, type and sex 
of partner, and risk behaviors with these 
partners. We refer to these last three sex 
partners as the ‘nominated sex partners.’ 

Therefore, index respondents based 
the nominated sex partners’ character-
istics on self-reports. Interviews were 
conducted in Hindi (Delhi) and Mani-
puri (Imphal) by trained interviewers 
using handheld computers (DELL Axim 
X51) with Perseus MobileSurvey 7.0.044 
software (Perseus Development Corpora-
tion; Braintree, MA). The use of handheld 
computers not only improves data quality 
and eliminates the need for data entry, but 
it was logistically more convenient using 
handhelds as interviews had to be con-
ducted in spaces where desks and chairs 
were not available.

Sample size
The required sample size for the main 

objective of the study of understanding 
risk behaviors of IDUs was 760 for each 
city based on an expected change in 
consistent condom use with non-regular 
partners from pre-intervention to post-
intervention (45% to 55%), a design effect 
of 1.5 to account for the correlation asso-
ciated with RDS, and an inflation factor 
to account for 30% of the population not 
being sexually active. The sample attained 
exceeded the target by 40 people as IDUs 
continued to come into the study site with 
valid recruitment coupons. The results of 
the main study examining risk behaviors 
of IDUs are presented elsewhere (Sarna 
et al, 2012).

Between September and December 
2006, 800 IDUs in Delhi and 800 IDUs 
in Imphal were recruited into the study. 
Because the majority of the respondents 
were male (Delhi: 97.9%; Imphal: 95.8%) 
and since this paper is an analysis of 
sexual behaviors of IDUs and their sex 
partners, the analytic sample is limited to 
male IDUs who reported having had sex 
in the last 12 months. 

Of the 783 and 766 male IDUs in Delhi 
and Imphal, 552 (70.5%) and 435 (56.8%) 
reported having sex in the last 12 months, 
respectively. The 38 IDUs (3.9%) who did 
not provide data about their sex partners 
in the last 12 months were excluded from 
the analysis. 

The resulting sample of 547 (Delhi) 
and 402 (Imphal) index IDUs reported 
having 850 (Delhi) and 571 (Imphal) sex 
partners in the last 12 months – an aver-
age of 1.6 and 1.4 partners per index IDU, 
respectively. The description of the index 
IDUs is based on the sample size of 547 
(Delhi) and 402 (Imphal) index IDUs; 
the description of sexual partnerships is 
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based on the 850 (Delhi) and 571 (Imphal) 
partnerships.
Ethical considerations

The Population Council Institutional 
Review Board approved this study (Pro-
tocol No 384; 2006 Jul 31).

Measures
Sexual activity was defined as having 

vaginal or anal intercourse at least once 
in the past 12 months. A regular partner 
was defined as a spouse or a cohabiting 
partner. A commercial partner was de-
fined as someone the respondent had sex 
with in exchange for money, drugs, or 
gifts. A non-regular partner was defined 
as a partner the respondent was not living 
with and was not a commercial partner.

Questions about each sexual partner-
ship (that is, index IDU with his sex part-
ner) referred to the ‘time period of their 
sexual relationship.’ Inconsistent condom 
use with the nominated sex partner was 
defined as ‘not using a condom during 
any act of sexual intercourse during the 
period of their sexual relationship.’

Risky drug injection practice was 
defined as ‘sharing needles or syringes 
(N/S), vials, cookers, containers, cotton/
filter or rinse water with someone else, re-
ceiving injection from a pre-filled syringe 
that was filled by someone else,’ injecting 
drugs using a syringe after someone else 
had squirted drugs into it from his used 
syringe (frontloading, backloading, split-
ting),’ or ‘injecting after drawing up drug 
solution from a common container.’ 

An index respondent was considered 
to have engaged in risky injection with the 
nominated sex partner if he ‘engaged in 
any of the aforementioned activities with 
that partner.’ Risky injection with nomi-
nated partner was treated as a categorical 
variable (‘Partner does not inject,’ ‘Injects 

with partner,’ ‘Partner injects but not in-
dex does not inject with partner,’ ‘Does 
not know if partner injects’).

