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Abstract
Objective—Disparities in HIV infection, with females having higher rates of HIV infection than
males, have been noted among persons who inject drugs (PWID) in many countries. We examined
male/female HIV disparities among PWID in Central Asia and compared these disparities with
patterns worldwide.

Methods—A systematic review and meta-analyses were conducted for studies reporting HIV
prevalence by gender among PWID. To be included in the analyses, reports had to contain 1)
samples of PWID from Central Asian, 2) HIV data based on laboratory testing, 3) HIV prevalence
reported for males and females, and 4) samples that were not recruited on the basis of HIV status.

Results—Data were abstracted from 11 studies in 5 countries in Central Asia: China,
Kazakhstan, Russia, Tajikistan, and Uzbekistan; the total sample size was 12,225. The mean
weighted OR for HIV prevalence among females to males was 0.913 (95% CI 0.07, 1.26), with
high heterogeneity among studies (I2 = 70.0%) and a possible publication bias among studies with
small sample sizes (Eggers test = -1.81, 95% CI -5.18, 0.54).

Conclusions—The non-significant higher HIV prevalence among male PWID in Central Asia
contrasts with the worldwide findings which show slightly higher HIV prevalence among female
PWID. This may reflect the relative recency of the HIV epidemics in Central Asia. The findings
also suggest that there may be factors that protect female PWID from HIV in some settings.
Further examination of transmission dynamics in Central Asia is necessary to better understand
the HIV epidemic among PWID.
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1. INTRODUCTION
Persons who inject drugs (PWID) are at high risk for infection with human
immunodeficiency virus (HIV); however, not all persons who inject drugs are at equal risk
for becoming infected with the virus. There are multiple reasons why females who inject
drugs may be at higher risk for becoming infected with HIV than males who inject drugs.
Females may have greater difficulties in obtaining sterile injection equipment (Parker and
Aggleton, 2003). Females may experience greater discrimination when they seek treatment
for substance use disorders (Khalid, 2007; UNODC, 2012). Female PWID are quite likely to
have male PWID as sexual partners while male PWID are likely to have females who do not
inject drugs as their primary sexual partners (Go et al., 2006). Male to female sexual
transmission of HIV is more efficient than female to male transmission (European Study
Group on Heterosexual Transmission of HIV, 1992), so that female PWID are likely to be at
higher risk for acquiring HIV through sexual transmission. There is a moderate overlap of
females who are commercial sex workers and also inject drugs in certain countries,
including China (Gu et al., 2009; Wang et al., 2012), Mexico (Ulibarri et al., 2010) and
Russia (Decker et al., 2012; Kozlov et al., 2006), facilitating both injection related and
sexual transmission of HIV. Finally, there are substantial gender inequalities in many
countries (including Central Asian countries) (United Nations Development Program, 2012)
that may contribute to higher HIV risk for females in general.

Many countries in Central Asia are currently experiencing injecting drug use concentrated
epidemics (Mathers et al., 2008). In this report, we examine the evidence for sex disparities
in HIV among PWID in countries in Central Asia, compare these disparities with sex
disparities among PWID in other parts of the world, and consider the implications for the
prevention and treatment of HIV among PWID in Central Asia.

2. METHODS
2.1 Search Strategies

The literature search we conducted for this review utilized PRISMA guidelines (Liberati et
al., 2009). Studies were selected from several sources including PubMed, EMBASE, and
Web of Science. Systematic literature searches were conducted using a comprehensive
search terminology to identify potentially eligible articles from journals and government/
country reports. In addition, we also searched grey literature; conference abstracts,
international and regional harm reduction websites, contacted key experts and research
institutions, hand searched relevant publications and emailed UNAIDS country offices
regarding injecting populations in any of the countries selected for inclusion.

In order for a study to be eligible, the authors had to report HIV prevalence among PWID by
gender, verified by HIV testing; the sample had to be made up of at least 90% PWID (who
may or may not be currently injecting drugs). This study was restricted to central Asia, and
included the following locations: Afghanistan, western China (Xinjiang, Tibet), eastern Iran,
Kazakhstan, Kyrgyzstan, Mongolia, northwestern Pakistan, southwest Russia (Siberia),
Tajikistan, Turkmenistan, and Uzbekistan. Studies that used self-report to assess prevalence
among PWID were excluded. We did not restrict our search to any particular time period, so
studies in the review included data from the earliest relevant publications available in
PubMed (1982) through April 2013. We recognize that there may be considerable variation
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in HIV infection among PWID in different parts of the same country, particularly for large
diverse countries. In these large countries, we attempted to obtain data from as many
locations as possible, focusing on large cities and locations in the country where PWID are
known to be located. Figure 1 gives the breakdown of terminology used to search for
eligible studies. The same search terms were utilized for all databases (EMBASE, PubMed,
NLM, etc.).

