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In South Africa (SA), an estimated 7.5 million people are living 
with HIV.[1] Adolescent girls and young women (AGYW) aged 15 - 
24 years account for nearly 25% of all new HIV infections in the 
country, double the figure for their male peers.[2,3] The intersection 
of substance use and sexual risk continues to drive the HIV epidemic 
among AGYW.[4-6] For example, methaqualone, also known as 
Mandrax, is a synthetic sedative-hypnotic that has a long history 
of illicit recreational use in SA and may affect HIV risk among 
AGYW.[7-9] Typically in SA, Mandrax tablets are crushed and mixed 
with  cannabis and tobacco before being smoked in a pipe, called 
‘white pipe’. The effects of smoking Mandrax include a euphoric high 
followed by drowsiness, temporary unconsciousness or passing out, 
with potential sedation lasting up to 5 hours.[10] Given its sedative 
effects, Mandrax may affect women’s ability to negotiate condom 
use during sex, refuse sex without a condom, or consent to sex, 
thereby increasing their risk for HIV.[6,11] Consequently, it is critical 
to understand how Mandrax use affects HIV risk among AGYW 

and to assess awareness of and willingness to use biomedical HIV 
prevention methods, such as pre-exposure prophylaxis (PrEP), 
among AGYW who use Mandrax.

Although Mandrax use is reported in all of SA’s provinces, it 
is particularly well established in Western Cape Province, where 
it is consistently the third most frequently reported substance of 
abuse among persons entering specialist substance abuse treatment 
facilities.[12] Additionally, treatment utilisation data and data from 
community settings suggest that Mandrax use is becoming more 
prevalent among women.[12] Data from substance use treatment 
centres show that 9% of women report the use of Mandrax as a drug 
of concern, and 24% of non-treatment-seeking women who use 
substances report Mandrax use.[13,14]

Previous research has highlighted how substances such as alcohol 
and methamphetamine may contribute to HIV risk.[5,13] However, less 
is known about the effects of Mandrax on HIV risk behaviours, such 
as condomless sex. Understanding the link between Mandrax use 
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and HIV risk may become increasingly important given the recent 
decriminalisation of cannabis in SA. In 2018, the SA government 
legalised the consumption of cannabis by adults in their private 
dwelling.[15] As Mandrax is typically smoked with cannabis, it 
is plausible that this cannabis policy change may increase the 
use of Mandrax, although to date this has not been empirically 
demonstrated.[7,15]

Since AGYW are at increased risk for HIV, they also are a 
priority population for the provision of PrEP to curtail the HIV 
epidemic.[16] Recently, the Joint United Nations Programme on HIV/
AIDS (UNAIDS) established the goals of ensuring that 95% of people 
at risk for HIV use a combination of prevention strategies and that 95% 
of women have access to sexual and reproductive healthcare, including 
PrEP.[17] Recent estimates show that between 20% and 50% of AGYW 
in SA are aware of PrEP and ~50% would be willing to take PrEP; 
however, very few have taken PrEP.[18,19] The lack of PrEP uptake may 
be attributed to the slow roll-out of PrEP in SA. Although SA approved 
the use of PrEP in 2015, it has only recently been available in public 
clinics. If the UNAIDS goal is achieved among AGYW, PrEP has the 
potential to have a significant impact on community-level HIV risk.[20] 
Given the increased awareness of PrEP among AGYW and the increase 
in availability of PrEP in SA, it is important to understand the demand 
for PrEP among AGYW who are at increased risk for HIV acquisition, 
such as those who use Mandrax.

Objectives
This study aimed to examine the role of Mandrax use in sexual 
behaviours and investigate the extent to which AGYW who use 
Mandrax are aware of and willing to initiate PrEP.

