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Abstract

Background

[92)

Women who use drugs are extremely vulnerable to HIV and sextedlgmitted infection
(STIs), but studies on risk behaviours and HIV infection among fednateusers are limitgd
in Nepal.

Methods

In this cross-sectional study conducted between September 2010 aynd20d1, HIV
prevalence and risk factors for HIV infection were investigatetng female drug use
recruited in drop-in centres, parks and streets in the KathmandeyVahe participant
completed face-to-face interviews for a structured questionrtdike pre-test counselling
specimen collection for HIV test and they were provided with thesults at post-test
counselling.

-
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[92)




Results

A total of 269 female drug users were recruited, of whom 28% Tii)=were found HI\
positive; the majority (78%, n = 211) being injecting drug usecs aged below 25 years
(57%, n = 155). Nearly half (n = 137) of the total participants $tered needles or syringes
in the past month, and 131 and 102 participants were involved in comnuercedual sex
respectively with only half or less of them having had used condoths last 12 months. In
multivariate analysis the variables associated with HIV tidaancluded: (a) older age; (p)
history of school attendance; (c) frequency of sharing of imjedtistruments; and (d) unsafe
sex with commercial or casual partners.

Conclusions

HIV was highly prevalent among female drug users in théidahdu Valley, with its risk
being strongly associated not only with unsafe injection practicalbotwith unsafe sexupl
behaviours. Awareness raising programmes and preventive measuressswdndon
distribution, needle or syringe exchange or methadone maintenhempyt should be
urgently introduced in this neglected subpopulation.
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Background

The World Drug Report 2013 estimated that in 2011 between 167 to 31&nmpdople aged
15-64 (3.6% - 6.9% of the world’s population in that age group) had usedcarsubstance
at least once in the previous year [1]. In the same report, tlhedations Office on Drugs
and Crime (UNODC) estimated that about 14 million people injeaysdglobally and of
them 1.6 million (11.4%) are living with HIV. Countries with higher valence of HIV
infection among people who inject drugs are located in Western andalCientope, Sub-
Saharan Africa, and South and South-East Asia including Nepal [[@cémt years, there has
been a rapid increase in female injecting drug users, edpeanidsia and Eastern Europe
[3,4]. In Central Asia and the countries like China, India and Russig, use and sharing
injection equipment is increasing rapidly among females, and iy meggions more females
are seeking harm reduction services and drug treatment [5,6].

In Nepal, the first case of HIV/AIDS was reported in 1988.0A2011, national estimates
indicated that approximately 50,200 adults and children were infectbdHIV, with an
estimated overall HIV prevalence of 0.30% in the adult population of 49 years. Out of
the total infections, around one third is estimated to have occamemhg females [7].
Although estimated HIV prevalence among Nepal’'s adult populatioairly fow, the HIV
epidemic in Nepal is extremely heterogeneous with respettetonbst at risk populations
and geographic distribution [8,9]. The epidemic is concentrated in key subpopulations such a
commercial sex workers, injecting drug users (IDUs), men whe lsax with men, and
migrants. IDUs are the subpopulation most heavily affected bypiteraic [10,11]. The
drug user population is concentrated in the Kathmandu Valley and iodéwgohs along the
East—west Highway, where 30% of all the people living with ¢ IDUs. According to a



government report, 42,954 (92.8%) male and 3,356 (7.2%) female drug usersvimngrin
the Kathmandu Valley alone in 2007 where 34.8% of IDUs were estimatde HIV
positive [12,13].

