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Abstract South Africa continues to be the global epi-

center of HIV infection. Further, extensive gender

disparities in HIV infection exist with females four times as

likely to be infected with HIV/AIDS as males (UNAIDS,

AIDS epidemic update, 2006; WHO, Epidemiological fact

sheets on HIV/AIDS and sexually transmitted infections,

2006). A cross-sectional collection of drug users recruited

in the Pretoria region of South Africa (N = 385) was used

to model HIV infection as a function of sexual risk

behaviors and drug use as modified by gender. Receiving

money from illicit sources and knowing someone with

AIDS were loosely associated with HIV. Gender interac-

tions were observed for age, cocaine use and condom use.

Gender stratified analyses revealed that males who used

condoms, were younger and tested negative for cocaine use

were less likely to test positive for HIV. Findings suggest

that males may have more control of risk behaviors and

support the need for gender specific prevention strategies.
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Introduction

Many sub-Saharan African countries remain in the midst of

a ‘‘global epidemic’’ of HIV infection with 32% of all

people with HIV and 34% of deaths due to AIDS occurring

in South Africa (UNAIDS 2006; WHO 2006). Perhaps

what is so staggering about these estimates is that while

such epidemics in the rest of the world are primarily con-

centrated among injection drug users, men who have sex

with men, and sex workers and their partners (Doherty

et al. 2000; Simbayi et al. 2005; Todd 2007), in South

Africa the dominant mode of acquiring HIV is through

heterosexual sex (Heymann and Edstrom 1991; Hunter

1993). In South Africa, females bear the brunt of the HIV

epidemic and are four times as likely to be infected with

HIV/AIDS as males (UNAIDS 2006; WHO 2006). Further,

death from AIDS in young females aged 20–29 has tripled

from 1997 to 2004 (UNAIDS 2006; WHO 2006).

Several studies have hypothesized reasons for gender

disparities in HIV infection in this region. Sexual trans-

mission of HIV has been determined to be a function of

infectiousness, mode of contact and susceptibility of indi-

vidual persons (Vernazza et al. 1999). That is, variability in

sexual transmission may be due to both biological differ-

ence in infectiousness and transmission as well as

differences in sexual risk behaviors (Vernazza et al. 1999).

Biological factors that may predispose women to a

higher susceptibility of HIV infection include differences

in genital contact surfaces with coital injury more common

in women, and women are exposed to infectious fluids for a

longer period of time than men (MacPhail et al. 2002;

Nicolosi et al. 1994). Several partner studies have deter-

mined that male to female transmission is two to three

times greater than female to male transmission. (de

Vincenzi 1994; Nicolosi et al. 1994). Also, young women

are particularly at risk of HIV infection due to the vul-

nerability of immature genital tract tearing during sexual

activity (Turmen 2003). Although several biological

explanations exist for the gender disparity of HIV in South

Africa, we cannot forget that the HIV epidemic in South

Africa occurs in the ‘‘framework of a complex social
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atmosphere’’ and therefore societal norms that may directly

or indirectly affect risk behaviors may also influence HIV

infectivity (Hunter 1993).

With this in mind, several studies of HIV risk behaviors

have been conducted in South Africa. Simbayi et al. (2005)

studied the risk factors and behaviors among young people

in a South African township. They found that 68% of men

and 56% of women reported high risk behaviors, with high

risk behavior in men associated with fewer years of edu-

cation, lower levels of AIDS knowledge, infrequent

condom use and cannabis use. Whereas, risk behaviors in

women were correlated with beliefs that condoms get in the

way of sex and high rates of unprotected vaginal inter-

course (Simbayi et al. 2005). Other studies have found that

positive HIV seroprevalence was highest among young

females aged 16–25, with seroprevalence higher in women

divorcees and widows (Gregson et al. 2001). In a popula-

tion of male factory workers in Harare, Zimbabwe, risk

factors for HIV included marital status, history of STD,

multiple partners, cash payment for sex and condom use

(Bassett et al. 1996). Further, the incidence of HIV-1

infection was explored in the adult rural population of

Uganda; findings indicated HIV-1 rates to be highest in

young females aged 20–24 and males aged 20–44 (Ken-

geya-Kayondo et al. 1996).