HIV status of the index IDU was 
self-reported and categorized as ‘Never 
tested,’ ‘Tested and known positive,’ 
‘Tested and known negative,’ or ‘Tested 
and result unknown.’
Data analysis

Descriptive characteristics of the 
index male IDUs are reported as sample 
percentages and population-based es-
timates with 95% confidence intervals. 
Population-based estimates were calcu-
lated in RDS Analysis Tool (RDSAT®) (ver-
sion 5.6.0; Cornell University, Ithaca, NY). 
All other analyses were conducted using 
Stata® (version 9.1; Stata Corp, College 
Station, TX). Descriptive characteristics 
of the partners of the index IDUs and the 
sexual partnerships were examined, and 
c2 tests were used to detect associations 
between categorical variables comparing 
male and female partners of index IDUs 
(Delhi only). Comparisons between male 
and female partners were not examined 
in Imphal as the majority of the partners 
reported by index IDUs were females. 

To determine factors associated with 
inconsistent condom use during sexual 
relationships within sexual partnerships, 
logistic regression analysis with cluster 
effect was used. This takes into account 
the correlation between sex partners of the 
same index IDU. We used index IDU’s ID 
as the clustering variable. 

The regression analysis was conduct-
ed on the 850 (Delhi) and 571 (Imphal) 
sexual partnerships. Variables included 
in the initial model were selected on the 
basis of a priori knowledge and included 
individual level factors (sociodemogra- 
phic characteristics, HIV testing history, 
sexual and injection behaviors), partner 
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characteristics, and sexual partnership 
characteristics (place of meeting partner, 
unprotected sex, concurrency, risky injec-
tion). A backwards stepwise procedure 
was used and variables were retained in 
the final model if they were associated 
with the outcome at a level of p<0.10 level 
(Hosmer and Lemeshow, 2000).

RESULTS

Characteristics of index IDUs
Table 1 shows the socio-demographic 

and injection and sexual behavioral 
characteristics of male index IDUs who 
had sex in the last 12 months. The socio-
demographic and sexual and drug use 
risk profiles of IDUs are very different in 
Delhi and Imphal. While 61.5% of sexually 
active male IDUs in Delhi were living on 
the streets, none of the IDUs in Imphal 
reported doing so. Delhi IDUs were less 
likely than Imphal IDUs to be married or 
cohabiting (36.1% vs 68.6%). A high pro-
portion of IDUs in Imphal reported hav-
ing been tested HIV positive previously 
(23.8%). However, in Delhi, the majority 
of IDUs had never tested for HIV, 3.3% 
reported testing HIV positive, and 18.4% 
reported testing HIV negative. 

Thirty-five percent of Delhi IDUs re-
ported having had two or more partners 
in the last 12 months and 20.1% reported 
concurrent partners (Table 1). In Imphal, 
20.6% reported two or more partners and 
9.2% had concurrent partners. Among in-
dex respondents in Delhi, 11% reported sex 
only with male partners, and 6% reported 
sex with both male and female partners in 
the last 12 months (data not shown). Five 
percent of IDUs in Delhi and 12% in Imphal 
reported having at least one non-regular 
or commercial female partner in addition 
to a regular female partner in the past 12 
months (data not shown).

Characteristics of sex partners of male 
index IDUs

In Delhi, of the 547 index IDUs, 348 
reported one partner, 92 reported two 
partners, and 107 reported three partners. 
In Imphal, of the 402 index IDUs, 287 
reported one partner, 56 reported two 
partners, and 59 reported three partners. 
Table 2 shows the characteristics of the 
sex partners reported by the 547 Delhi 
IDUs and 402 Imphal IDUs. While 16.8% 
(143/850) of sexual partnerships in Delhi 
were male-to-male, there were almost no 
male-to-male partnerships in Imphal. 

In both cities, the partners were 
mostly within ten years in age of the index 
IDUs. The majority of partners of male 
IDUs in both Delhi (82.5%) and Imphal 
(92.3%) do not inject drugs, with the ex-
ception of male partners of male IDUs in 
Delhi. Male partners of index IDUs were 
significantly more likely than female 
partners to inject drugs with index IDUs 
(33.6% versus 8.4%), as well as inject drugs 
but not necessarily with the index IDU 
(10.5% versus 5.4%) during the period of 
their sexual relationship (p<0.01). 