Methods
Design
Data for this report were derived from baseline and 6-month 
follow-up data provided by participants in a cluster-randomised 
trial assessing the efficacy of a young-woman-focused intervention 
to reduce substance use and HIV risk, the Young Women’s Health 
CoOp. The published protocol describes the study design and 
procedures in detail.[21]

Setting
Participants were recruited from 24 community clusters across 
Cape Town, SA. Twelve communities comprised predominantly 
individuals who self-identify as black African and 12 communities 
comprised predominantly individuals who self-identify as coloured 
(mixed race) – racial categories created during the apartheid era 
in SA. All communities were in areas that have been historically 
disadvantaged, in part as a result of apartheid-era policies.

Participants and recruitment
Trained study outreach staff recruited AGYW into the study 
individually, ensuring privacy and confidentiality, with the assistance 
of AGYW peers. Study staff were multilingual in English, Afrikaans 
and/or isiXhosa, three prevalent languages spoken in Western Cape. 
Eligibility criteria included AGYW who: (i) were between 16 and 
19 years old; (ii) self-identified as a woman; (iii) reported consuming 
2 - 3 alcoholic drinks at least once in the past 30 days or using illicit 
drugs at least once a week in the past 30 days; (iv) currently dropped 
out of school; (v) had been out of school for at least 6 months; 
(vi)  had not completed grade 12 (high school) or did not have an 
N3 (National Technical Certificate); (vii) reported condomless sex 
with a male partner in the past 90 days; (viii) reported living in one 
of the target communities; (ix) had lived in the target community for 

at least 6 months; (x) planned to reside in the target community for 
the next year and could provide verifiable locator information; and 
(xi) provided verbal and written consent/assent. Additionally, a short 
cognitive test was given at the end of the eligibility screening and 
individuals were excluded if they had a score indicative of cognitive 
impairment. The study enrolled a total of 500 AGYW.

Procedures
Individuals who were eligible and interested in participating in the 
study were scheduled for an intake appointment. During intake, 
young women were rescreened to ensure eligibility before continuing 
with the informed consent/assent process. Participants aged ≥18 years 
provided consent, whereas participants aged 16 or 17 provided assent 
and were required to obtain written permission to participate via 
an in loco parentis consent procedure. The in loco parentis consent 
procedure required the AGYW to receive permission from an older 
(≥25 years) trusted woman who they identified, or a woman in the 
community selected by community stakeholders and the research 
team in place of their parent.[22]

Following consent/assent, participants underwent a breathalyser 
test for recent alcohol use and provided locator information to 
be used to contact them for follow-up. They then completed the 
baseline questionnaire via computer-assisted personal-interviewing 
technology and via audio computer-assisted self-interviewing for 
sensitive topics, such as experiences of abuse. Participants could 
complete the questionnaire in their choice of English, Afrikaans or 
isiXhosa. Next, participants provided urine samples for pregnancy 
testing and screening for recent drug use, including cannabis, 
Mandrax, opiates and MDMA (Ecstasy). Participants completed rapid 
HIV testing and counselling, following procedures and protocols 
approved by the SA Department of Health.[23] This enrolment visit 
lasted ~2 hours and all participants were scheduled to return at 6 
and 12 months post intake for follow-up assessments. Participants 
were remunerated ZAR150 (~USD10) for their time and were 
provided with referrals to other services when needed. Participants 
who were in communities randomised to the intervention were 
scheduled to attend two intervention workshops, spaced ~1 week 
apart. Intervention workshops included content on reducing alcohol 
and other drug use, condom negotiation and use, and preventing 
violence. The intervention did not include content about PrEP. 
All procedures were approved by ethics review boards at RTI 
International (ref. no. 13790) and the South African Medical Research 
Council (ref. no. EC006-3/2016). This article reports data from the 
baseline and 6-month follow-up appointments.

Measures
Baseline measures
Participants’ condom use with a main partner and other sexual 
partner were assessed separately. AGYW were asked whether they 
used a condom during their last sex act with their boyfriend, 
and during their last sex act with any partner. Responses were 
dichotomous. Participants’ use of alcohol or other drugs before 
or during their last sex act was also assessed. Additionally, based 
on the results of the urine drug screen, participants were coded as 
1 = positive or 0 = negative for Mandrax use.