Compared to male drug users, information has been limited fotdainag users regarding
HIV prevalence and their risk behaviours. Though smaller in numberittlagan of female
drug users could be more serious than that of male drug usersvéalsreasons. Firstly,
female drug users are known to trade sex for money or dhugidy has shown that over
half of the female IDUs in China have been involved in sex work [14]. Secondly efeinua
users who exchange sex for drugs or cash may not identify themsal risk of HIV
infection because they do not consider themselves as sex wdrkger$hirdly, condom use
can be infrequent among them because drug dependency and finartdiingranay impair
their judgment and power to negotiate for condom use with theirpaexers [16-19].
Fourthly, female drug users depend in many cases on male pdoindrags and injections,
leading them to an elevated risk of equipment sharing practice [26j&lh]y, female drug
users are socially stigmatized more than male drug useksgrtaem hidden and thus it is
difficult for them to access preventive services [21-23]. For themssons, female drug users
could expose themselves to exceptional risk of HIV infection andaleytical role in the
local HIV epidemic by bridging infection to the broader population throtingr drug
injection network as well as sexual network [18,24,25]. These situahomgver, largely
remain unknown in Nepal.

With these backgrounds, this study aims to investigate prevalend¥ diffelction and social
and behavioural correlates of HIV infection among female drug usdfathmandu Valley,
Nepal, with a hope that it may help to improve intervention prograriorefemale drug
users in Nepal.

Methods

Setting and sampling procedures

This cross-sectional study was conducted between September 2010 arg)Magmong

female drug users of Kathmandu Valley, in which the capitalisitsituated. Female drug
users were recruited in drop-in centres (DICs) that were ngrfor various drug-related
harm reduction programmes for female drug users as weill parks and on the street.
Recruitment was carried out directly by ex-drug users andettaoutreach workers and
indirectly through personal networks. The outreach workers firppathout the groups and
areas where they expect to encounter the target population, antheéheset out to actively
recruit potential candidates there. The time of field observatiansd to cover morning,
afternoon, evening, and late night hours. They often made use ohgsitial networks

within a population. As selection proceeds, suitable new candidatés appropriate

characteristics or behaviour were sought within the social netvadrksspondents already
included in the study (snowball sampling) [26]. The inclusion criterahe study was that
they were current drug users of at least 16 years old dlwgvwio give informed consent for
both questionnaire survey and HIV testing. Eligible respondentsveec@n explanation
about the survey, its purpose and types of the questions to be asked.



Interview

Trained outreach workers and peer educators of the HIV/AIDS pnogeawho had already
established trust with female drug users through their datilyitees interviewed participants
face to face using structured questionnaires. A small incenta® pvovided to each
participant for travel and refreshment. The name of the panisipa their addresses were
not recorded anywhere. Instead, they were provided with a unique ichdidr (ID) number
written on a plastic-coated card that was used for both questiommairellV testing. Same
ID was used for pre- and post-counselling and for the provision of test results.

Instrument

The structured questionnaire was developed from a questionnaire rendeun and
produced by Family Health International for IDUs [27]. With mm@ifions made following
the findings of the preliminary qualitative study (conducted amonfghle drug users in
May 2010), the final questionnaire included 90 questions. The topics iquéstionnaire
included the main socio-demographic characteristics, drug use psactrequency and
duration of injection drug use, sexual activities and a history ofiatkgx transmitted
infections (STIs), and knowledge and perception of HIV/AIDS. Questamn&nowledge
included: (1) Can people protect themselves from HIV by using condd®)sCan a person
get HIV from mosquito bites?; (3) Can people protect themseloes HIV by having one
uninfected faithful sex partner?; (4) Can people protect themsebrasHIV by abstaining
from sexual intercourse?; (5) Can a person get HIV byrsharimeal with someone who is
infected?; (6) Can a person get HIV through injections with dled¢kat was already used by
someone else?; (7) Can people who inject drugs protect themselved iV by switching to
non-injecting drugs?; (8) Can a pregnant woman infected withtrivsmit the virus to her
unborn child?; and (9) Can a woman with HIV transmit the virus tonlerborn child
through breastfeeding? All of these questions were given irkextLscale with options of
“yes”, “no” and “do not know”.