Commercial partners (females: 58.3%; 
males: 71.3%) were the most common type 
of sex partners of male IDUs in Delhi, 
while regular partners (65.2%) were most 
common type of sex partners in Imphal. 
In Delhi, male partners were significantly 
more likely than female partners to be 
commercial partners (71.3% versus 58.3%; 
p<0.01) and less likely to be regular part-
ners (11.9% versus 26.7%; p<0.01). Incon-
sistent condom use was high in all types 
of partnerships in both cities. 

In Delhi, inconsistent condom use 
with female partners was highest with 
regular (88.9%) and non-regular partners 
(71.7%) compared to condom use with 
commercial partners (51.7%) (p<0.01). 
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Table 1
Characteristics of male IDUs who reported having sex in the last 12 months in Delhi 

(N=547) and Imphal (N=402).

Variable		
	 	 N=547	 Population-based 	 N=402	 Population-based 
		  %	 estimates (95% CI)	 %	 estimates (95% CI)
				  
Age (years) 				  
	 ≤25 	 26.9	 31.9 (25.6-38.7)	 15.2	 14.4 (10.6-19.6)
	 26-35 	 40.4	 38.7 (32.1-43.9)	 59.7	 61.2 (54.5-67.1)
	 >35	 32.7	 29.4 (24.3-36.0)	 25.1	 24.3 (18.8-30.1)
Education 				  
	 ≤5 years	 75.7	 78.2 (72.5-82.8)	 12.9	 13.2 (9.5-18.8)
	 >5 years 	 24.3	 21.8 (17.2-27.5)	 87.1	 86.8 (81.2-90.5)
Living situation 				  
	 Home-based	 28.0	 36.4 (28.1-46.4)	 98.8	 99.4 (98.7-99.8)
	 Shelter	 3.5	 2.1 (1.0-3.5)	 1.2	 0.6 (0.2-1.3)
	 Street-based	 68.5	 61.5 (51.7-69.6)	 0.0	 0.0
Married or cohabiting 				  
	 No	 67.0	 63.9 (57.0-69.9)	 34.1	 31.4 (26.1-38.0)
	 Yes	 34.0	 36.1 (30.1-43.0)	 65.9	 68.6 (62.0-73.9)
Currently earn money 				  
	 Yes	 83.7	 89.6 (86.4-92.5)	 48.8	 53.7 (47.9-60.8)
	 No	 16.3	 10.4 (7.5-13.6)	 51.2	 46.3 (39.2-52.1)
HIV testing				  
	 Never tested	 65.3	 74.6 (68.6-78.7)	 39.8	 45.0 (38.9-52.4)
	 Tested and positive	 6.0	 3.3 (1.8-6.2)	 26.6	 23.8 (18.8-29.5)
	 Tested and negative	 22.7	 18.4 (14.6-23.0)	 23.9	 23.7 (17.3-28.8)
	 Tested, do not know result	 6.0	 3.8 (2.2-5.8)	 9.7	 7.6 (4.8-10.6)
Drug injection duration 				  
	 0-5 years	 70.4	 75.9 (71.1-81.2)	 35.3	 38.8 (33.2-46.8)
	 6-10 years	 23.4	 19.8 (15.3-24.5)	 28.9	 28.4 (22.6-34.0)
	 >10 years	 6.2	 4.3 (2.1-6.3)	 35.8	 32.8 (26.1-38.0)
Drug injection frequency in last 1 month 				  
	 Never to once/week	 18.5	 14.3 (10.5-18.3)	 37.6	 37.5 (31.7-44.6)
	 Twice/week to once daily	 18.6	 22.6 (17.2-27.6)	 25.9	 28.2 (22.3-35.0)
	 More than once/day	 62.9	 63.1 (57.5-69.5)	 36.6	 34.3 (27.3-39.7)
Any risky injection in last 1 month				  
	 No	 26.5	 30.5 (24.5-36.6)	 22.9	 20.7 (15.3-29.5)
	 Yes	 73.5	 69.5 (63.4-75.5)	 77.1	 79.3 (70.5-84.7)
Number of sex partners in last 12 months 				  
	 1	 63.6	 65.0 (58.9-70.7)	 71.4	 79.4 (74.2-83.8)
	 2 +	 36.4	 35.0 (29.3-41.1)	 28.6	 20.6 (16.2-25.8)
Had concurrent partners in last 12 months 				  
	 No	 80.8	 79.8 (74.1-84.8)	 86.8	 90.8 (87.6-93.6)
	 Yes	 19.2	 20.1 (15.2-25.9)	 13.2	 9.2 (6.4-12.4)
Consume alcohol during sex in general 				  
	 No	 55.0	 58.9 (53.2-66.4)	 52.6	 53.0 (43.8-59.3)
	 Yes	 45.0	 41.1 (33.6-46.8)	 47.4	 47.0 (40.7-56.2)

