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Brief Report

Spread of HIV Infection in Married
Monogamous Women in India

Raman R. Gangakhedkar, MBBS, MPH; Margaret E. Bentley, PhD; Anand D. Divekar, MBBS, DMV:
Deepak Gadkari, PhD; Sanjay M. Mehendale, MD, MPH; Mary E. Shepherd, MS:

Robert C. Bollinger, MD, MPH; Thomas C. Quinn, MD, MSc

Context.—A high prevalence of human immunodeficiency virus (HJV] infection
in female sex workers (FSWs) and men who attend sexually transmitted disease
(STD) clinics poses a risk for spread of infection to other populations.

Objective.—To examine spread of HIV to a low-risk population by comparing
prevalence of, and risk factors for, HIV and STDs in FSWSs and non-FSWs.

Methods.—Women attending STD clinics in Pune, India, were assessed for
STDs and HIV from May 13, 1993, to July 11,1996. Demographic and behavioral
information was collected, and clinical and laboratory assessment was performed.

Main Outcome Measure.—Prevalence and risk determinants of HIV infection.

Results.—Of 916 women enrolled, 525 were FSWSs and 391 were non-FSWs.
Prevalence of HIV in FSWs and non-FSWs was 49.9% and 13.6%, respectively
{P<.001). In multivariate analysis, inconsistent condom use and genital ulcer dis-
ease or genital warts were associated with prevalent HIV in FSWs. History of sexual
contact with a partner with an STD was associated with HIV in non-FSWs,

Conclusions.—Infection with HIV is increasing in non-FSWs, previously thought
to be at low risk in India. Since history of sexual contact with their only sex partner
was the only risk factor significantly associated with HIV infection, itis likely that these
women are being infected by their spouses. This underscores the need for strength-

ening partner-notification strategies and counseling facilities in India.

MORE THAN 4 million people are es-
timated to be infected with human im-
munodeficiency virus (HIV) in Asia.!
With nearly 1 billion people, India will
have more infected people than any
single country,'? currently estimated
to be 2.5 million to 3.5 million. Preva-

lence of HIV has risen in female sex

workers (FSWs) from less than 10% in
1990 to between 40% and 50% in 1996
in Mumbai (formerly Bombay), Pune,
Madras, Vellore, and other cities** and
has risen in men attending sexually
transmitted disease (STD) clinies to
20% to 30% in these cities.*®

To assess spread of HIV infection from
higher risk groups such as FSWs and cli-
ents, we studied prevalence of and risk
determinants for HIV infection in women
who did not report sex work activity who
attended 2 STD clinics in Pune, India, a
city of 2 million near Mumbai.
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Methods

Between May 13, 1993, and July 11,
1996, 11605 men and women attending
2 STD clinies in Pune were offered sero-
logic screening for HIV-1 and HIV-2in-
fection, of whom 6746 (58%) accepted.
Patients with seronegative test results
were invited to participate in a prospee-
tive study of HIV acquisition (seroprev-
alence and seroincidence of HIV-1inthis
population have been reported).’® The
project was approved by the Johns
Hopkins Medical School and the Na-
tional AIDS [acquired immunodeficien-
cy syndrome] Research Institute review
boards. Assurance of compliance with
US Health and Human Services Regu-
lations for Protection of Human Re-
search Subjects was approved by the
National Institutes of Health, Office for
Protection From Research Risks. Fol-
lowing informed consent, ysing a struc-
tured questionnaire, data on demo-
graphics, STDs, medical and reproduc-
tive history, sexual behavior, HIV/
AIDS knowledge, and HIV prevention
practices were collected. Several meth-
ods were used to avoid rescreening.
Names were checked against confiden-
tially maintained registers, along with

identifying physical marks. Patients re-
ceived a card with a patient identification
number. If history of an STD was identi-
fied, location and date of previous treat-
ment was ascertained. If treatment was
sought at 1 of the 2 clinics, patients were
asked about previous interviews.

See also p 2085.

At initial and follow-up screenings,

subjects were tested for STDs. Clinical
diagnosis of genital ulcer disease, cervi-
citis, or vaginitis was based on detailed
physical examination made by the physi-
cian, without knowledge of HIV serosta-
tus.® Chlamydia antigen enzyme immu-
noassay, Neisseria gonorrhoeae culture,
and wet preparations were also done.
Blood was screened for syphilis using a
rapid plasma reagent test and confirmed
by fluorescent treponemal antibody ab-
sorption test. Patients were treated with
standard therapy for STDs, using guide-
lines from the Centers for Disease Con-
troland Preventionand the World Health
Organization.
After patients had received counsel-
ing, their serum samples were screened
using commercially available enzyme-
linked immunosorbent assay (ELISA) kits
for detection of HIV-1 and HIV-2 anti-
bodies (Recombigen HIV-1/HIV-2 Rapid
Test, Cambridge Biotech, Galway, Ire-
land), and positive test results were con-
firmed with the Recombigen HIV-1/
HIV-2 Rapid Test Device. Test results
that were positive by ELISA and the rapid
test were confirmed by either HIV-1 or
HIV-2 Western blot.