Six-month follow-up measures
At the time of baseline data collection, the guidelines for the provision 
of PrEP were not finalised in SA. Measures of PrEP awareness and 
willingness to initiate PrEP were therefore collected at the 6-month 
follow-up appointment for all participants. Participants’ awareness 
of PrEP was assessed by asking if they had ever heard of PrEP. After 
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participants responded to the item assessing PrEP awareness, they 
were given a brief description of PrEP including information about 
effectiveness, adherence requirements and side-effects. Participants 
were then asked if they would be willing to take PrEP if it were readily 
available for free (1 = yes, 0 = no).

Covariates
Based on bivariate analyses, education (i.e. completion of standard 6 
(grade 8) or less v. standard 7 (grade 9) or higher) was included in the 
model as a covariate.

Analysis
We used Stata version 15 (StataCorp, USA) for all the analyses. 
Descriptive analyses were performed, and we then explored the 
associations among the variables of interest (condom use, use of 
alcohol or drugs before or during last sex act, and Mandrax use) 
and the conceptually meaningful covariates. Next, separate logistic 
regression models were conducted to explore the association between 
biomarker-confirmed Mandrax use and condom use at last sex with 
a boyfriend, condom use at last sex with a non-main partner, and use 
of alcohol or other drugs before or during the participant’s last sex 
act, with odds ratios indicating effect sizes. All analyses controlled 
for clustering at the community level using a robust cluster estimator. 
p-values <0.05 and 95% confidence intervals (CIs) that did not 
include 1 indicated statistical significance.

Results
Description of sample
The baseline sample comprised 500 SA AGYW who reported 
engaging in substance use and who had left school (Table  1). The 
6-month follow-up rate was 95% (n=477). At baseline, ~51% of 
the AGYW in the study self-identified as coloured and the mean 
(standard deviation (SD)) age was 17.8 (1.1) years. The majority 
(92%) of the AGYW were unemployed and 49% reported running 
out of money for necessities at least monthly. Among the AGYW, 17% 
tested positive for Mandrax use. Approximately 31% of the AGYW 
had heard of PrEP and 64% reported that they would be willing 
to take PrEP. Most of the AGYW were hopeful for their future, as 
indicated by a mean (SD) score of 31.69 (5.7) on an adapted future 
orientation scale.[24]

Main findings
Logistic regression analysis revealed that the AGYW who had a 
positive test result for Mandrax use were less likely to use a condom 
during last sex with any partner (adjusted odds ratio (aOR) 0.55; 
95% CI 0.30 - 1.02; p=0.06) and with their main partner (aOR 0.39; 
95% CI 0.20  - 0.79; p=0.01) compared with the AGYW who had 
a negative Mandrax test result (Table  2). The AGYW who tested 
positive for Mandrax use were also almost three times more likely to 
use alcohol and/or other drugs before or during their last act of sexual 
intercourse (OR 2.78; 95% CI 1.71 - 4.53; p<0.001). Mandrax use was 
not significantly related to PrEP awareness (p>0.10) or willingness to 
use PrEP (p>0.10). However, among the AGYW who had a positive 
test result for Mandrax use, 29% had heard of PrEP and 70% reported 
that they would take PrEP if it was freely available.

Discussion
SA has a considerable disease burden attributable to substance 
use and HIV, and a substantial number of individuals affected are 
AGYW.[1,12,25-28] Previous research has illustrated the association 
between substance use and sexual risk among AGYW; however, few 
studies have examined the link between Mandrax use and sexual 

risk, especially in this population.[4,5,13,29] Furthermore, no research 
to date has examined PrEP awareness and willingness to initiate 
PrEP among AGYW who use Mandrax. Mandrax use as an illicit 
drug is prevalent in SA,[30] and understanding the effects of Mandrax 
on sexual risk is particularly timely given the recent legalisation 
of cannabis in SA.[15] Given that Mandrax is often combined with 
tobacco, marijuana or other drugs and smoked through a pipe,[30] the 
use of Mandrax may increase. The effects of Mandrax, such as intense 
drowsiness, may increase the risk of sexual assault or condomless 
sex, which may increase HIV risk among vulnerable populations 
such as AGYW.[6,11] The present study contributes to the literature 
by examining the association between Mandrax use and sexual risk, 
and awareness of and willingness to initiate PrEP among SA AGYW.