HIV testing

After completing the interview, blood samples were collected fanh study participant by
finger prick blood sampler complying with the National HIV Testirgtocol. Considering
the availability of limited human and financial resources, the Minief Health and
Population of Nepal has recommended the use of two or more rapitdassts on different
test principles (antigens) as a minimum standard HIV tegirithm to be followed at all
levels of the health care delivery system [28]. Two rapid testxetermine HIV 1/2 and
Uni-Gold HIV 1/2 were used for the purpose. The initial screenisigwas performed using
Determine HIV 1/2 and then retested using the Uni-Gold HIV 1/2 wherfitst test result
was positive for confirmation. A third test SD Bioline HIV 1/2 waarformed for final
confirmation when there was discrepancy in the first two téfstee third test showed a
reactive result, the tested sample was reported as “HIV y&sénd if the third test showed
a non-reactive result, it was reported as “HIV negative”. Seitgitand specificity of
combined testing algorism of Determine and SD Bioline are regpaxd be both 100%
[29,30]. The HIV test results were kept confidential. Pre-teanselling was provided as a
part of informed consent and the participants were informed of ttiegtessult only at post-
test counselling.



Ethical issues

This research protocol was approved by the Nepal Health Rbsé€xuncil and the
Committee for Research on Human Subjects at Kyoto Universilgpan. Separate written
informed consents were obtained for the interview and HIV testingy@pérsonal identifier
was recorded on the questionnaires. All the participants were dduvissdertake free HIV
testing for final clinical diagnosis.

Statistical analysis

Statistical analyses were carried out using SPSS software for Wirfdessgon 19, IBM Inc.,
Chicago). Bivariate analyses were conducted to estimatestioeiation of demographic or
behavioural variables with HIV infection, calculating crude oddsoré@®R) with 95%
confidence interval (Cl). Multiple multivariate models were rua) (0 compare the
predictive powers of behavioural variables of different time fgmend (b) to show
independent correlates to HIV infection. The significant variabla® bivariate analyses,
epidemiologically important variables and synthetic variableatedeby combining related
variables were included in the models. Independent variables wesessad for
multicollinearity, variance inflation factor and tolerance stats were within acceptable
limits for all variables [31]. From multivariate models adjustdds ratio (AOR) and 95% CI
were calculated. Ap-value less than 0.05 (2-sided) was considered to be statistically
significant. Answers to the HIV knowledge questions were transfdrimto scores by giving
1 for correct answer and O for otherwise.

Results

A total of 269 participants were included in the analysis, of whom 28:68é HIV positive.
The major socio-demographic characteristics of the participants are shoaflénlT



Table 1 Socio-demographic characteristics of female drug users with or withouV
infection recruited in the Kathmandu Valley, Nepal

Positive HIV test Total Crude OR p value
(n=77) (n = 269) (95%Cl)
n (%)
Place of recruitment
Street/Park 40 (28.6) 140 1.00
Drop in centre 37 (28.7) 129 1.01 (0.59-1.71) 0.984
Age (years)
16 - 19 7 (25.9) 27 1.00
20-24 25 (19.5) 128 0.69 (0.26-1.82)  0.457
25-29 28 (35.0) 80 1.54 (0.58-4.08) 0.387
30-38 17 (50.0) 34 2.86 (0.96-8.52) 0.060
Mean (SD) (Median) 26.3 (6.0) (25.0) 24.4 (4.8) (23.@.12 (1.06-1.18) <0.001
Marriage and live-in partnerships
Not married, not living with sexual partner 6 (9.4) 64 1.00
Not married, living with sexual partner 25 (32.5) 77 4.65 (1.77-12.22) 0.002
Currently married, not living with spouse or 12 (36.4) 33 5.52 (1.84-16.59) 0.002
any other sexual partner
Currently married, living with spouse or other 34 (35.8) 95 5.39 (2.11-13.79) <0.001
sexual partner
Level of education
Never went to school 2(4.1) 49 1.00
Primary (1-5 years) 15 (48.4) 31 22.03 (4.54-107.64)001
Secondary (6—10 years) 26 (27.4) 95 8.86 (2.01-39.10) 0.004
Higher (11 years and higher) 34 (36.2) 94 13.32 (3.04-58.28D01
Job situation
Have a job 32 (25.6) 125 1.00
Jobless 45 (31.3) 144 1.32 (0.77-2.25)  0.307

SD, standard deviation.
OR, odds ratio.
ClI, confidence interval.