Further, gender and age interactions have been

observed, with rates of HIV infection for males greater than

20 years being four times that of younger males (Kengeya-

Kayondo et al. 1996). It has been proposed that gender and

age interactions in HIV prevalence may be due to the rel-

ative age and socio-economic status of sexual partners with

social norms condoning older male/younger female part-

nering (Luke 2005; MacPhail et al. 2002). That is, age and

economic asymmetries in partnerships exist which in turn

create gender power imbalances and thus imbalances in

sexual risk behaviors (Luke 2005). Therefore, prevention

efforts in South Africa may need to focus upon individual,

age related, and gender specific sexual risk behavior trends

(UNAIDS 2006).

Although a variety of studies in South Africa have

explored the relationship between risk behaviors and HIV

infection, until recently few studies have looked at drug

users (Kalichman et al. 2006; Leggett 1999; Parry et al.

2008a, b; Sawyer et al. 2006; Sher et al. 1986; Wechsberg

et al. 2006). Common illicit drugs of abuse in South Africa

include cannabis and methaqualone followed by crack

cocaine, powder cocaine and heroin (Parry et al. 2002;

Parry et al. 2008a, b) with the most common mode of

ingestion being smoking while injection is uncommon in

South Africa. Although prevalence of injection drug use is

low, use of non-injection drugs in the past 30 days has been

estimated to be as high as 20% in some communities (Parry

et al. 2002).

Studies of HIV prevalence in drug users may be espe-

cially warranted given the vulnerability of this population

to high risk sexual behaviors during and as a result of

substance use (Parry et al. 2008a, b; Sawyer et al. 2006). In

this paper, we explore behavioral factors including sexual

risk behaviors and recent drug use, in a population of drug

users recruited in the Pretoria region of South Africa.

Further, in view of gender disparities in HIV prevalence,

we attempt to elucidate the specific factors that increase

women’s vulnerability to HIV/AIDS infection. Therefore,

this manuscript explores and describes some of the HIV

prevalence discrepancy in terms of gender differences in

risk behaviors.

Methods

The neurobehavioral model of HIV study is an epidemio-

logical examination of neuropsychological, social-

behavioral risk factors of HIV, and hepatitis A, B, and C

with sites in the US, South Africa, and Russia. The present

study is based on the South Africa site, which enrolled

black South Africans between 2002 and 2006 in the Pre-

toria and Johannesburg regions. The South Africa study

was funded by NIDA’s Southern Africa Initiative as a

supplement to a parent study conducted in the US

(DA014498). Referrals to drug and HIV treatment facilities

were provided to all study participants following estab-

lished protocols. All research staff in South Africa

underwent intensive HIV counseling, recruitment, and

assessment training provided by local and US clinicians

and researchers on issues related to ethics, recruitment and

assessment protocols, HIV counseling, and crisis manage-

ment. The study and consent forms were approved in the

US by the Johns Hopkins Bloomberg School of Public

Health Institutional Review Board (FWA00000287) and in

South Africa by the South African Medical Research

Ethics Committee (FWAIRB00001569).

Participants

Equal numbers of males and females were recruited via

community based word of mouth in Pretoria and from

informal settlements in the Pretoria and Johannesburg

region. Study participants were recruited by trained project

staff from a variety of community based sources.

Recruitment involved street outreach in Pretoria and sur-

rounding informal settlements, treatment programs, bars,

local emergency rooms, and health clinics. To be eligible

for the study, participants had to be aged 18–40 years,

report using injection or non-injection drugs during the

previous 6 months and live in or around Pretoria. Informed

consent was obtained during the initial visit prior to
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baseline assessment and participants received financial

remuneration (150 ZAR, approximately $19 for a com-

pleted visit and an additional 50 ZAR, approximately $6

for transportation costs). The present study is based on a

sample of 385 black South African drug users. This study

analysis excluded a small number of white drug users

recruited into the South Africa study because the number of

white subjects was too small to analyze the data by race/

ethnicity and substantial socioeconomic differences

between white and black participants in the study.

Measures

The South African study assessment battery includes neu-

ropsychological tools on executive functioning, attention

and intellectual functioning and a detailed HIV risk

behavior interview adapted from tools developed during

landmark studies of HIV risk behavior (e.g., Vlahov et al.

