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ABSTRACT

Introduction

Hazardous drinking (HD) and substance use (SU) can lead to disinhibited behaviour and are
both growing public health problems among Southern African youths. We investigated the
prevalence of SU and HD and their association with risky sexual behaviour among youth in

Zimbabwe.

Methods

A population-based survey of youth aged 18-24 years in three provinces in Zimbabwe was
conducted between October 2021 and June 2022. A questionnaire collected data on HD
(defined as an AUDIT score >8), ever use of substances, and sexual behaviour. Multi-level
mixed effects generalized linear modelling was used to determine associations between
SU/HD and risky sexual behaviour.

Results

Of 17585 participants eligible for this analysis, 61% were female and the median age was 20
(IQR:19, 22) years. Overall, 4.5% and 7.0% of participants reported HD and SU respectively.
Males had a substantially higher prevalence than females of HD (8.2% vs 1.9%) and SU (15.1%
vs 1.5%). Among males, after adjusting for socio-demographic factors, we found increased
odds of having >1 sexual partner in those who engaged in SU (aOR=2.67, 95%Cl=2.21-3.22),
HD (aOR=3.40, 95%Cl=2.71-4.26) and concurrent HD and SU (aOR=4.57,95% CI=3.59-5.81)
compared to those who did not engage in HD or SU. Similarly, there was increased odds of
receiving/providing transactional sex among males who engaged in SU (aOR=2.51,
95%ClI=1.68-3.74), HD (aOR=3.60, 95%Cl|=2.24-5.79), and concurrent HD and SU (aOR=7.74,

95%ClI=5.44-11.0). Substance use was associated with 22% increased odds of inconsistent
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condom use in males (aOR=1.22, 95% CI=1.03-1.47). In females, the odds of having >1 sexual
partner and having transactional sex were also increased amongst those who engaged in SU
and HD.

Conclusions

SU and HD are associated with sexual behaviours that increase the risk of HIV acquisition in
youth. Sexual and reproductive health interventions must consider HD and SU as potential

drivers of risky sexual behaviour in youths.

Keywords: Substance use, hazardous alcohol, youth, HIV, Africa, sexual behavior
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KEY MESSAGING

What is already known on this topic — Hazardous drinking (HD) and substance use (SU) is
increasing in the African continent. HD and SU are prevalent among youth and may alter
health behaviour, resulting in sexual behaviour that increases risk of HIV acquisition. We
aimed to determine the prevalence of HD and SU and its association with sexual behaviour
among Zimbabwean youth.

What this study adds — Among 17585 youth in three provinces in Zimbabwe, 4.5% reported
HD and 7.0% reported SU. HD and SU were more common in males, particularly those who
were informally employed or unemployed. Males and females reporting HD and/or SU also
reported riskier sexual behaviour, particularly having >1 sexual partner and transactional sex.
How this study might affect research, practice, or policy — This study will help inform the
development of contextually relevant targeted interventions to prevent or treat HD and SU
as part of HIV prevention strategies. In addition, addressing sexual health should be an

integral component of the management of HD and SU.
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INTRODUCTION

Hazardous drinking (HD) and substance use (SU) are of increasing public health concern (1).
Globally, an estimated 2.8 million deaths were attributed to alcohol use whilst 425,000 deaths
were estimated to have been caused by SU between 1990 and 2016 (2). Alcohol is the most
used substance globally while SU, defined as the use of illicit drugs such as opioids, cannabis,
amphetamines, and cocaine is on the increase in Sub-Saharan Africa (SSA) (2-8). In 2016
Southern Africa had the second highest age-standardised burden of disease attributable to
alcohol, after Eastern Europe (2). Current SU by adolescents in many countries has been
reported to be higher than lifetime use in previous generations, with SU among adolescents

and young people being predicted to increase in the African continent by 40% by 2030 (9).