	 Delhi	 Imphal
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Table 2
Characteristics of partners and partnerships, Delhi (N= 850) and Imphal (N = 571).

Partners of male IDUs	 Delhi	 	 p-valuea	 Imphal
		  %			   %	

Sex of partners					   
	 Female		  83.2		  97.4	
	 Male		  16.8		  2.6	
		  Female 	 Male 
		  partner	 partner			 
		  (n=707)	 (n=143)			 
Age difference with index IDU					   
	 Partner ≥10 years younger	 24.9	 35.0		  12.3	
	 Partner within 10 years 	 73.1	 58.0	 <0.01	 86.7	
	 Partner ≥10 years older	 2.0	 7.0		  0.9	
Location of first meeting partner					   
	 Same part of town	 62.1	 64.3	 0.295	 51.1	
	 Different part of town	 30	 31.5		  35.9	
	 Outside of town or state	 7.9	 4.2		  12.4	
Partner injection drug use					   
	 Partner does not inject	 82.5	 55.2		  92.3	
	 Partner injects with index	 8.4	 33.6	 <0.01b	 2.6	
	 Partner injects but not with index	 5.4	 10.5		  0.9	
	 Do not know if partner injects	 3.8	 0.7		  4.2	
Type of partners 					   
	 Regular	 26.7	 11.9	 <0.01	 65.2	
	 Commercial	 58.3	 71.3		  19.6	
	 Non-regular	 15	 16.8		  15.2	
Inconsistent condom use with partners (by partner type)
	 Regular	 88.9	 52.9	 <0.0c <0.05c	 89.8	
	 Commercial	 51.7	 81.4		  50.9	
	 Non-regular	 71.7	 79.2		  75.9	
Dyads in which index had sex with 	 31.1	 43.4	 <0.01	 19.6
	 another partner during time of relationship		
Partner used force to have sex with index	 7.1	 13.3	 <0.05	 5.3	

ap-values are for comparison of differences between male and female partners. In Imphal, due to 
few male-male sexual dyads (n=15), results are not stratified by sex.
bFishers exact test.
cCompares inconsistent condom use by different types of partners separately among the female and 
male partners of index IDUs.

Similar percentages were reported for 
partnerships in Imphal. However, among 
male-to-male partnerships in Delhi, in-
consistent condom use was highest with 
male commercial partners (81.4%) and 
non-regular partners (79.2%) compared to 

condom use with regular partners (52.9%) 
(p<0.05). 

The proportion of sexual partnerships 
in which the index reported having sex 
with another partner at the same time was 
also striking (31.1% with female partner-
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Table 3
Unadjusted and adjusted odds ratios for inconsistent condom use in sexual dyads of 

male IDUs in Delhi and Imphal.