1991) and used extensively at the US study site in Balti-

more with adult drug users. The HIV risk behavior

interview was subsequently pilot-tested with South African

drug users prior to use in the study. Measures on drug-

related HIV risk behaviors included drug use cessation and

relapse, risky injection practices (i.e., direct and indirect

syringe sharing), and injection in high risk contexts (e.g.,

shooting galleries). Detailed measures on a range of drugs

used by type, route of administration, frequency and

quantity, including tobacco, alcohol, cannabis, heroin,

other opiates, cocaine, methaqualone (a sedative recrea-

tional drug commonly known as Mandrax), and other drugs

were included. Measures on sexual practices include the

number and types of partners (e.g., gender, regular partner,

casual partner), type(s) of sexual acts (oral, vaginal and

anal intercourse), condom use, survival sex (sex for money,

drugs, shelter, food and protection), and incident sexually

transmitted disease. Drug use and sexual risk behaviors

were assessed for various time periods including: 24 h, last

month, last 6 months and lifetime behaviors.

Diagnostic substance use and HIV testing was carried

out at a pathology laboratory operated by a national

pathology services. The assessment was administered on

two separate occasions 6 months apart. At each assessment,

blood and urine samples were collected. HIV testing

included the standard ELISA screening and confirmatory

Western Blots. Urinalysis (with gas chromatography-mass

spectrometry methods) assessed the presence of psycho-

active substances, including cannabinoids, cocaine, opiates

and methaqualone to verify participant self-report of recent

drug use. For this manuscript, we examine data from the

first assessment of both recent (condom use for last sexual

encounter) and lifetime (number of partners) self-reported

sexual risk behaviors and recent substance use; i.e., uri-

nalysis results of substance use.

Data Analysis

HIV prevalence was assessed for the sample overall as well

as separately by gender. HIV correlates including demo-

graphics, drug use and sexual risk behaviors were assessed

using logistic regression. First, simple logistic regression

was used to compute unadjusted odds ratios (OR) and their

95% confidence intervals (CI). Multiple logistic regression

was used to calculate adjusted odds ratios (AOR) and their

95% CI. Gender interactions with age were included in the

model due to known age gender interactions in the litera-

ture. Additional gender interactions were assessed in terms

of risk behaviors using a backward elimination process at

an alpha = 0.1. The model was assessed for overall model

fit and assumptions were tested. Since several gender

interactions were determined to be both statistically and

clinically significant, a gender stratified analysis was then

conducted using two multiple logistic regression models.

All participants provided a HIV test result. For each

covariate, missing data was less than 1%. Cumulative

covariate missing data was approximately 5%. Since the

percentage of missing data was small, a complete case

analysis was utilized; in the presence of small amounts of

missing data, estimates of complete case analysis will have

little bias (Lipsitz et al. 1998).

Results

Sample Description

The sample consisted of 385 black South African males

(49%) and females (51%) between the ages of 18 and 40

(Table 1). Most subjects reported having received some

high school education. Only 33% of participants reported

that their main income source was from legal activities;

whereas, 30% reported illicit sources of income (excluding

sex work) and 25% reported income from sex trade. Fur-

ther, 86% of subjects tested positive for cannabis, 36%

tested positive for cocaine and 56% tested positive for

opiates and 2% tested positive for methaqualone. Although

inclusion criteria included both injection and non-injection

drug users, only 1 participant reported ever injecting in the

sample of 385. Only 61% of participants reported using a

condom the last time that they had sex and 59% of par-

ticipants reported knowing someone with AIDS.

Overall prevalence of HIV for this sample was 36.4%.

Unadjusted odds ratio (OR) results in Table 1 indicate that

females (51%) have 3.79 the odds of males (21%) of

testing HIV positive (95% CI = 2.42, 5.93, P \ 0.01).

Also, the older the participant the more likely they were to

test positive for HIV. Specifically, participants aged 21–25

have 1.96 (95% CI = 1.13, 3.40, P \ 0.05) the odds of
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Table 1 Sample characteristics, crude odds ratios (OR), adjusted odds ratio (AOR) and 95% confidence intervals (CI)