Statement of principal findings
The study findings suggest that Mandrax use may be negatively 
related to condom use with a main partner and positively related 
to using alcohol and other drugs before sex. Additionally, we did 
not find a statistically significant association between Mandrax use 
and PrEP awareness or willingness to initiate PrEP. However, among 
the AGYW who used Mandrax, only 29% were aware of PrEP, but 
the majority were willing to initiate PrEP after they were educated 
about it.

Our findings also highlight that the association between Mandrax 
use and condom use with a main partner is novel. This finding aligns 
with the tradition of methaqualone as ‘heroin for lovers’ and indicates 
there is a belief that Mandrax may be a ‘love drug’ leading to less 
inhibition during sex.[31] The idea of less inhibited sex may involve 
condomless sex, which may increase HIV risk among AGYW, an 
already vulnerable population. This study illustrates the need for and 
potential benefit of further examining the link between sexual risk 
and Mandrax use among AGYW in SA. Additionally, our findings 
indicate a need for HIV prevention efforts to include and prioritise 
AGYW who use substances, such as Mandrax.

We also demonstrated the association between Mandrax use and 
alcohol or other drug use before sex. This finding is important for 
several reasons. If AGYW are using Mandrax before sex, they may 
be more likely to engage in condomless sex. Additionally, using 
Mandrax in a context where sex is possible but not imminent has the 
potential to contribute to non-consensual sex or impair the ability 
of AGYW to negotiate for condom use or actively consent to certain 
aspects of the sexual experience.[32] Although we did not assess 
participants’ frequency of combining alcohol and Mandrax, this 
combination has proven fatal. Consequently, HIV prevention efforts 
should educate AGYW on the effects of Mandrax and how Mandrax 
and/or other drug use may affect their ability to have control over 
their sexual experience and increase their HIV risk.

Finally, we found that most AGYW in our sample had not heard 
of PrEP but were willing to initiate PrEP once it became widely and 
freely available. We did not demonstrate a link between Mandrax 
use and PrEP awareness or willingness to use PrEP. This finding 
indicates that there is no difference between the awareness or demand 
for PrEP between AGYW who use Mandrax and AGYW who do 
not. Consequently, PrEP demand-creation activities should include 
and prioritise AGYW who use substances, especially those who 
use substances that increase their HIV risk, such as Mandrax and 
methamphetamine.[5,13]

Study strengths and limitations
The present study is among a very few to explore the association 
between Mandrax use and sexual risk among vulnerable AGYW 
in Cape Town. Examining Mandrax use as a correlate of sexual 
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risk is a particular strength of this study, given the prevalence of 
HIV among SA AGYW, the increasing prevalence of Mandrax use 
among women, and the recent legalisation of cannabis in SA.[1,12,15] 
Additionally, to our knowledge, this is the first study to examine 
PrEP awareness and willingness to initiate PrEP among AGYW who 
use alcohol or other drugs. Furthermore, our focus on out-of-school 
AGYW – a hard-to-reach population that has been understudied 
regarding their Mandrax use – is a strength. Understanding substance 
use and sexual risk in this population is important given their role 
in HIV risk and unintended pregnancy among AGYW in SA.[33] 
Also, our study sample was recruited from SA communities, which 
strengthens the external validity of the findings. Additionally, in 
terms of measurement, we used assessments that have been utilised 
and validated in similar samples in SA.[5] Finally, we assessed recent 
Mandrax use using a urine drug screen, which typically detects drug 

metabolites and is more accurate than self-report. Collectively, these 
strengths contribute to the validity of our findings.