Index IDU characteristics	 Unadjusted odds 	 Adjusted odds	 Unadjusted odds	 Adjusted odds 
		  ratio (95% CI)	  ratio (95% CI)	  ratio (95% CI)	 ratio (95% CI)

Age (years) 				  
	 ≤25 	 1		  1		  1		  1
	 26-35 	 1.2 	(0.8-1.9)	 1.5 	(0.9-2.4)	 1.3 	(0.6-2.8)	 1.0 	(0.4-2.1)
	 >35	 1.8 	(1.1-3.0) a	 1.9 	(1.1-3.3) a	 0.7 	(0.3-1.6)	 0.4 	(0.2-0.9) a

Education 				  
	 ≤5 years	 1				    1	
	 >5 years 	 0.8	 (0.5-1.2)			   0.5 	(0.2-1.1)	
Living situation				  
	 Home-based shelter	 1		  1		  1	
	 Street-based	 0.4 	(0.2-0.9) a	 0.5 	(0.2-1.3)	 0.3 	(0.1-1.6)	
		  1.0 	(0.7-1.6)	 1.7	  (1.0-2.8) a	 -	
Married or cohabiting				  
	 No	 1		  1		  1		  1
	 Yes	 2.5 	(1.6-3.9)b	 1.8 	(1.0-3.1) a	 2.0 	(1.2-3.4) a	 1.2 	(0.6-2.4)
Currently earn money 				  
	 Yes	 1				    1	
	 No	 1.8 	(1.0-3.3) a			   0.5 	(0.3-0.9) a	

HIV testing 				  
	 Never tested	 1		  1		  1	
	 Tested and positive	 0.5 	(0.2-1.1)	 0.4 	(0.2-0.9) a	 0.8 	(0.5-1.6)	
	 Tested and negative	 0.6 	(0.4-1.0) a	 0.6 	(0.4-0.9) a	 1.4 	(0.7-3.0)	
	 Tested, do not know result	 1.6 	(0.6-4.3)	 1.4 	(0.5-4.4)	 1.5 	(0.6-3.9)	
Drug injection duration 				  
	 0-5 years	 1				    1	
	 6-10 years	 1.2 	(0.8-1.8)			   1.0 	(0.5-2.0)	
	 >10 years	 2.0 	(0.9-4.6)			   0.9 	(0.5-1.6)	
Drug injection frequency in last 1 month 				  
	 Never to once/week	 1				    1	
	 Twice/week to once daily	 0.6 	(0.3-1.1)			   1.9 	(1.0-3.7) a	

	 More than once/day	 0.9 	(0.5-1.4)			   1.9 	(1.0-3.4) a	

Any risky injection in last 1 month				  
	 No	 1				    1	
	 Yes	 1.5 	(1.0-2.3)			   0.8 	(0.5-1.6)	
Consume alcohol during sex in general				  
	 No	 1				    1	
	 Yes	 1.2 	(0.8-1.7)			   0.9 	(0.6-1.6)	
Number of sex partners in last 12 months 				  
	 1 partner	 1		  1		  1		  1
	 2 or more partners	 0.6 	(0.4-0.9)a	 1.0 	(0.7-1.5)	 0.5 	(0.3-0.8)a	 1.1 	(0.6-2.0)

	 Delhi	 Imphal
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Sex partner characteristics and sexual dyad characteristics				  
Sex of partner 				  
	 Female 	 1		  1		  1	
	 Male/Transgender	 1.9 	(1.1-3.2) a	 2.2 	(1.2-4.0) a	 0.3 	(0.1-0.9) a	

Type of sex partner 				  
	 Commercial sex worker	 1		  1		  1		  1
	 Regular	 4.5 	(2.9-7.1) b	 5.1 	(2.8-9.4) b	 8.5 	(4.7-15.4) b	 10.1 	(4.1-25.1) b

	 Non-regular	 2.0 	(1.2-3.3) a	 2.7 	(1.7-4.5) b	 3.0 	(1.5-6.1)	 3.4 	(1.5-7.6)
Partner age difference 				  
	 Partner >10 years younger	 1				    1	
	 Partner within 10 years	 0.8 	(0.5-1.2)			   2.3 	(1.2-4.4) a	

	 Partner >10 years older	 0.8 	(0.3-2.2)			   -	
Place of first meeting partner 				  
	 Same part of town	 1		  1		  1		  1
	 Different part of town	 1.0 	(0.6-1.4)	 1.3 	(0.9-2.0)	 0.7 	(0.4-1.2)	 0.9 	(0.5-1.6)
	 Outside of town or state	 3.5 	(1.6-7.7)	 2.2 	(0.9-5.1)	 1.0 	(0.4-2.2)	 3.3 	(1.2-9.6) a