A cross-sectional analysis of the data
collected at the initial screening was
done to compare characteristics of
FSWsand non-FSWs. Female sex work-
ers were defined as those who reported
ever receiving money in exchange for
sex, or identified their occupation as sex
workers or former sex workers. Differ-
ences in demographic; behavioral, and
clinical characteristics were tested us-
ing x* and Fisher exact tests. Yates cor-
rection for continuity was used for the
2x2tables. Factors associated with HIV
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_Seroprevalence at baseline were ana-

lyzed separately by groups. Univariate
" associations were tested with continu-
ity-corrected x* and Fisher exact tests.
A multiple logistic regression model was
used for each group with-HIV status as
a dependent variable?® ‘Covariates. in-
cluded were variables significant at the
.10 level in univariate analysis and fac-
tors related to HIV seroprevalence in
prior studies. Fit of the logistic regres-
sion model was assessed with Hosmer-
. Lemeshow statistics. SAS6.11 software
was used (SAS Institute Ine, Cary, NC).

Resuits

During the study period, 916 women
attending the STD clinics were screened
for HIV, of which 525 and 391 were
FSWs and non-FSWs, respectively. De-
mographic and behavioral profiles of the
women differed (Table 1). Non-FSWs
were younger, more often married, and
more often living with family compared
with FSWs (P<.001) (Table 1).

Of non-FSWs, 360 (92.1%) reported 1
lifetime sex partnerand 6(1.5%) reported
sex with more than 1 partner in the last 3
months. In contrast, 406 (77.3%) of FSWs
reported more than 1000 lifetime sex
partners and 492 (93.7%) had 2 or more in
thepast 3 months. Nearly two thirds (260)
of non-FSWs did not use contraception
com with 223 (42.7%) of FSWs; 322
(91.6%) of non-FSWs never used con-
domsin the past 3 months compared with
85 (16.8%) of the FSWs (Table 1).

Previous history of STDs was more
common in FSWs than non-FSWs (60%
vs 35.6%) (Table 2). However, diagnosis
of STDs characterized as genital ulcer,
cervicitis, or vaginitis was more com-
mon in non-FSWs than FSWs (656% vs
42.7%, P<.001). Vaginitis and genital ul-
cer diseases were statistically signifi-
cantly more frequent in non-FSWs than
FSWs (Table 2). Only pelvic inflamma-
tory disease was more common in FSWs
(14.3%) than non-FSWs (5.1%).

Prevalence of HIV infection was 49.9%
in FSWs compared with 13.6% in non-
FSWs (Table 2). On univariate analysis,
risk factors associated with HIV infection
in FSWs included not being married
(P=.05), inconsistent condom use ( P=.02),
more than 1000 lifetime sexual partners
(P=.01), and current diagnosis of genital
ulcer disease ( P=.03), tinea cruris (P=.01),
orgenital warts(P=.02). The only variable
statistically significantly associated with
HIV infection in non-FSWs was clinic at-
tendance due tosexual contact witha part-
ner with an STD (P=.02), even though
they may have been asymptomatic.

In multivariate analysis, inconsistent
condom use (odds ratio[OR], 1.69), genital
ulcer disease (OR, 1.89), genital mollus-
cum contagiosum (OR,528), tinea cruris
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Table 1.

and Behavioral Characteristics of Female Sex Workers (FSWs) and Other Wom
{non-FSWs) Attending Sexually Transmitted Disease Clinics in Pune, India*