More than half (52.0%) of the study participants were recruitelderstreets. No association
was detected between sites of recruitment and HIV status pathieipants§ = 0.98). More
than half of the participants (57.6%) were under 25 years old; themade being 23 years.
HIV infection was found to be associated with older age groupgréwalence being 50.0%
in the 30 years and above. The majority (76.2%) of the participests married and/or
cohabitating with their sexual partners, which is highly assatmaith HIV infection @ =
0.002 orp < 0.001). More than 80% of the participants had ever been to schooheaHtM
prevalence (34.1%) is much higher in this group than those without scha@ten (4.1%)
(p = 0.001). Although 53.3% of the participants were unemployed, the jodtisit of the
participants was unrelated to the HIV stafus 0.307).

Table 2 shows the prevalence of risky behaviours in this population andegbks of
bivariate analyses between HIV status and HIV/STI knowledgare or behavioural
variables. Risky behaviours are highly prevalent in this populationctimje practice in
lifetime was reported from 78.4% (211/269); of them 24.2% (51/211) shaeelteseand/or
syringes most times or always, and 86.7% (183/211) had shared a coakieeroutensils



sometimes or more with other people in the past one month. Sexegiitar, non-regular
non-commercial partners (herein after “casual partners”) andneocml partners were
reported by 74.1% (166/224), 45.5% (102/224) and 58.5% (131/224) of sexually active
participants respectively. Among them 79.5% (132/166), 75.5% (77/102) and 87.8%
(115/131) reported that they are not always using condoms, respectively.

Table 2Bivariate association of behavioural factors with HIV infection among female
drug users recruited in the Kathmandu Valley, Nepal

Positive HIV test  Total Crude OR p value
(n=177) (n = 269) (95%Cl)
n (%)

HIV Knowledge Scores

6-9 66 (27.8) 237 1.00

0-5 11 (34.4) 32 1.36 (0.62-2.97)  0.445
Drug use behaviour
Ever injected illegal/non-medical drugs

No 8 (13.8) 58 1.00

Yes 69 (32.7) 211 3.04 (1.37-6.76)  0.006
Ever used a needle or syringe previously used by
someone else

No/Non-IDU 23 (17.4) 132 1.00

Yes 54 (39.4) 137 3.08 (1.75-5.43) <0.001
Frequency of injecting with a needle or syringe
previously used by someone else in the past one month

Non-IDU/Never 24 (17.5) 137 1.00

Occasionally/About half the time 36 (44.4) 81 3.77 (2.02-7.01) <0.001

Always/Most times 17 (33.3) 51 2.35(1.13-4.89) 0.022
Frequency of sharing cooker/vial/container,
cottonf/filter, or rinse water when injecting in the past
one month

Never/Non-IDU 19 (22.1) 86 1.00

Sometimes 17 (21.8) 78 0.98 (0.47-2.06) 0.963

Always/Often 41 (39.0) 105 2.26 (1.19-4.30) 0.013
Frequency of injecting drugs in the past one month

Non-IDU 8 (13.8) 58 1.00

6 times a week or LESS 9 (15.5) 58 1.15(0.41-3.22) 0.793

1 time a day or MORE 60 (39.2) 153 4.03(1.79-9.10) 0.001
Sexual behaviour
Ever had sexual intercourse

No 2(4.9 45 1.00

Yes 75 (33.5) 224 10.82 (2.55-45.89.001
Sexual intercourse in the last 12 months with any type
of partner

No/Never had sex 4 (5.9) 68 1.00

Yes 73 (36.3) 201 9.13 (3.19-26.08) <0.001
Sexual intercourse with regular partner in the last 12
months