Dyad occurred concurrently with another sexual relationship 				 
	 Yes	 1				    1
	 No	 1.1 	(0.7-1.7)			   0.4 	(0.2-0.7) b	

Risky injection with partner 				  
	 Partner does not inject	 1		  1		  1		  1
	 Partner shares N/S with 	 2.6 	(1.5-4.7)b	 2.8 	(1.4-5.3)b	 0.6 	(0.2-2.0)	 1.7 	(0.4-7.7)
	    index IDU
	 Partner injects but does not 	 1.1 	(0.5-2.4)	 1.3 	(0.6-3.0)	 0.3 	(0.1-1.9)	 1.0 	(0.2-6.2)
	    share N/S with index IDU
	 Index does not know if partner 	 0.3 	(0.1-0.7)a	 0.4 	(0.2-0.9) a	 0.1 	(0.0-0.2)	 0.2 	(0.1-0.6) a

	    injects

Table 3 (Continued).
	 Delhi	 Imphal

Index IDU characteristics	 Unadjusted odds 	 Adjusted odds	 Unadjusted odds	 Adjusted odds 
		  ratio (95% CI)	  ratio (95% CI)	  ratio (95% CI)	 ratio (95% CI)

ap<0.05; bp<0.01; CI, confidence interval. All bivariate and multivariate logistic regression models 
were conducted with the index IDU as the cluster variable.

ships and 43.4% with male partnerships 
in Delhi, p<0.01; 19.6% in Imphal). Forced 
sex with index IDU was not common in 
sexual partnerships with the exception 
of male-to-male partnerships, in which 
13.3% of the male partners had used force 
to have sex with the index IDUs.

Factors associated with inconsistent con-
dom use in sexual dyads (Table 3)
Delhi. In multivariate analysis, index 

IDU characteristics associated with un-
protected sex were age older than 35 year 
(AOR 1.9; 95% CI: 1.1-3.3), living on the 
street (AOR 1.7; 95% CI: 1.0-2.8), and be-
ing married (AOR 1.8; 95% CI: 1.0-3.1). 
Those who had previously tested positive 
for HIV (AOR 0.4; 95% CI: 0.2-0.9) and 
those who had previously tested nega-
tive for HIV (AOR 0.6; 95% CI: 0.4-0.9) 
were significantly less likely to have had 
unprotected sex with their sex partners 
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compared to untested index IDUs and 
those who tested but did not know their 
test results. 

Characteristics of sex partners sig-
nificantly associated with unprotected 
sex were being male/transgender (AOR 
2.2; 95% CI: 1.2-4.0), being a regular (AOR 
5.1; 95% CI: 2.8-9.4) or non-regular partner 
(AOR 2.7; 95% CI: 1.7-4.5) compared to 
being a commercial partner, and shar-
ing needles/syringes with the index IDU 
(AOR 2.8; 95% CI: 1.4-5.3) compared to 
partner being a non-injector. Unprotected 
sex was less likely in partnerships where 
index did not know whether the partner 
injects drugs or not (AOR 0.4; 95% CI: 
0.2-0.9). 
Imphal. In multivariate analysis for 
Imphal, unlike Delhi, older IDUs were less 
likely to have unprotected sex (AOR 0.4; 
95% CI: 0.2-0.9). Partner characteristics 
associated with unprotected sex were be-
ing a regular (AOR 10.1; 95% CI: 4.1-25.1) 
or non-regular partner (AOR 3.4; 95% CI: 
1.5-7.6) compared to being a commercial 
partner, and living outside of town or 
state (AOR 3.3; 95% CI: 1.2-9.6). Unpro-
tected sex was less likely in partnerships 
in which the index IDU did not know 
whether the partner injected drugs or not 
(AOR 0.2; 95% CI: 0.1-0.6) compared to 
partner being a non-injector.