Adolescence and young adulthood is a period of experimentation and risk-taking, an essential
facet of cognitive development and maturity (10,11). Such experimentation and risk-taking
may include the hazardous use of alcohol and substances in various contexts (10,12). SU and
HD impairs cognitive functioning in a variety of ways including causing impaired decision
making, reduced risk perception and disinhibition (12-14). SU and HD may alter the
individual’s perception of pleasure experienced from having sex under the influence of
intoxicating substances, as well as physically limit an individual’s ability to think of and take
protective measures resulting in increased risk of HIV and other sexually transmitted
infections (1,10,14). The intersection between SU and HD and sexual behaviours is of
particular concern in Southern Africa, which has the highest HIV prevalence of any global
subregion (15). This study therefore aimed to determine the prevalence of HD and SU and its
association with sexual behaviour among youth, a population at particularly high risk of HIV

and STls, in Zimbabwe (16,17).
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METHODS

Study design and study setting

This study used data from a population-based survey conducted to ascertain the outcome of
a cluster-randomised trial (CHIEDZA) [Trial Registration number: NCT03719521]. The trial
protocol has been published elsewhere (16). Briefly the CHIEDZA trial was conducted in three
provinces (Harare, Bulawayo, and Mashonaland East), each with 8 clusters (defined as
geographically demarcated areas) randomised 4:4 to either standard of care (existing facility-
based health services) or the intervention which was integrated community based HIV and
sexual and reproductive health service provision (16). The trial outcomes were ascertained
through a cross-sectional population-based survey, conducted in Harare (October— December
2021), Bulawayo (January— March 2022) and Mashonaland East (April-June 2022) aiming to
recruit 16,800 youths, aged 18-24 years (700 per cluster).

Survey methods

Multi-stage sampling was used: satellite images were utilised to map each building within a
cluster onto Openstreetmap, and ARCGIS was utilized to divide all streets within the cluster
into short sections (approximately 100m-200m). A random sample of street sections was
selected, and all residents of those sections were enumerated. All eligible individuals
(individuals aged 18-24 years residing in households on either side of the selected street

sections) were approached for participation in the survey.

An interviewer-administered questionnaire collected socio-demographic data, participants’
sexual behaviour, knowledge of and use of HIV prevention methods, mental health, and
experience of violence. The Alcohol Use Disorders Identification Test (AUDIT) was used to

screen for alcohol use disorder (18). This is a 10-item internationally validated tool developed
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by the World Health Organization (WHO) and the most widely used alcohol screening
instrument globally. The frequency of use and range of substances commonly used in the local
setting was recorded. This included drugs that are smoked (e.g. weed, dagga, ganja), orally
ingested (ganja cake or popcorn, prescription drugs such as cough syrup), sniffed or inhaled
(e.g. glue, cocaine) or injected (excluding medical drugs like insulin). A dried blood spot (DBS)
was collected for HIV antibody and viral load testing.

Survey data were collected onto encrypted and password-protected electronic tablets using
SurveyCTO (Cambridge, USA) and uploaded to a secure SurveyCTO server at the end of each
day. Data was downloaded and stored onto a password-controlled and secure Biomedical
Research and Training Institute (BRTI) Microsoft SQL Server and managed using Microsoft
Access as the front-end and with access limited to defined study personnel.

Explanatory and outcome variables

An AUDIT score of 8 and above was indicative of HD and possible alcohol dependence.
Substance use was defined as ever use of one or more of the substances listed above. The
outcome was sexual risk behaviour. Sexual risk behaviour was assessed using three self-
reported indicators: (i) condom use during vaginal and anal sex in the past 12 months (ii)
having more than one sexual partner in the past 12 months, and (iii) receiving or providing
transactional sex as defined by receiving or providing money or help to pay for their expenses
or favour in order to enter or remain in a sexual relationship in the past 12 months. Other
explanatory variables included age, sex, level of education, employment status, wealth
guantile, and marital status. Wealth quintile was assessed from a principal component

analysis of household asset ownership.
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Data analysis

Data analysis was performed using STATA version 17 (StatCorp, Texas, USA). The prevalence
of SU, HD and concurrent SU and HD among males and females was calculated. To assess the
effect of HD and SU on risky sexual behaviour, a forward-stepwise multivariable regression
analysis using a multi-level mixed-effects generalized linear model was used. This model was
selected due to the multistage sampling with stratification and unequal sampling probabilities
for the clusters because they had different numbers of youth residents (19). The analyses
were stratified by sex given the difference in prevalence of SU and HD. Data analysis was
conducted using the "meglm" command in STATA, which allows for the incorporation of
weights in the analysis and utilizes a pseudolikelihood approach to account for the inverse
probability weights. This method is known for providing robust standard errors when
sampling weights are present. Age group was considered an a priori confounder and the final
models were adjusted for sociodemographic characteristics and trial arm as the intervention

could have had an effect on sexual behaviours.