2.2 Data extraction and analysis
A standardized coding form was developed to abstract pertinent information for each PWID
sample. Information collected included demographics of the drug using population, study
design characteristics including location, HIV prevalence, and information regarding the
gender makeup of the sample. Each study was assigned a reference ID number after
completion of coding. A sampling of all coding forms completed by the reviewer (BP) were
checked for accuracy and quality by a second reviewer (JF) before finalization. Data was
extracted from each coding form and entered into a database in order to obtain odds ratios
for each study.

Data on HIV prevalence by gender were abstracted from each eligible study, converted into
HIV prevalence odds ratios (ORs) and then transformed into natural logarithm odds ratios
(log ORs). All analyses were conducted with the log ORs. Presentation of the results used
either the log ORs or conversions from log ORs back to ORs. Forest plots were used to
report HIV prevalence ORs with 95% confidence intervals. Funnel plots and the Egger’s test
were used to assess possible publication bias in the located studies, and I2 was used to assess
heterogeneity among the log ORs. Weighting of the log ORs was done using random effects.
STATA 12 (College Station, TX USA; STATA Corp, 2012) was used for analysis.

3. RESULTS
Figure 2 shows the PRISMA diagram (Liberati et al., 2009; Moher et al., 2009) for the
searching and screening that led to the final number of studies included in this review.
Searching identified 176 peer-reviewed articles and 2350 grey literature titles. There were
10 papers that were in languages other than English, 166 duplicates, and 11 that could not be
obtained; these were eliminated from the review. We then screened 2339 abstracts against
the inclusion criteria and retrieved 182 full text articles for further screening. Of the articles
and reports retrieved, 11 reports met all criteria for inclusion and were coded. These 11
articles provided a total of 13 HIV prevalence odds ratio by gender from 5 different
countries in Central Asia. The included studies contained a total of 12,208 subjects. The
primary reasons for exclusion of abstracts and full text articles included: the sample came
from an HIV medical service, i.e., all subjects were HIV positive, the HIV data were based
on self report rather than laboratory testing, or the study did not report HIV prevalence by
gender. When appropriate, we contacted authors of papers that did not report HIV
prevalence by gender, in order to obtain this information directly from the primary author of
the paper.

In the Central Asian countries where data was available, female PWID were slightly less
likely to be HIV positive when compared to male PWID (OR = 0.913, 95% CI 0.07, 1.26,
p=0.583), with the lowest odds ratios documented in Kazakhstan and Western China;
however, the difference in HIV prevalence did not reach statistical significance. Table 1
presents the HIV prevalence and odds ratios for PWID in Central Asian countries. Figure 3
presents a forest plot of the female:male OR values by study. The forest plots use a
logarithmic scale for the x-axis so that the 95% CI will be symmetrical around the observed
OR.
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There was a great amount of heterogeneity among log ORs for female:male HIV prevalence
in the studies (I2: 70.0%), Note that an I2 >50% is usually considered to be a high level of
heterogeneity (Schroll et al., 2011). The range in the ORs was also quite substantial, with an
absolute range of 0.39 to 2.03. The Egger’s test for publication bias was -1.81 (95% CI
-5.18, 0.54), suggesting possible publication bias (bias against studies with small sample
sizes.)

4. DISCUSSION
First, we must note that, despite an extensive search, we were not able to locate a large
number of studies of HIV prevalence by sex for PWID in Central Asia. We did screen very
large numbers of abstracts and found only a modest number of papers that met our eligibility
requirements; this is similar to the results in many other systematic reviews and meta-
analyses.

Despite the modest number of included studies, there are patterns in the data that need to be
considered. The results from Central Asia contrast with results from international systematic
reviews and meta-analyses. In an international review of sex differences in HIV prevalence
among PWID, there was a very modest but statistically significant difference in HIV
prevalence among female PWID compared to male PWID (summary females to males odds
ratio = 1.18, 95% CI 1.10-1.26; Des Jarlais et al., 2012b). In contrast, we found a moderately
lower HIV prevalence among female PWID compared to male PWID in the Central Asia
(summary female to male prevalence odds ratio = 0.913, 95% CI 0.07, 1.26), though the
difference in HIV prevalence in the Central Asian studies did not reach statistical
significance.

There was great variation in the female/male odds ratios for the studies from Central Asia,
so that one should not assume that female PWID are likely to have lower HIV prevalence
than male PWID throughout the region or in any particular setting. Further research will be
needed to understand this variation. The studies themselves did not discuss potential reasons
for gender differences in HIV prevalence.