DISCUSSION

This study identified a set of charac-
teristics of sexual partnerships and sex 
partners that influence unprotected sex 
between male IDUs and their partners. We 
identified differences in sexual partner-
ship characteristics and factors associated 
with unprotected sex between IDUs in 
Delhi and Imphal. The study also found 
that the majority of partners of IDUs were 
non-injectors, placing these non-injectors 

at great risk of HIV and STI transmission. 
Male-to-male partnerships and com-

mercial partnerships were much more 
common in Delhi than in Imphal, where 
the majority of partnerships were with 
regular partners. While there were simi-
larities in factors associated with unpro-
tected sex between IDUs in Delhi and 
Imphal, there were also important differ-
ences that need to be taken into account 
for sexual risk reduction counseling. For 
example, in Delhi, unprotected sex was 
common within partnerships where part-
ners shared needles and syringes when 
injecting; in Imphal, unprotected sex was 
common in partnerships where the part-
ner lived outside of Imphal.

Although the majority of female sex 
partners of IDUs are non-injectors, they 
have a high risk of HIV and STI infec-
tion from unprotected sex with IDUs. In 
Delhi, married men were more likely to 
have unprotected sex. Given that a large 
proportion of IDUs are married, many 
married women are at risk for HIV and 
STIs as has been shown in other studies 
in India (Chakrabarti et al, 2000; Panda 
et al, 2000, 2005, 2007; Kumar et al, 2008). 

Because of the high potential for 
sexual transmission of HIV from IDUs to 
their sex partners (Chakrabarti et al, 2000;  
Kumar et al, 2008), interventions targeted 
at IDUs must include services for the non-
injecting female partners of IDUs, includ-
ing HIV and STI testing, and counseling 
for domestic violence as they often face 
abuse in relationships where the partner 
is involved with substance abuse. Women 
are often not in a position to negotiate 
safer sex due to fear of partner’s reaction, 
hence placing themselves at risk for HIV 
and STIs (Go et al, 2003). Female partners 
of IDUs have been successfully reached 
through the use of female outreach work-
ers and peer volunteers (Kumar et al,  
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2008). While India’s current National 
AIDS Control Programme (NACP) III 
does include services for partners of IDUs, 
they have not been fully implemented in 
the field (NACO, 2007).

Some IDUs did have partners who 
also injected, primarily when the part-
ner was another male. This type of re-
lationship in which both partners inject 
can be risky as our results showed that 
unprotected sex was significantly more 
likely to occur when the index IDU and 
his partner share needles and syringes. 
These IDUs and their partners have the 
dual risk from risky sexual and injection 
practices. Previous studies suggest that 
these two behaviors may intersect due 
to higher levels of trust and familiarity 
within such intimate relationships (Unger 
et al, 2006; Gyarmathy and Neaigus, 2009). 
A perceived inevitability of getting HIV 
from unprotected sex may be used as a jus-
tification among IDUs who share needles, 
thus thinking that there is no additional 
risk of engaging unprotected sex or needle 
sharing. Programs need to address the risk 
of sharing injection equipment within the 
context of sexual partnerships where both 
partners inject drugs.

In both cities, condom use was less 
common in partnerships in which the 
partner was a regular or non-regular part-
ner as opposed to a commercial partner. 
Stable or regular sexual partnerships are 
not necessarily protective for HIV and 
STIs, particularly when the relationship 
is with a high-risk partner. This is of par-
ticular concern in Imphal where a fairly 
sizeable percent (12%) of partnerships 
occurred in the context of multiple part-
nerships in which the index IDU had sex 
with a non-regular or commercial partner 
in addition to their regular partner. This 
sexual heterogeneity can facilitate the 
spread of HIV and other STIs within a 

population and spread between higher 
(commercial or non-regular partners) and 
lower risk groups (regular partners).

We also found that street-based 
IDUs in Delhi were more likely to have 
unprotected sex. Their unstable lifestyle 
and poor living conditions likely make 
it difficult for them to have condoms on 
hand. This finding is evidence for the 
need to have strong street-based outreach 
programs for IDUs, which has been shown 
to be effective in reducing HIV-related 
risk behaviors (Kumar et al, 1998; Needle 
et al, 2005).