No/Never had sex 15 (14.6) 103 1.00

Yes 62 (37.3) 166 3.50 (1.86-6.58) <0.001




Sexual intercourse with commercial partner in the last

12 months
No/Never had sex 19 (13.8) 138 1.00
Yes 58 (44.3) 131 4.98 (2.75-9.02) <0.001

Sexual intercourse with non-regular non-commercial
partner in the last 12 months

No/Never had sex 25 (15.0) 167 1.00

Yes 52 (51.0) 102 5.91 (3.32-10.51) <0.001
Frequency of condom use in the last 12 months with all
regular partners

Never had sex/No sex with regular partner in the 15 (14.6) 103 1.00

last 12 months

Always/Often 20 (32.3) 62 2.79 (1.30-6.00) 0.008
Sometimes/Never 42 (40.4) 104 3.97 (2.03-7.79) <0.001

Frequency of condom use in the last 12 months with all
commercial partners

Never had sex/No sex with commercial partner in 19 (13.8) 138 1.00

the last 12 months

Always/Often 36 (54.5) 66 7.52 (3.79-14.91) <0.001
Sometimes/Never 22 (33.8) 65 3.20 (1.58-6.49) 0.001

Frequency of condom use in the last 12 months with all
non-regular non-commercial partners

Never had sex/No sex with casual partner in the 25 (15.0) 167 1.00

last 12 months

Always/Often 20 (45.5) 44 4.73 (2.28-9.82) <0.001
Sometimes/Never 32 (55.2) 58 6.99 (3.58-13.66) <0.001

Non-IDU, non-injecting drug user.
OR, odds ratio.
Cl, confidence interval.

All these variables are significantly associated with iased risk of HIV infection except for
HIV knowledge. The prevalence of HIV is high among those who hadimeeted (OR =
3.04,p = 0.006) as well as among those who ever used needle or sypnegesisly used by
someone else (OR = 3.0B,< 0.001). Frequency of injection in the past one month is
associated with positive HIV status in a dose-dependent mannerarti@pgants injecting
once or more a day have the highest (39.2%) HIV prevalence (@R3;p = 0.001).
Frequency of sharing injection instruments or other accessengils such as a cooker in the
past one month is also associated with positive HIV status but netdiose-dependent
manner. Sexual experiences, both over a life time and in thd2asionths, are strongly
associated with HIV status with equivalent magnitudes (OR = 10.83.43dp < 0.001).
Similarly, sexual experience with any type of partner in thet @2 months is strongly
associated with the HIV status (OR = 3.50-5®%,0.001) with the highest association being
with casual partners. The majority of the participants used canhdwonsistently with any
type of sexual partner. The frequency of condom use with a rquauianer or casual partner
is associated with HIV status in a dose-dependent manner. Theepiay @ highest among
the participants who never or only sometimes used condoms with tigelareartners
(40.4%, OR = 3.97p < 0.001) or casual partner (55.2%, OR = 6.0% 0.001). The
frequency of condom use with commercial partners is alsofisggmily associated with the
HIV status but not in a dose-dependent manner.



Table 3 summarizes the results of multivariate analysesaabrs associated with HIV
infection. Multiple logistic regression analyses were caroetusing behavioural variables
with different time frames as well as synthetic variaklgh different risk specificities. This

analytic strategy was adopted because although some questrenasked in an “ever” time
frame for injection and sexual behaviours, the rest of the questiaesasked in different

time frames; “in the past one month” for drug use and “in the Jdashonths” for sexual

behaviours. It seemed therefore necessary to assess tbe oéffilie time frame on the
predictive power of the variables. It was also expected that #dicpve power of the

variables would be enhanced by creating synthetic variablepitesemt more directly the
risk of behaviours.