No. (%) No. (%) of P
Characteristics of FSWs Non-FSWs Vah
Overall 525 (100) 391 (100)
Age, yr
<20~ ¥(6.7) 93 (23.8)
20-29 294 (56.0) 207 (52.9) 0
=30" 196 (37.3) o1123.3) <.
Formal education
None 411 (78.3) 151 (38.6)
<High school 90 (17.1) 164 (41.9) ..
=High school 24(4.6) 76 (19.4) <o
Marital status
Never married 208 (39.6) 6(1.5)
Married 162 (30.9) 365 (93.4) ..
Widowed or divorced 155 (29.5) 20(5.1) <0
Living with family 70 (13.3) 371 (94.9) <.
Currently employed 518 (98.7) 150 (36.4) <0
Lifetime no. of sex partners
1 4 (0.8) 360 (92.1)
29 9(1.7) 29 (7.4)
10-99 18 (3.4) 2{0.5)
100-999 88 (16.8) 0(0.0) .
=1000 - 406 (77.3) 0 (0.0) <
Sex partners in past 3 mo
0 17(3.2) 38(9.7)
1 16 (3.1) 347 (88.8) ..
=2 492 (93.7) 6(1.5) <0
Ever heard of HIV and/or AIDS 208 (39.7) 105 (26.9) =0
C Yy preg 25 (5.0) 61(16.2) <.
Currently using contraception 299 (57.3) 131 (33.5) <.0f
Condom use in past 3 mo
Never 85(16.8) 322 (91.5)
Sometimes 304 (60.0) 25(7.1) ..
Always 118 (23.3) 5(1.4) <0
© ly smoke cigarettes 118 (22.5) 49 (12.6) <.
Tattooed 432 (82.3) 271 (69.3) <0

]
*Ellipses indicate not applicable; HIV, human immunodeficiency virus; and AIDS, acquired immunodetcien

syndrome.

(OR,3.59), and genital wamts (OR,7.29)
were associated with HIV infection in
FSWs.. Interactipns between pairs of
STDs were nonstgnificant. There was a
statistically significant interaction be-
tween ageand lifetime numberof sex part-
ners in FSWs. Younger ¥SWs with 1000
ormore partners were statistically signifi-

cantly more hkelytobeHImeecbedthan
those with fewer partners. However, in
other FSWs this relationship was not
seen. In non-FSWs, only history of con-
tact with a partner with an STD was pre-
dictive of HIV (OR, 2.64) (Table 3).

Comment

We compared 2distinct groups of wom-
en attending STD clinics in Pune, India.
The 13.6% HIV prevalence in women not
engaged in sex work was disturbingly
high given'the relatively low-risk behav-
ioral profile. Two findings from our study
may address this issue. Non-FSWshad a
higher rate of STDs than FSWs, a para-
doxical result reflected inthe second find-
ing that some women were referred to
the STD clinics by spouses recently diag-
nosed with an STD. In univariate and

multivariate analyses, the variable sij
nificantly associated with HIV infectic
innon-FSWs was sexual contact with he
only partner, who had been diagnosed ¢
having an STD. Many of these wome
may erroneously believe themselves 1
be at low risk because of a presumabl
“monogamous” relationship.

‘Epidemiologic studies suggest th:
genital ulcer disease is associated with
4-fold or greater risk of HIV infectio
and that nonulcerative STDs may carr
a 2- to 3-fold greater risk of HIV infe:
tion.™ Thus, clinical diagnosis of genit:
ulecer disease or cervicitis or urethritis
important for identifying a biologic:
risk for HIV infection.