Variable N (%) % HIV positive OR 95% CI AOR 95% CI

Gendera

Male 187 (48.95) 21.39 1.00 – –

Female 195 (51.05) 50.77 3.79d 2.42, 5.93 – –

Agea

\21 129 (33.51) 24.03 1.00 – –

21–25 115 (29.87) 38.26 1.96c 1.13, 3.40 – –

[26 141 (36.62) 46.10 2.70d 1.60, 4.56 – –

Education

Less than highschool 121 (31.43) 34.71 1.00 1.00

Some high school 182 (47.27) 39.01 1.20 0.75, 1.94 1.29 0.71, 2.33

High school or more 82 (21.30) 32.93 0.92 0.51, 1.67 0.88 0.43, 1.81

Main income source

Legal 127 (33.16) 29.13 1.00 1.00

Illicit 113 (29.50) 36.28 1.39 0.81, 2.38 1.94b 0.94, 4.00

Sex trade 96 (25.07) 53.13 2.76d 1.58, 4.80 2.37b 1.00, 5.62

Other 47 (12.27) 23.40 0.74 0.34, 1.62 1.17 0.45, 3.02

Recent cannabis use

Negative 55 (14.29) 47.27 1.00 1.00

Positive 330 (85.71) 34.55 0.59 0.33, 1.05 1.05 0.49, 2.27

Recent cocaine usea

Negative 248 (64.42) 37.50 1.00 – –

Positive 137 (35.58) 34.31 0.87 0.56, 1.35 – –

Recent opiate use

Negative 168 (43.75) 38.69 1.00 1.00

Positive 216 (56.25) 34.26 0.83 0.54, 1.26 0.84 0.43, 1.66

First relationship

Steady partner 195 (52.42) 37.95 1.00 1.00

Casual/other 177 (47.58) 36.42 0.95 0.62, 1.45 1.15 0.67, 1.97

Last relationship

Steady partner 224 (60.22) 37.95 1.00 1.00

Casual/other 71 (19.09) 26.76 0.60 0.33, 1.08 0.86 0.41, 1.79

Paid/was paid 77 (20.07) 45.45 1.36 0.81, 2.30 0.53 0.22, 1.26

Condom use last timea

No 145 (38.98) 39.31 1.00 – –

Yes 227 (61.02) 36.12 0.87 0.57, 1.34 – –

Know someone with Aids

No 158 (41.15) 36.08 1.00 1.00 1.00

Yes 226 (58.85) 36.73 1.01 0.66, 1.54 0.59b 0.35, 1.01

Number of partners

\3 125 (32.72) 32.00 1.00 1.00

3–5 113 (29.58) 36.28 1.21 0.71, 2.07 1.03 0.54, 1.96

6–10 74 (19.37) 43.24 1.62 0.89, 2.93 1.29 0.62, 2.70

[10 70 (18.32) 38.57 1.33 0.73, 2.46 1.44 0.65, 3.17

a Significant gender interactions observed at P \ .1
b P \ .1; c P \ .05; d P \ .01

– interactions are present therefore main effects are not applicable
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participants less than 21 years of age to test positive for

HIV. Those older than 26 years of age, have 2.70 (95%

CI = 1.60, 4.56, P\ 0.01) the odds of participants less

than 21 years of age to test positive for HIV. No associa-

tion was observed for education level and HIV

seroprevalence. However, participants reporting sex trade

as their main source of income had 2.76 (95% CI = 1.58,

4.80, P \ 0.01) the odds of those reporting legal forms of

income to test HIV positive. Recent drug use risk behaviors

including cannabis, cocaine and opiates were not associ-

ated with HIV. Additionally, sexual risk behaviors of

condom use, number of sex partners and type of relation-

ship were not associated with a positive HIV test in the

simple logistic regression results.

Overall Model: Multiple Logistic Regression

Multiple logistic regression was used to model HIV on

demographics as well as drug risk and sexual risk behav-

iors. Known interactions in the literature including gender

and age were included in the model. Further gender

interactions were assessed in terms of risk behaviors using

a backward elimination process. A final model with good

fit using the Hosmer and Lemeshow Lack of Fit Test (Chi-

Square (df) = 8.59(8), P = 0.38) and a global null

hypothesis test (Chi-Square(df) = 88.44(23), P\ 0.0001)

had the following interaction terms included: gender and

age (Wald Chi-Square(df) = 9.86(2), P \ 0.01), gender

and cocaine use (Wald Chi-Square(df) = 11.52(1),

P \ 0.01) and gender and condom use (Wald Chi-Squar-

e(df) = 4.29(1), P = 0.06). Regardless of gender, having

an illegal source (excluding sex work) of income

(AOR = 2.37, 95% CI = 1.00, 5.62, P = 0.07) and

knowing someone with AIDS (AOR = 0.59, 95%

CI = 0.35, 1.01, P = 0.06) was loosely associated with

having a positive HIV test.