Ethical considerations

Ethical approval was obtained from the Medical Research Council of Zimbabwe (reference
number: MRCZ/A/2387), the Institutional Review Board of the Biomedical Research and
Training Institute (reference number: AP149/2018), and the London School of Hygiene &
Tropical Medicine (LSHTM) Research Ethics Committee (reference number: 12063).
Participants viewed an information video about the study (in either English, Shona or
Ndebele) on a tablet. Consent was documented electronically on a tablet, with participants

retaining a signed paper copy for their records (16).
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RESULTS

Atotal of 17,683 participants were surveyed, with one participant excluded from data analysis
due to being the only one with non-binary gender identification (and therefore not possible
to categorize for analyses), 35 youths excluded due to missing data, and 62 with missing
values on either SU or HD (see Fig 1). Overall, 17,585 participants were eligible for analysis

(Fig 1). The median age of participants was 20 years (IQR: 19, 22) and 61% were female.
g g p Y y

Prevalence of HD and SU

Of the 17585 participants eligible for analysis, 15828 (90.3%) were non-substance users and
non-hazardous drinkers. The overall prevalence of HD was 4.5% (95% Cl: 4.1, 4.9) and of SU
was 7.0% (95%Cl: 6.5, 7.6), with the prevalence of concurrent HD and SU being 1.8% (95% Cl:
1.5, 2.0). Males had a higher prevalence than females of HD (8.2% vs 1.9%) and of SU (15.1%
vs 1.5%). Concurrent HD and SU was reported by 3.7% and 0.4% of males and females
respectively. Weed or Ganja was the most prevalent substance used in both men (14.5%) and

women (1.06%).

Among males, HD and SU was more common in older youth (21-24 years), ever married, in a
higher wealth quantile and in those who were informally employed/unemployed compared
to being in school or in formal employment. In contrast, in females, HD and SU were more
prevalent among those who were never married compared to those that had ever been
married, in those who had a post-secondary school education, and in those who were in
school or formal employment compared to those who were unemployed/informally

employed (Table 1).
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Males Females
No SU or SU only HD only HD and SU No SU or SU only HD only HD and SU
HD HD
Variable NS n% (%)" ns (%)* ns (%)* ns (%)* NS ns (%)* ns (%)* ns (%)* n% (%)"
Total 6884 5485 (80.4) 808 (11.4) 329 (4.49) 262 (3.71) [95%Cl: 10701 10343 133 (1.12) 174 (1.49) 51(0.41)
[95%Cl:79.1 [95%ClI: [95%Cl: 3.93, 3.22,4.28] (97.0) [95%Cl: 0.91, [95%ClI: [95%Cl: 0.30,
,81.7] 10.4, 12.4] 5.13] [95%Cl: 1.37] 1.26, 0.56]
96.6, 97.3] 1.77]
Age category in years
18-20 3825 3231(84.8) 381(9.7) 121(3.2) 92(2.3) 5374 5213(97.3) 67(1.2) 66(1.1) 28(0.4)
21-24 3059 2254(74.8) 427(13.5) 208(6.2) 170(5.5) 5327 5130(96.7) 66 (1.0) 108(1.9) 23(0.4)
Marital status
Never married 6528 5242(81.0) 759(11.3) 292(4.2) 235(3.5) 6712 6448(96.5) 101(1.3) 124(1.7) 39(0.5)
Ever married 356 243(71.4) 49(11.5) 37(9.8) 27(7.3) 3989 3895(97.7) 32(0.8) 50(1.2) 12(0.3)
Education level
Up to Primary 248 190(76.0) 32(12.6) 12(4.8) 14(6.6) 618 607(98.3) 3(0.4) 3(0.5) 5(0.8)
school
Secondary school 6002 4790(80.8) 713(11.4) 274(4.2) 225(3.6) 9317 9012(97.0) 118(1.1) 146(1.4) 41(0.4)
Post-secondary 634 505(78.6) 63(9.9) 43(7.2) 23(4.3) 766 724(95.0) 12(1.4) 25(3.1) 5(0.5)
schooling
Wealth quintile
Poorest 1148 964(85.4) 124(9.9) 29(2.5) 31(2.2) 2499 2438(97.9) 21(0.8) 30(1.0) 10(0.3)
Poorer 1192 950(81.6) 141(10.4) 58(4.5) 43(3.6) 2214 2150(97.3) 20(0.9) 37(1.6) 7(0.3)
Middle 1443 1132(79.1) 177(11.9) 68(4.5) 66(4.5) 2125 2065(97.4) 22(0.9) 30(1.4) 8(0.3)
Richer 1462 1140(77.9) 184(12.8) 83(5.5) 55(3.8) 1987 1914(96.5) 27(1.3) 36(1.7) 10(0.5)
Richest 1635 1297(78.4) 182(11.8) 89(5.3) 67(4.4) 1860 1763(95.2) 42(2.1) 40(2.0) 15(0.7)
Employment
In school or 2824 2386(84.5) 247(8.8) 117(4.0) 74(2.7) 2934 2815(96.5) 49(1.5) 56(1.7) 14(0.3)
formal
employment
Informal 4060 3099(77.8) 561(13.0) 212(4.8) 188(4.4) 7767 7528(97.2) 84 (1.0) 118 (1.4) 37 (0.4)