Indian culture discourages communic:
tion between men and women regardin
sexual behavior.*"' Cultural normsi pre
mote monogamy and fidelity after juc
riage for both sexes, but particular’hou
women who are also expected to \ducti
virgins until marriage. While ddgrtal
lacking, married women likely has
ability todiscuss or negotiate redv
sexual partnersoruse of condoms! 2 2
tern seen in much of the dev
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8 Barfirequency of Sexually Trfisthitten s).in Female Sex TaﬂaB—MvmmMafysestlskahrHIVm?amﬂe&:m-
kérs (FSWs) arfd Other Women (Non-FSWs) Amnding STD. Clinics in ~ {FEWs) dnd Othiei Women; [Non-FSWs)- am Sexually Transmitted
2, India* ‘Digease (STD) Clinics in Pune, ndia®
No. (%) No. (%) of P Charactaristics FSWs Noi-PSWs -
Diagnosis of FSWs Non-FSWs Value Age, y ;
B& cenvicltis or vaginitis <20 1.00 (Refereny) 1.00 (Refererit)
Yone: 301(57.3) 137350 20-29 2561 (0.58-11.8) 0.96 (0.45-2.06)
21 Infection Z2M(27) ALY ) _3908118.1) 061 (0.23-1.60)
srotis 64 (12.2) 56 (14.3) 40 r———
snohea §3(10.1) 52 (13.3) 16 None 1.00 (Referent)
aginitis 101 (19.2) 100 (25.6) .03, <High school 0.67 (0.33-1.33)
enital ulcer d 102 (19.4) 159 (40.7) <.001 =High school 0.51(0.18-1.41)
hancroid 60 (11.4) 80 (20.5) <.001 Marial status S
fptitis 23(5.5) 58 (15.1) <.001 Never married 1.00 (Referent)
@ 9(1.7) 26 (6.7) <.001 Married 0.76 (0.48-1.20)
$ac inflammatory d 75(14.3) 20(5.1) <.001 Wid or di d 1.15 (0.73-1.83)
~gnital molluscum contagiosum 1(2.1) 7(1.8) 93 =1000 Lifetime sex
! ingenital molluscum contagiosum 11 (2.1) 3(0.8) 18 partners, age, y
. ‘ea cruris 33 (6.3) 15 (3.8) 14 <20 11.87 (2.11-66.7)t
ital warls 11 (2.1) 16 (4.1) 12 20-29 2.01 (1.09-3.71)
ory of any STD 312 (60.0) 139 (35.6) <.001 =30 1.16 (0.56-2.42) 5 ...
_ ary of GUD 248 (47.8) 116 (29.7) <.001 =2 Lifetime sex pariners . 1.63 (0.58-4.61)
wy of discharge 184 (35.4)  73(18.7) <.001 Ever heard of HIV and/or AIDS 0.43 (0.18-1.04)
™y of genital warts 11 (2.1) 5(1.3) 48 Condom use in past 3 mo
- ' finer with STD 13 (25) 24(11.3) <001 Never 1.00 (Referent) 1.00 (Referant)
WV status at screening Sometimes 1.69 (1.03-2.79) 1.81 (0.56-5.82)
Negative 263 (50.1) 338 (86.5) ‘e Always 1.18 (0.65-2.14) 3.86 (0.36-41.8)
Positive 262 (49.9) 53 (13.6) <.001 Genital ulcer di 1.89 (1.16-3.06)¢ 0.81 (0.42-1.55)
HIV type {among positives) : Cervicitis 1.23 (0.70-2.18) 1.20 (0.51-2.79)
HIV-1 positive only 232 (88.6) 52 (s8.1) Vaginitis 0.72 (0.44-1.18) 0.60 (0.28-1.29)
HIV-2 positive only 6(2.3) 1(1.9) Genital 5.28 (1.56-17.9)§ 2.71 (0.61-12.1)
HIV-1 and HIV-2 positive 24(9.2) 0(0.0) 04 Tinea cruris 3.59 (1.57-8.20)§
oy Qenital vicer ot applicable: and HIV, human _PaSL0f present genital warts 7.29 (2.03-26.2)§ ...
immunodeficiency virus. Contact to partner with STD . 2.64 (1.18-5.93)
world.” Women in India who do not re- mm mm%%mmmdm fasusm.
port engaging in sex work (non-FSWs, P<.001 for FSWs; x*=20.3 (13 o), P=.09 for non-FSWs. Hosmer and Lemeshow

over half the sample) may be representa-
tive of a larger general population of mar-
ved, lower-income, peri-urban women
whose husbands have multiple partners.
Data from Zaire and Thailand have
thown that intensive STD diagnosis and
reatment coupled with a condom distri-
uition program successfully decreased
iTD incidence and prevalence, includ-
1g HIV in selected populations.’" The
elatively young age of the non-FSWs
(inedian, 22 years) suggests that an in-
tensive STD and HIV education pro-
gram must target females prior to mar-
riage and onset of sexual activity. Better
condom distribution programs and edu-
cational efforts Lo increase condom ac-
ceptance are needed. Development and
use of effective vaginal microbicides may
empower women in situations where
men refuse to use condoms.'!*
Steps to strengthen dissemination of
information about STDs and HIV are
rnodnrranted in India. Otherwise, an in-
:?Jng proportion of women and infants
-mge, WIII become infected with HIV.
I ec!ms qurlg for this study was received from the Na-
2. Mdhstitutes of Health (NITH) grant AI-33879,
)ozi‘::"!s- Thé2; NIH-Fogarty International Center;
S %gﬁmmn of International Training Grants in
Uthlugy Related to AIDS grant D4R-TWO000;

Tealth International (FHI); and National
of Allergy and Infeetious Diseases (NTATD).
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wmm for FSWs, y?=4.7 (B df), P=.79; for non-FSWs, )(’-&Q{SII].R-JE
S immunodefici and AIDS, acquired

indicate not applicable; HIV, human
iciency syndrome.

The views.expressed in this article do not neces-
sarily reflect those of FHI or NIAID.
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