Table 3Multivariate association of behavioural factors with HIV infection among femaé drug users in the Kathmandu Valley, Nepal
All drug users Only IDUs
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6  Model 7
Adjusted odds ratio
(95% confidence interval)

Age 1.10* 1.10* 1.11* 1.11* 1.07* 1.07 1.08*
(1.04-1.17) (2.03-1.17) (1.04-1.18) (1.04-1.191.01-1.15) (1.00-1.15)(1.00-1.17)
Ever attended school (ref. No) 10.85* 9.03* 10.83* 10.52* 6.14* 6.21* 4.85
(2.46-47.79) (2.05-39.73) (2.44-48.182.38-46.56)(1.34-28.06)(1.31-29.49)0.96-24.55)
Currently married, or currently not married but living with sex partner 2.33 2.15 1.84 1.85 2.01 1.62 1.69
(ref. Not married, not living with sexual partner) (0.72-7.53)  (0.78-5.94)  (0.57-5.96) (0.57-6.019.72-5.66) (0.57-4.62)(0.52-5.47)
Ever injected illegal/non-medical drugs (ref. No) 2.48* 2.41* 2.65*
(1.05-5.84) (1.02-5.73) (1.08-6.49)
Ever used a needle or syringe previously used by someone else (ref. 2.50*
No/Non-IDU) (1.35-4.63)
Used needles or syringes previously used by someone else in the past 2.60*
one month (ref. Never/non-IDU) (1.40-4.81)
Used needles or syringes previously used by someone else, injecting 6 0.93 0.78
times a week or less in the past month (ref. Non-IDU/Never) (0.24-3.64) (0.19-3.26)
Used needles or syringes previously used by someone else, injecting 1 2.53* 2.19
time a day or more in the past month (ref. Non-IDU/Never) (1.28-4.99) (0.99-4.84)
Ever had sexual intercourse (ref. No) 2.52 2.72 2.57
(0.40-15.96) (0.43-17.20§0.41-16.26)
Had sexual intercourse in the last 12 months (ref. No/Never had sex) 3.77*
(1.19-11.97)
Had sexual intercourse with regular partner in the last 12 months (ref. 1.24
No/Never had sex) (0.57-2.70)
Had sexual intercourse with commercial partner in the last 12 months 2.20*
(ref. No/Never had sex) (1.09-4.48)

Had sexual intercourse with non-regular non-commercial partner in 2.49*




the last 12 months (ref. No/Never had sex)
Frequency of condom use in the last 12 months with all regular

partner(s)
Always/Often

Sometimes/Never

Frequency of condom use in the last 12 months with all commercial

partner(s)
Always/Often

Sometimes/Never

Frequency of condom use in the last 12 months with all non-regular
non-commercial partner(s)

Always/Often

Sometimes/Never

(1.25-4.95)

1.15 1.13
(0.45-2.93) (0.40-3.20)
1.33 1.19

(0.57-3.11) (0.47-3.04)

3.35* 3.41*
(1.47-7.61) (1.39-8.40)
1.45 1.66

(0.63-3.35) (0.67-4.08)

1.71 2.13
(0.72-4.07) (0.82-5.53)
3.11* 3.11*

(1.36-7.13) (1.28-7.56)

IDUs, injecting drug users.
8 ref. Never had sex/No sex with this type of sexual partner in the last 12 months.
*, p value <0.05.



Models 1 to 6 include all drug users but model 7 includes only injedting users. “Ever
injected illegal/non-medical drugs” and “Ever had sexual intesguwvere entered in model
1, while the latter was replaced with “Had sexual intercourdld last 12 months” in model
2 showing that association of sexual behaviour is more prominent “itaghd2 months”
than “ever”. In models 3 and 4, on the other hand, a variable “Ever uhjélggal/non-
medical drugs” was replaced with a variable “Ever used ne@udllsyringes previously used
by someone else” (model 3) or a synthetic variable “Used neexdssinges previously used
by someone else in the past one month” (model 4), while keeping tlableatEver had
sexual intercourse” the same as in model 1. From the comparisood#is 1 to 4, it was
shown that all injection variables had equivalent predictive power (AQE5) irrespective
of time frame or the presence/absence of sharing practice, andeth&al variables had
predictive powers that were equivalent to or more potent than théonje@riables among
the participants.

