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Abstract

Background: In the context of AVAHAN, the India AIDS Initiative of the Bill & Melinda Gates Foundation, general
population surveys (GPS) were carried out between 2006 and 2008 in Belgaum (northern), Bellary (mid-state) and
Mysore (southern) districts of Karnataka state, south India. Data from these three surveys were analysed to
understand heterogeneity in HIV risk.

Methods: Outcome variables were the prevalence of HIV and sexually transmitted infections (STIs). Independent
variables included age, district, place of residence, along with socio-demographic, medical and behavioural
characteristics. Multivariate logistic regression was undertaken to identify characteristics associated with HIV and
differences between districts, incorporating survey statistics to consider weights and cluster effects.

Results: The participation rate was 79.0% for the interview and 72.5% for providing a blood or urine sample that was
tested for HIV. Belgaum had the highest overall HIV (1.43%) and Herpes simplex type-2 (HSV-2) (16.93%) prevalence,
and the lowest prevalence of curable STIs. In Belgaum, the HIV epidemic is predominantly rural, and among women.
In Bellary, the epidemic is predominantly in urban areas and among men, and HIV prevalence was 1.18%. Mysore had
the lowest prevalence of HIV (0.80%) and HSV-2 (10.89%) and the highest prevalence of curable STIs. Higher HIV
prevalence among men was associated with increasing age (p<0.001), and with history of STIs (AOR=2.44,95%CI:1.15-
5.17). Male circumcision was associated with lower HIV prevalence (AOR=0.33,95%CI:0.13-0.81). Higher HIV prevalence
among women was associated with age (AOR25-29years=11.22,95%CI:1.42-88.74, AOR30-34years=13.13,95%CI:1.67-103.19
and AOR35-39years=11.33,95%CI:1.32-96.83), having more than one lifetime sexual partner (AOR=4.61,95%CI:1.26-16.91)
and having ever used a condom (AOR=3.32,95%CI:1.38-7.99). Having a dissolved marriage (being widowed/divorced/
separated) was the strongest predictor (AOR=10.98,95%CI: 5.35-22.57) of HIV among women. Being a muslim woman
was associated with lower HIV prevalence (AOR=0.27,95%CI:0.08-0.87).

Conclusion: The HIV epidemic in Karnataka shows considerable heterogeneity, and there appears to be an
increasing gradient in HIV prevalence from south to north. The sex work structure in the northern districts may
explain the higher prevalence of HIV in northern Karnataka. The higher prevalence of HIV and HSV-2 and lower
prevalence of curable STIs in Belgaum suggests a later epidemic phase. Similarly, higher prevalence of curable STIs
and lower HIV and HSV-2 prevalence in Mysore suggests an early phase epidemic.

Introduction
HIV epidemics can be highly heterogeneous [1], and
such heterogeneity is observed globally [2]. Both the
African and Asian regions have shown vast heterogene-
ity in HIV prevalence between and within countries

[3,4]. India contributes to almost 60% of South Asia’s
HIV epidemic [4], with an estimated 2.4 million people
living with HIV in India [5]. Within India, HIV is con-
centrated in four southern states, where heterosexual
transmission is primarily responsible for transmission
[4,5], as well as in some northeastern states [4,5], where
the epidemic is driven largely by injection drug use [4].
In the southern states, HIV prevalence varies between
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and within districts, between sub-districts, and even
between villages [6]. Karnataka is one such state, where



tests were considered HIV positive. Respondents who
did not give a blood sample, but did provide urine, were
tested for HIV-1 antibodies in urine using an ELISA test
(Calypte Biomedical Corporat





Table 2 Age-specific HIV prevalence by district and place of residence

Age 15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total

Belgaum
p<0.0001





Karnataka compared to southern Karnataka may be
further substantiated by the results of this study. There
is however no confirmed reports on the date of HIV
introduction into these districts and mathematical mod-
elling analyses suggests that HIV was introduced in
Mysore and Belgaum at around the same time in 1985
[14]. Nevertheless, there is some evidence supporting
this hypothesis. Indeed, the sex work structure in north-
ern Karnataka seems to favour more rapid spread of
HIV compared to southern Karnataka [15]. In addition,
mathematical modeling of the HIV epidemic in four
cities in Africa has shown that with generalized epi-
demics where control programmes are in place, the pre-
valence of curable STIs either remains constant or
reduces, and the prevalence of HSV-2 increase as the
epidemic progresses, while the prevalence of curable
STIs is higher during the early phase of the epidemic



than one sexual partner during their life time and hav-
ing ever used a condom were significantly associated
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