There are mechanisms that could potentially explain some of the disparities in HIV
prevalence by gender in Central Asia. One potential mechanism for why female PWID
might have lower HIV prevalence than male PWID could arise from sexual pairing of
female PWID with male PWID; a female injector dependent upon her sexual partner for
drugs and for injection equipment would be very likely to share injection equipment with
this male partner. However, she may also be very unlikely to share injection equipment with
injectors other than her sexual partner, which would protect against HIV acquisition in many
epidemiological circumstances. A sentinel survey in Kazakhstan in 2011 revealed that
38.7% of female PWID were married compared to 29.7% of male PWID (Ganina L., 2012).
Females who are married are less likely to inject with persons other than their sexual
partners, so they would have less of chance of becoming infected with HIV (Kral et al.,
2001). The protective effect for female PWID would be particularly strong if the male
sexual partner avoided sharing with other PWID.

Many female PWID initiate their injection drug use later than male PWID, leading to
smaller injection networks, and shorter periods of exposure, which might also contribute to
lower prevalence among female PWID (Roberts, 2010). In locations where Islam
predominates, women may be more limited in their social networks, and as a result, are
more likely to inject with a small number of partners, or at home in a family setting. These
behaviors would reduce the chance of sharing outside of the home/family setting, especially
with persons who may be infected with HIV or HCV (Razani et al., 2007; Razzaghi et al.,
2006).
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The injecting drug use HIV epidemics in Central Asia are relatively recent compared to the
injecting drug use HIV epidemics in North American and Western Europe. Female/male
disparities in HIV infection among PWID tend to emerge after an epidemic has matured,
injecting drug use transmission has been greatly reduced, and sexual transmission has
become more important (Des Jarlais et al., 2012b). Thus, sex differences in HIV infection in
Central Asia may emerge after over time as injecting related transmission is reduce and
sexual transmission becomes more important.

As noted in the introduction, there are substantial gender inequalities in many Central Asian
countries. These inequalities do not appear to be generating significantly higher HIV
prevalence among female compared to male PWID. If the injecting drug use HIV epidemics
in Central Asian countries should transition to generalized heterosexual epidemics, the
existing gender inequalities may create higher risks for HIV infection among females in the
general population.

4.1 Limitations
There are several limitations to this study that should be noted. First, as discussed above, it
is possible that there are additional data on HIV prevalence by sex among PWID that we
were not able to locate. We did, however, perform an exhaustive search of published
literature and conference presentations, along with discussions with key researchers in the
field. The Egger’s test indicated a moderate level of publication bias in the studies (-1.81
95% CI -5.18, 1.28, 0.54), suggesting that there was a bias against publication of studies
with small samples and small differences in HIV prevalence between males and females.
Inclusion of such small studies would probably move the pooled weighted OR towards 1.0
(no difference). Second, as in any systematic review and meta-analysis, we were limited by
the data and analyses contained in the original reports. Many of the studies that were
excluded recruited both male and female PWID, but due to the low number of females, the
studies only focused on male PWID (Todd et al., 2006, 2007a), so that gender differences
among those who tested HIV positive could not be established. Due to socio-cultural factors,
gender inequality and the social position of women in many Central Asian countries female
PWID may be hidden and as a result more difficult to recruit into studies. Among the
included studies, there were diverse recruitment methods, which may have led to different
non-representative samples from the different locations. However, despite these limitations,
it would appear that there is great variation in the female/male HIV prevalence odds ratios in
studies from Central Asia, with the weighted summary odds ratio showing a non-statistically
significant, slightly lower HIV prevalence among female PWID.

4.2 Conclusion
The weighted pooled odds ratio indicates a lower, but not statistically significant, HIV
prevalence among females in Central Asia. This should not be taken as a reason for failing
to provide HIV prevention, care and treatment for both female and male PWID, as the
difference in HIV prevalence. Even if female PWID have lower HIV prevalence in some
areas, special programs may be required to reach female PWID with needed services,
especially those that may be at increased risk, such as female PWID who also engage in
commercial sex work.

In this review, we examined gender differences among people who inject drugs in Central
Asia, documenting slightly lower (but not statistically significant) levels of HIV infection
among females who inject drugs compared to males who inject drugs, which is in direct
contrast to the global gender differences in HIV infection, where HIV prevalence is
modestly higher among female PWID (Des Jarlais et al., 2012a). Further research and
examination of factors that play a role in the differences in HIV infection by gender is
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required to better understand the dynamics of HIV infection among PWID in the Central
Asian region and guide appropriate provision of services for both female and male PWID in
the region.
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Figure 1. Search Terms used for Retrieval of Eligible Citations
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Figure 2. PRISMA Search Flow Chart
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Figure 3. Forrest Plot of Included Central Asia Studies (Weights are from random effects
analysis)
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