employment
or unemployed

"weighted percent, Sunweighted count
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Prevalence of risky sexual behaviour in people reporting HD and/or SU

Sexual behaviour of male and female hazardous drinkers and substance users are shown in
Table 2. Among males, a higher proportion of those who engaged in HD (50.9%), SU (43.8%)
and concurrent HD and SU (61.1%) had had more than one sexual partner in the past 12
months compared to those who did not engage in HD or SU (21.4%). Similarly, a higher
proportion of males who engaged in HD (6.6%), SU (5.2%) or concurrent SU and HD (13.5%)
had received or given transactional sex compared to those who had neither reported HD or
SU (1.9%) (Table 2). A similar trend was seen among female participants despite the small

numbers of females who reported HD, SU and HD and SU.
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Table 2: Sexual risk behaviours and HIV prevention uptake of participants against levels of substance and hazardous alcohol use by sex

Male Female
No SU or HD SU only HD only HD and SU No SU or HD SU only HD only HD and SU

Variable NS n® (%)* n® (%)* ns (%)" ns (%)" NS
>1 sexual partners in past
12 months

Yes 1861 1182(21.4) 357(43.8) 168(50.9) 154(61.1) 734 625(5.9) 40(33.8) 49(28.6) 20(42.4)

No 4900 4225(78.6) 425(56.2) 151(49.1) 99(38.9) 9884 9645(94.1) 91(66.2) 120(71.4) 28(57.6)
Transactional sex

Yes 202 104(1.9) 40(5.2) 23(6.6) 35(13.5) 179 144(1.4) 10(6.5) 17(9.9) 8(19.3)

No 6682 5381(98.1) 768(94.8) 306(93.4) 227(86.5) 10522 6121(98.6) 123(93.5) 157(90.1) 43(80.7)
Inconsistent condom use*

No 2235 1613(59.8) 328(57.7) 170(60.0) 124(54.4) 1578 1469(23.2) 32(28.9) 60(42.5) 17(42.8)

Yes 1494 1042(40.2) 247(42.3) 100(40.0) 105(45.6) 4961 4777(76.8) 68(71.1) 90(57.5) 26(57.2)
Ever taken PrEP

Yes 50 28(0.4) 9(1.0) 6(1.7) 7(2.6) 96 81(0.8) 3(1.9) 9(5.2) 3(7.8)

No 6834 5457(99.6) 799(99.0) 323(98.3) 255(97.4) 10605 10262(99.2) 130(98.1) 165(94.8) 48(92.2)
Ever taken HIV test

Yes 4157 3127(56.1) 563(69.5) 261(78.6) 206(78.0) 7935 7638(73.6) 108(78.3) 148(85.1) 41(82.7)

No 2703 2335(43.9) 244(30.5) 68(21.4) 56(22.0) 2761 2700(26.4) 25(21.7) 26(14.9) 10(17.3)

"weighted percent, Sunweighted count, *Only for participants who had ever had sexual intercourse
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While a lower proportion of sexually active males who engaged in HD and SU used condoms
consistently, the opposite was observed among females, with a higher proportion of female
hazardous drinkers or substance users reporting consistent condom use. Females who
engaged in HD (42.5%), SU (28.9%) and both HD and SU (42.8%) reported consistent condom

use compared to non-hazardous drinkers and substance users (23.2%).