Model 5 is an extension of model 2 where the risks of sexual inteesowrth different types
of partners in the past 12 months with HIV infection were companduile significant
association was detected for sexual intercourses with conahand casual partners, it was
not significant with regular partners. Model 6 is the extensiomadel 4 using a synthetic
variable where “Used needles or syringes previously used by sorelene the past one
month” was combined with the frequency of injection in the past manthad shown that
frequent unsafe injection practice (sharing needles and syringesaoday or more) and
frequent unsafe sex (intercourses with ‘sometimes or never’ condom use) withpeaswexs
were significantly associated with HIV infection, while witommercial sexual partners
intercourses with ‘always or often’ rather than infrequent condomshewed significant
association. Such an association pattern was maintained whersignais confined to
female injecting drug users (model 7). Throughout these modedsarag) “Ever attended
school” but not “Marital status” were significantly associateith HIV infection. “Ever
attended school” was the most potent predictor of HIV infection, tilassociation nearly
halved when sexual behaviour variables were switched from the gesmesalto those
specific to sexual partners. Behavioural and injecting practidables were introduced in
the order of all possible combinations into models 5 through 7, yielding similaistresul

Discussion

Overall, HIV prevalence in this population was revealed to be 2833%; in those who
practised injecting drug use and 14% even among those who reparéegly experienced
injecting drug use. In Nepal, the Integrated Biological and Behav@wualeillance (IBBS)
surveys are conducted at regular intervals among male IDUslaldés round of IBBS
showed a significant decline in HIV prevalence among male IDUsathmandu Valley,
from 51.7% in 2005 to 6.3% in 2009 [10], which is much lower than the HIV preaigac
found among female IDUs. This study strongly suggests that éednayj users are now one
of the most vulnerable populations with regard to HIV infection in Nepal.

Consistent with previous studies, injection behaviour showed a strongatissowith HIV
infection in this population. This association could be causal becaisédhng of injection
instruments was associated strongly with HIV infection and dese-dependent manner. A
study in Montreal among active drug users found that increasegion frequency is highly
correlated with HIV transmission, as it may reduce the chaofcgerile injecting equipment
being used each time [32]. Also, where group injecting is common, woragiioe the last to



use the needles/syringes [33]; this may have strong implsatvith regard to the spread of
HIV.

Unprotected sexual behaviour was also of great risk in this stigkysinificantly increased
for sex with commercial or casual sex partners. The association of Hifiamf@nd sex with
commercial partners was not dose-dependent, where the peoplepshtedemore condom
use were more likely to be HIV positive. The reason for this &smt could be multiple. It
may be that participants who were involved in commercial sexaed their HIV infection
before the study might have provided socially desirable answers tmtewriew, or they
were really using condoms to either prevent HIV transmissiomdw tlients or as self-
protection from re-infection. A recent study by UNODC amongalenadrug users in Nepal
has reported nearly 90% of condom use in last sex act with comhsax partners [34]. In
addition, previous studies among drug users have found safer sex gsrastiongly
associated with HIV infection. A study in the United States fabat self-reporting of being
HIV-infected was the strongest factor associated with consisttndom use in the past 6
months [35]. Another study in Puerto Rico found that HIV-positive drugsusere nearly
five times more likely to use condoms during vaginal sex [36]. In asitHIV infection risk
of the sex with casual partners was dose-dependent on condom use tivehpeople who
have less condom use are more likely to be HIV positive. Studiethér countries have
observed the association between sex with casual partners anidfeidtfon among IDUs
[37]. These women may not have skills to negotiate for condom use, amdf gwe woman
is aware of her HIV status, in casual relationships shenoiifeel responsible for preventing
further transmission of HIV to this type of partner.