The findings and implications of this study should be viewed in the 
light of several study limitations. First, the data for this study were 
drawn from baseline and 6-month follow-up data of a larger trial 
examining the efficacy of a young-woman-focused HIV prevention 
intervention; consequently, causality cannot be inferred. Therefore, 
longitudinal assessments of Mandrax use and sexual risk are necessary 
for future research to understand the causality of these associations. 
Second, the assessment of sexual risk focused on participants’ last sex 
act. Although the last sex act may be easier to recall for participants 
and does indicate their risk level, assessing sexual risk over a longer 
recall period, such as 30 days, may provide a more accurate depiction 
of risk. Future research should examine these associations using 
methods such as the Timeline Follow-back method to evaluate drug 

Table 1. Characteristics of a sample of young women aged 16 - 19 years at enrolment in the Young Women’s Health CoOp,  
Cape Town

Variable Total (N=500)
Negative Mandrax 
test (n=416)

Positive Mandrax 
test (n=84)

Age (years), mean (SD) (range 16 - 19) 17.76 (1.05) 17.76 (1.05) 17.77 (1.08)
Ethnicity, n (%)

Black African 246 (49.2) 209 (50.2) 37 (44.1)
Coloured 254 (50.8) 207 (49.8) 47 (56.0)

Unemployed, n (%) 458 (91.6) 382 (91.8) 76 (90.5)
Highest level of education completed, n (%)*

Standard 6 (grade 8) or less 151 (30.2) 113 (27.2) 38 (45.2)
Standard 7 (grade 9) or more 349 (69.8) 303 (72.8) 46 (54.8)

Age when discontinued school (years), mean (SD) 16.00 (1.31) 16.06 (1.27) 15.67 (1.44)
Would like to study further, n (%) 420 (84.3) 354 (85.5) 66 (78.6)
Current relationship status, n (%)

Single, never married, and not currently involved with a boyfriend 103 (20.7) 84 (20.2) 19 (22.9)
Have a boyfriend (or someone regularly have sex with) 384 (77.1) 323 (77.8) 61 (73.5)
Married 6 (1.2) 5 (1.2) 1 (1.2)
Separated 5 (1.0) 3 (0.7) 2 (2.4)

Live in own apartment/flat, n (%) 81 (16.2) 345 (82.9) 74 (88.1)
Run out of money for necessities at least monthly, n (%) 245 (49.0) 201 (48.3) 44 (52.4)
Ever engaged in sex work, n (%) 27 (5.4) 20 (4.8) 7 (8.4)
Biological confirmed HIV-positive status, n (%) 31 (6.2) 25 (6.0) 6 (7.1)
Ever drank alcohol, n (%) 498 (99.6) 415 (99.8) 83 (98.8)
Condomless last sex with boyfriend, n (%)** 317 (81.3) 259 (79.5) 58 (90.6)
Condomless last sex with any partner, n (%)*** 395 (79.0) 322 (77.4) 73 (86.9)
Use of alcohol or other drugs before sex, n (%)* 155 (31.0) 111 (26.7) 44 (52.4)
Aware of PrEP, n (%) 118 (30.9) 100 (31.4) 18 (28.6)
Willing to initiate PrEP, n (%) 243 (64.0) 199 (62.8) 44 (69.8)
Lifetime physical abuse, n (%) 78 (15.6) 62 (14.9) 16 (19.1)
Lifetime sexual abuse, n (%) 47 (9.4) 38 (9.2) 9 (10.7)

SD = standard deviation; PrEP = pre-exposure prophylaxis.
*p≤0.001; **p<0.01; ***p=0.05.