Stratified Model: Multiple Logistic Regression

Since several gender interactions were observed a gender

stratified analysis was used to compare the adjusted odds of

HIV for males versus females. That is, a multiple logistic

regression model was estimated separately for males and

females. Using the same covariates in each of the stratified

models as that of the overall model, the global fit statistics

test (Chi-Square(df) = 43.69(16), P \ 0.001) for males

was still good; however, for females the global fit statistics

test (Chi-Square(df) = 17.46(16), P = 0.42) indicates that

the covariates included in the model may not adequately

explain HIV odds for females.

Adjusted odds ratio (AOR) results in Table 2 indicate

that for males older age was associated with testing posi-

tive for HIV. Specifically, males aged 26 and older have

9.58 (95% CI = 2.59, 35.43, P \ 0.01) the odds of males

younger than 21 to test positive for HIV. This strong

association with age was not demonstrated for females. For

both genders, education level, cannabis use, opiate use, and

type of first or last relationship were not associated with

HIV. Furthermore, source of income differed for males and

females, with males reporting no sex trade as a source of

income. Sex trade was loosely associated with HIV;

females who reported sex trade as a main source of income

had 2.50 (95% CI = 0.94, 6.69, P = 0.07) the odds of

females reporting licit sources of incomes to test positive

for HIV.

Recent cocaine use also differed by gender. Males

testing positive for cocaine had 3.08 (95% CI = 1.00, 9.48,

P = 0.05) the odds of testing positive for HIV. However,

for females testing positive for cocaine was protective.

That is, females who tested positive for cocaine had 0.36

(95% CI = 0.17, 0.78, P \ 0.01) the odds of females who

did not test positive for cocaine to have HIV. Gender

stratified analyses further revealed that males who used

condoms in their last sexual encounter were less likely to

test positive for HIV infection (AOR = 0.37, 95%

CI = 0.14, 0.98, P \ 0.05). This association was not

observed in females. Also, knowing someone with AIDS

was protective for males (AOR = 0.35, 95% CI = 0.13,

0.92, P \ 0.05) but not for females (AOR = 0.71, 95%

CI = 0.36, 1.42, P = 0.33). Although not statistically

significant, a linear trend was observed in the adjusted odds

ratios of the number of sex partners; as the number of sex

partners for males increased, the odds of testing positive for

HIV increased. Males who had ten or more partners had

2.51 (95% CI = 0.65, 9.75, P = 0.18) the odds of males

have three or less partners to test positive for HIV.

Discussion and Conclusion

Chronic disease such as HIV must be addressed in its

specific environment and social context. In South Africa

unlike other countries, infection of HIV is due to hetero-

sexual transmission and females experience a greater

burden of the epidemic. It has been hypothesized that

gender disparities in HIV in South Africa may be due both

to biological and socio-demographic and cultural reasons.

HIV infection occurs, in a context, were societal norms that

directly or indirectly affect risk behaviors may also influ-

ence HIV infectivity (Hunter 1993). That is, gender power

imbalances may affect women’s ability to negotiate safe

sex practices (Langen 2005) and social norms often permit

younger female/older male partnerships (Luke 2005). In

our study, observed gender differences in sexual risk

behaviors were observed in a sample of drug users

including condom use, partner selection (with younger
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females partnering with older males) and sex trade (with

females more likely be involved in sex trade compared to

men). Therefore, prevention methods of HIV in South

Africa should focus on gender issues specific to South

Africa. Specifically, prevention strategies may need to

focus on risk factors that may differ by gender including

sexual risk behaviors. Further, high risk groups such as

drug users who may be at greater risk of infection need to

be identified in order to better develop prevention and

treatment strategies for individuals.