Injection or sexual behaviours at high risk of HIV infection wenared by around 70% or
more participants with HIV infection and even one third to halpaticipants without HIV
infection in this study. This strongly suggests that if left umodiet! the HIV epidemic could
expand in this population and that this population could continue to be a sdurly
infection through its networks of injection and/or behavioural practices.

It is increasingly being recognized that women who use daggenerally different from
men who use drugs, and thus have different needs [6,38-40]. Targetaard¥htion and
treatment programmes should be urgently developed and implementéusfpopulation.

Provision of clean needles and syringes or methadone maintenaraqeytidMT) will be

useful for the prevention of HIV transmission through injecting network. Sevadsthave

shown that drug users who used needle and syringe exchange progranese/dikely to

share needles and syringes [41,42]. Programs such as needle ayel sycimnge and MMT
can achieve high coverage of IDUs in some settings [42]. A studynsterdam showed the
benefits of the combined availability of needle exchange and MMM argued that
involvement with both services, compared to only one, was associtltea wer incidence
of HIV infections among IDUs [43]. Additionally, free STI diagnosisd treatment and
condom distribution will be suitable for the prevention of HIV infecttbnough sexual
network [44]. Despite mixed evidence from three large communitydbagedomized

controlled trials in sub-Saharan Africa, syndromic and mass tegatoh STIs may contribute
to HIV infection prevention [44]. Finally, problems of drug use and cernoial/casual sex
are frequently intertwined in female drug users as they often engagemercial/casual sex
to get drugs or money [45,46]. An overlap of sex and drug networks abaigydnhances
their vulnerability to HIV infection and promotes HIV transmissianoag their sexual
partners. MMT, the most widely available treatment for opéatdiction, is of particular
importance since it can prevent infection through both injecting drug arse



commercial/casual sex for drugs at the same time. MMTshawn to reduce both injection
drug use and the risk of infection with HIV [47,48]. Since the siz&isfdubpopulation has
been unknown, these measures should be accompanied with studies tte débtnsize of
this population.

In this study, most of the behavioural questions were taken frorstahelard questions of
Family Health International [27]. In this set of questions drug nsesaxual behaviours are
asked, though in part covering the participant’s lifetime, but maostilfferent time frames;

one month and one year for drug use and sexual behaviours, respeciivety.s&h a

difference in time frames could influence the predictive pow¢heivariables, we compared
their predictive powers and found that predictive powers were langégpendent of time

frame for both types of behaviours, suggesting that once initiatedsaime behavioural
pattern will be maintained over a long period of time in this population.

Older age and having education remained as strong predictbi&/ ahfection even in the
presence of all behavioural variables that could affect HIV figiec Since HIV infection
other than through injecting drug use and sexual intercourse is yniikéhis population,
this may suggest the uncertainty of behavioural variablesabtith behavioural variables we
used could reflect the risk for HIV infection only partially. Titwecertainty of information
could come from self-reported nature of the information which couldffeeted by recall
bias, the psychotic effect of drugs or by socially desirable enssw the sensitive and/or
illegal behaviours.

One of the limitations of this study is the sampling proceflecause it was not random; the
participants may not be a true representative to the femaleudagpopulation in the study
region. Participants were recruited through a snowballing pro€essigh efforts were made
to recruit the initial respondents in many locations and opporturdtiesdure variability, our
sampling procedure could still introduce the bias into the participardsway that people
who have larger social connections and have similar characfistinitial respondents are
overrepresented. To get an unbiased prevalence of HIV infections&gdehaviours, more
sophisticated sampling methods, such as respondent driven sampling [48E8l] be
considered. Finally, cross-sectional design of this study lithes causal inference in
association detected in this study.

Conclusions

HIV was highly prevalent among female drug users in Kathmandaywavith its risk being
strongly associated not only with unsafe injection practice but with unsafe sexual
behaviours. Awareness raising programmes and preventive measuressswgdndom
distribution, needle or syringe exchange or methadone maintenae@pyt should be
urgently introduced in this neglected subpopulation.
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