Imphal is a relatively small city, and 
migration within and outside the city as 
well as state is not common due to politi-
cal insurgency and ethnic conflicts. How-
ever, for those who did travel outside and 
met their partners outside of town, our 
results showed that unprotected sex was 
more likely. Many of the IDUs in Imphal 
were married; therefore, partners they met 
outside of town or state were most likely 
non-regular partners, with whom condom 
use was uncommon. Further, condoms are 
more difficult to obtain outside of Imphal 
where there are fewer pharmacies and 
HIV prevention services.

In Delhi, male-to-male sexual part-
nerships were common, and consistent 
condom use was low within these part-
nerships. Approximately 1-in-10 sexually 
active male IDUs in Delhi had only male 
partners, and a small subset engaged in 
sex with both male and females. Although 
these two groups may be a small subset of 
IDUs in Delhi, it can potentially be a very 
high-risk group in a context where male-
to-male sex is often hidden, condom use 
is low, and the majority of HIV and STI 
prevention efforts focus largely on het-
erosexual transmission. According to the 
2007 HIV sentinel surveillance estimates 
for Delhi, the HIV seroprevalence among 
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MSM (11.7%) is equally as high as the 
HIV seroprevalence among IDUs (10.1%), 
and Delhi is one of five Indian states with 
the highest HIV prevalence among MSM 
in the country (NACO, 2008). Programs 
must address the dual risk from injection 
and homosexual transmission that some 
of their target populations may have. It is 
also important for programs to recognize 
that the majority of the male-to-male sex 
occurred in exchange for money, drugs 
or gifts and in the context of forced sex. 
It is encouraging that the 2007 NACP-III 
includes MSM and transgendered persons 
as a strategic high-risk group for targeted 
interventions for HIV prevention and 
recognizes that these high-risk men have 
sex with both male and female partners 
(NACO, 2007).

We also found that partnerships in 
which the index IDU had previously 
tested for HIV (whether they knew they 
were positive or negative) had lower 
likelihood of inconsistent condom use. 
Previous studies have shown IDUs who 
had ever tested were more likely to have 
exposure to HIV prevention messages, 
and have higher self-perceived risk of 
acquiring HIV (Khera et al, 2008). Stud-
ies have also shown that HIV positive 
IDUs reduce their risky behaviors upon 
learning their HIV status (Vanichseni  
et al, 1992; Desenclos et al, 1993; Des Jarlais 
et al, 2004;  Des Jarlais and Semaan, 2005. 
This may explain increased condom use 
among those who previously tested, even 
among those who tested HIV negative. 
Hence, greater efforts should be made to 
study how to increase HIV testing among  
IDUs.

An important limitation of this study 
is that we do not know the reliability 
and validity of partner characteristics 
as reported by the index subject. How-
ever, it has been shown that IDUs were 

reliable in reporting peer’s age, sex and 
race/ethnicity, shared behaviors such as 
injecting drugs together and having sex 
with each other, and peer’s injection be-
haviors (Neaigus et al, 1995). Second, our 
regression analysis did not account for 
the correlation between recruiters and 
recruits, which is required for data col-
lected using RDS and is addressed when 
analysis is conducted in (RDSAT©) soft-
ware. However, it was not possible to use 
RDSAT software for regression analysis 
since the analytic sample was restricted 
to the subsample of sexually active IDUs. 
However, because the unit of analysis of 
the regression analysis of unprotected 
sex was the partnerships, it was more 
appropriate to account for the correlation 
between partners of the index IDU.

Despite these limitations, this study 
has enhanced our understanding of the 
importance of sexual partnerships that 
have often been shown to increase the 
vulnerability to HIV and other STIs.  It 
also illuminated differences in partner-
ship characteristics between IDUs in Delhi 
and Imphal that must be accounted for 
when implementing sexual risk reduction 
strategies in these two cities. Further, this 
study also highlighted the importance of 
disassortative sexual mixing, which has 
the potential to act as an epidemiologic 
bridge as it increases sexual transmission 
risk of HIV to partners. Intervention ef-
forts targeting sexual behaviors of IDUs 
may benefit from addressing the sexual 
partnership context in addition to indi-
vidual level factors to prevent onward 
HIV transmission to partners.
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