Table 2 Adjusted odds ratios (AOR) of the gender stratified models of HIV risk behaviors on HIV

Females (n = 195) Males (n = 187)

Variable % HIV positive AOR 95% CI % HIV positive AOR 95% CI

Age

\21 43.33 1.00 7.46 1.00

21–25 55.38 1.61 0.71, 3.63 16.00 2.16 0.49, 9.65

[26 52.86 1.37 0.59, 3.21 38.57 9.58c 2.59, 35.43

Education

Less than high school 51.02 1.00 23.61 1.00

Some high school 53.61 1.57 0.70, 3.53 21.69 1.15 0.42, 3.16

High school or more 44.90 1.39 0.54, 3.60 15.63 0.47 0.13, 1.75

Main income source

Legal 44.90 1.00 19.48 1.00

Illicit 48.94 1.81 0.64, 5.13 27.69 1.83 0.63, 5.35

Sex trade 52.63 2.50a 0.94, 6.69 – –

Other – – 16.28 0.72 0.22, 2.34

Recent cannabis use

Negative 52.27 1.00 27.27 1.00

Positive 50.33 0.98 0.40, 2.39 21.02 0.93 0.16, 5.62

Recent cocaine use

Negative 59.13 1.00 18.46 1.00

Positive 38.75 0.36c 0.17, 0.78 28.07 3.08a 1.00, 9.48

Recent opiate use

Negative 53.93 1.00 20.51 1.00

Positive 47.62 0.92 0.37, 2.30 22.02 0.69 0.22, 2.16

First relationship

Steady partner 47.93 1.00 22.86 1.00

Casual/other 57.75 1.50 0.75, 2.99 20.83 0.72 0.27, 1.92

Last relationship

Steady partner 52.88 1.00 25.00 1.00

Casual/other 58.82 1.13 0.35, 3.67 17.31 0.62 0.23, 1.70

Paid/was paid 47.89 0.65 0.26, 1.65 – –

Condom use last time

No 52.54 1.00 30.23 1.00

Yes 51.13 1.11 0.50, 2.43 14.29 0.37b 0.14, 0.98

Know someone with Aids

No 51.43 1.00 24.14 1.00

Yes 50.40 0.71 0.36, 1.42 19.19 0.35b 0.13, 0.92

Number of partners

\3 49.21 1.00 14.75 1.00

3–5 47.95 0.97 0.45, 2.10 15.00 1.13 0.26, 4.88

6–10 58.97 1.29 0.52, 3.17 24.24 1.43 0.34, 6.10

[10 52.63 1.05 0.34, 3.28 33.33 2.51 0.65, 9.75

a P \ .1; b P \ .05; c P \ .01
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For this sample of 385 drug users, the prevalence of HIV

was found to be 36.4%; a slightly higher prevalence than

that of 32% in the general South African population

(UNAIDS 2006; WHO 2006). In our sample, recent can-

nabis and heroin use verified via urinalysis was not

associated with testing positive for HIV either overall or

within gender. However there was an association between

HIV and cocaine use which differed by gender. Specifi-

cally, males who tested positive for cocaine were more

likely to test positive for HIV. However among females,

testing positive for cocaine was protective. This result was

unexpected considering that among males and females

cocaine use is associated with sexual risk behaviors, e.g.,

not using protection (Parry et al. 2008a, b) as well as

increased sexual desire (Volkow et al. 2007). Further,

cocaine use in males has been associated with sexual

dysfunction (Cocores et al. 1988). Therefore, the associa-

tion between HIV and cocaine use by gender needs to be

replicated and further explored to determine the direction

of the association or rather whether results were spurious.

Similar to existing literature an age/gender interaction

was observed in our study (Kengeya-Kayondo et al. 1996;

Luke 2005). Younger females (\26) had a higher odds of

testing positive for HIV compared to older females;

whereas, older males ([26 years of age) had a higher odds

of testing positive for HIV when compared to younger

males. The presence of an age/gender interaction is con-

sistent with extant literature, suggesting that older men/

younger women partnering outside of marriage is socially

acceptable (Luke 2005). Furthermore, gender and age based

socioeconomic status disparities that give males more power

than females and older males more power than younger

males have produced both age and economic inequality in

non-marital partnerships (Luke 2005). Existing literature

and results from our study confirm the need to develop

gender specific prevention strategies that focus on the power

asymmetries that exist in male/female partnerships.

This analysis demonstrated further gender differences in

sexual risk behaviors. Principally, gender stratified analy-

ses revealed that males who used condoms in their last

sexual encounter were less likely to test positive for HIV

infection; however, this association was not observed in

females. These results may demonstrate that males may

have more control of their risk behaviors than females and

therefore have less of a risk for HIV infectivity. Further

findings demonstrated that male drug users in this sample

did not report a main source of income as sex trade (either

buying or selling). However, 49% of female drug users in

this sample reported their main source of income as sex

trade and of those females 53% tested positive for HIV.