Table 2. aORs indicating the association between a positive Mandrax test, sexual risk, and PrEP-related variables
Condomless last sex 
with boyfriend

Condomless last sex 
with any partner

Alcohol or drug use 
before last sex PrEP awareness

Willingness to initiate 
PrEP

aOR (SE) 0.39 (0.14) 0.55 (0.17) 2.78 (0.69) 0.92 (0.28) 1.61 (0.52)
95% CI 0.1954 - 0.7920 0.3000 - 1.0179 1.7077 - 4.5323 0.5100 - 1.6814 0.8555 - 3.0393
p-value 0.01 0.06 0.00 0.80 0.14

aOR = adjusted odds ratio; PrEP = pre-exposure prophylaxis; SE = standard error; CI = confidence interval. Models adjusted for education.
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use and sexual risk over a longer period.[34] Third, the biological 
assessment of recent substance use also has some limitations. While 
rapid urine drug screens are more reliable than self-report, there is the 
risk of false-positives caused by secondary exposure to cannabis.[35] 
We did not conduct a comprehensive assessment of the second-hand 
exposure to cannabis smoke and consequently could not address 
this risk. Fourth, we assessed PrEP awareness and willingness to use 
PrEP during participants’ 6-month follow-up. Although it would 
have been ideal to assess PrEP-related variables and Mandrax use at 
the same timepoint, the SA PrEP guidelines were not finalised at the 
time of baseline data collection, indicating that the national roll-out 
had not commenced. However, by using Mandrax use at baseline 
to predict PrEP awareness and willingness to use PrEP at 6-month 
follow-up, we can infer temporality. Lastly, we did not assess how the 
composition of Mandrax that AGYW reported using was related to 
their sexual behaviour. Mandrax is often mixed with cannabis and/
or other substances and smoked.[26] It will therefore be important for 
future research to understand how the composition of Mandrax plus 
other substances may differentially affect AGYW’s sexual risk. These 
limitations notwithstanding, this study adds to the existing literature 
and serves as a basis to explore the nuanced associations between 
Mandrax use and sexual risk among AGYW in Cape Town.

Study contributions
This study helps bridge the gap in the literature examining Mandrax 
use and sexual risk among vulnerable AGYW in SA.[13] Overall, the 
findings demonstrate the link between Mandrax and condomless 
sex and also showed willingness to initiate PrEP among SA AGYW. 
Recently, this population has received much attention related to 
the need for HIV prevention because of a high HIV incidence in 
this group. Also, access to reproductive health services to reduce 
unintended pregnancy among AGYW is of great concern in SA. 
Our findings suggest that AGYW who use alcohol and other drugs 
should be prioritised in policy that guides these efforts and that HIV 
prevention education should include content related to the effects of 
alcohol and other drugs on sexual risk.

Clinical and policy implications and recommendations
The study findings have practical and policy implications. Recently, 
SA has begun to make PrEP widely available in public health clinics 
through youth-friendly clinics, and has ~165 000 PrEP users.[36,37] 
Our findings highlight the need to address substance use and sexual 
risk among AGYW and to integrate services as an efficient way to 
address these public health issues. Public health clinics that provide 
more youth-friendly services may be ideal settings for integrated care 
to educate youth about the effects of Mandrax use and treat substance 
use disorders among youth who are already using drugs such as 
Mandrax. The results of the current study suggest that government 
stakeholders should consider providing additional resources to 
youth-friendly clinics and extending clinics’ efforts to increase 
the provision of youth-friendly services to include substance use 
education and treatment. Additionally, screening for substance use 
may enable providers to identify individuals who may benefit from 
PrEP. For example, if a nurse can identify an AGYW who is using 
Mandrax, she could offer her PrEP.

Conclusion
Our findings highlight how Mandrax use may contribute to HIV risk 
among SA AGYW. Efforts seeking to reduce HIV among AGYW may 
consider addressing substance use, especially drugs such as Mandrax. 
Key decision-makers may want to consider incorporating substance 

use prevention efforts into existing programmes that seek to reduce 
HIV, and to equip youth-friendly clinics with the resources to identify 
AGYW who use Mandrax and offer them PrEP. Addressing substance 
use among AGYW is an essential component of reducing HIV among 
this population.
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