Knowing these gender differences in sexual risk behavior is

invaluable for developing prevention strategies that incor-

porate gender activity and equality.

Results of this study did not demonstrate a statistically

significant association between HIV and number of self-

reported partners. Although not statistically significant, as

the number of partners increased among males so did the

odds of testing positive for HIV. This relationship was not

observed in females, i.e., the odds of HIV was less for

females who have greater than ten partners versus females

with less than three partners while controlling for sex trade.

This may be due to safer sex practices or high awareness of

HIV/AIDS in the sex trade industry which may not have

been captured in this study (AIDS 1996).

Several limitations of this study should be noted

including the limited sample size for tests of interaction.

Although a sample size of 385 is moderate to large and

with this sample size several statistically significant inter-

actions were kept in the overall model; analysis with

interaction requires large sample sizes. In order to obtain a

parsimonious model, we used a backward elimination

method to choose statistically significant interactions at an

alpha level of 0.10. Given, a larger sample size we may

have been able to delineate further gender differences.

Future epidemiologic studies may want to include a design

with adequate sample size in order to further observe effect

modification.

A targeted sampling method using community based

word of mouth and street outreach was used for this study.

While, nonrandom sampling methods may have inherent

sample selection biases, the sampling frame could not be

easily defined for this hidden population and therefore a

random sampling plan for informal settlements was not

feasible. Future studies of hidden populations may want to

use other sampling techniques including respondent driven

sampling.

For this analysis, we were interested in sexual risk

behaviors in drug users and recent drug use was obtained

using a urinalysis test result. Future studies will not only

include urinalysis but also self-reported drug use in order to

better gauge lifetime or past year drug use as correlates of

HIV. Other studies have determined that cannabis use is

associated with sexual risk behaviors and HIV infection

(Simbayi et al. 2005; Wechsberg et al. 2008). The amount

or frequency of substance use captured via self-report may

be a better predictor of HIV status. Furthermore, our study

sample was limited to black Africans in the Pretoria region

who use drugs. Therefore, our findings may only generalize

to similar populations.

Finally, it should be noted that the overall model in

which this analysis was based had great fit. However, once

the analysis was stratified by gender, the model with the

same covariates still fit males well but not females.

Therefore, future analysis may want to focus on predictors

of HIV in females, particularly those with high risk

behaviors. Other sexual risk behaviors should be explored
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in a model of HIV for females. We chose covariates

including sex trade, condom use and number of partners

because of the pervasiveness of such behaviors among at

risk populations (Chen et al. 2007; Gregson et al. 2001;

Hunter 1993; Leggett 1999; Simbayi et al. 2005). How-

ever, additional female specific risk behaviors may need to

be delineated.

Although there are several limitations of this study, this

study is novel due to focus upon a vulnerable population in

South Africa, drug users. In addition, this manuscript

suggests the need for further investigation of HIV by

gender; in particular, female specific models of HIV need

to be delineated with good predictive power. Female spe-

cific studies need to be developed in this population to test

whether socioeconomic status, employment, marital status,

partner drug use and sexual risk behavior, intimate partner

violence, individual beliefs and acceptance of societal

norms and gender and power theories (Wechsberg et al.

2006; Wingood and DiClemente 2000) are associated with

HIV status.

Finally, this study’s findings contribute to the compre-

hension of HIV infectivity in South Africa and support the

need for gender specific prevention intervention strategies.

Given the results from this study, short term prevention

efforts should focus on the promotion of safe sex among

women who indicate a main source of income as sex trade.

Furthermore, prevention studies are needed that focus on

gender equality through socio-economic independence and

empowerment for women (Wechsberg et al. 2006). Also,

gender differences in the odds of HIV by age found in this

study and in existing literature suggest that prevention

efforts may be needed that challenge traditional norms of

older male/younger female partnerships. Results from this

study in men, suggest that prevention interventions may

need to include drug use treatment, particularly cocaine use

problems and the promotion of safe sex through condom

use. Furthermore, these interventions are likely to be most

beneficial if implemented early and continuously across

development to promote behavioral changes in sexual risk

such as safe sex negotiation for both men and women.
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