Association of hazardous drinking and substance use with sexual behaviour.

Both males and females who engaged in HD and SU had significantly higher odds of having
had more than one sexual partner in the past 12 months and engaging in transactional sex
(Tables 3a and b). In males, after adjusting for socio-demographic factors, there was increased
odds of having >1 sexual partner amongst hazardous drinkers (aOR=3.39, 95%Cl|=2.70-4.26),
substance users (aOR=2.67, 95%CI=2.21-3.23) and amongst those that did both (aOR=4.57,
95%ClI=3.59-5.81) compared to non-hazardous drinkers and substance users. In addition,
when comparing to males who did not engage in HD or SU, there was an increased odds of
receiving/providing transactional sex among hazardous drinkers (aOR=3.62, 95%Cl=2.26-
5.79), substance users (aOR=2.49, 95%Cl=1.67-3.73) and concurrent hazardous drinkers and

substance users (aOR=7.72, 95%Cl=5.42-11.01).
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1
2
3
4
5 Table 3a: Association of substance use and hazardous alcohol drinking with sexual risk behaviours in male participants
6 Sexual risk behaviours
7 Inconsistent condom
8 More than one sexual partners Transactional sex use
9 in past 12 month (Yes) (Yes) (Yes)
10 (N%=6761) (N%=6880) (N$=3729)
11 Variable aOR" (95 CI1%) p-value aOR* (95 CI%) p-value aOR'" (95 CI%) p-value
12 Non substance use and non Reference Reference Reference
13 hazardous alcohol drinker
14 Substance user only 2.67(2.21, 3.22) <0.001 2.51(1.68, 3.74) <0.001 1.22(1.03, 1.47) 0.024
Hazardous alcohol drinker only 3.40(2.71, 4.28) <0.001 3.60(2.24, 5.79) <0.001 0.84(0.57, 1.24) 0.376
15 Both hazardous alcohol drinker 4.57(3.59, 5.81) <0.001 7.74(5.44, 11.0) <0.001 1.31(0.95, 1.82) 0.100
16 and substance user
17 TOdds ratio adjusted for age group, marital status, education level, employment status, trial arm and province; *fodds ratio adjusted for age group, employment status, wealth
18 quintile, trial arm and province; ""odds ratio adjusted for age group, marital status, trial arm and employment status, Sunweighted count,
19
20
21
;g Table 3b: Association of substance use and hazardous alcohol drinking with sexual risk behaviours in female participants
24 Sexual risk behaviours
25 Inconsistent condom
More than one sexual partners Transactional sex use
26 in past 12 month (Yes) (Yes) (Yes)
27 (N$=10618) (N$=10701) (N$=6529)
28 Variable aOR" (95 CI%) p-value aOR* (95 CI%) p-value aOR™ (95 CI%) p-value
29 Non substance use and non Reference Reference Reference
30 hazardous alcohol drinker
31 Substance user only 6.92(4.39, 10.9) <0.001 6.62(3.42, 12.8) <0.001 1.16(0.67, 2.03) 0.589
32 Hazardous alcohol drinker only 5.61(3.54, 8.87) <0.001 7.87(4.48, 13.8) <0.001 0.72(0.53,0.98) 0.038
33 Both hazardous alcohol drinker 9.67(4.37,21.4) <0.001 14.3(6.99, 29.1) <0.001 0.90(0.45, 1.79) 0.766
34 and substance user
35 *Odds ratio adjusted for age group, marital status, employment status, education level, trial arm and province, *odds ratio adjusted for age group, education level, employment
36 status, trial arm and marital status; "fodds ratio adjusted for age group, marital status, trial arm, education level, employment status, wealth quintile and province; Sunweighted
37 count
38
39
40
41
42
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In males but not females, substance use was associated with a 22% increased odds of
inconsistent condom use (aOR=1.22, 95% Cl 1.03-1.47). However, in females, HD only was
associated with a 28% decreased odds of inconsistent condom use (aOR=0.73, 95% Cl=0.54-

0.98).

DISCUSSION

In this population-based survey of Zimbabwean youth, the prevalence of HD, SU and
concurrent HD and SU was high, particularly in males who were older, in a higher wealth
guantile and informally or unemployed. HD and SU were associated with having more than
one sexual partner and having received or provided transactional sex in the past 12 months
in both males and females. SU was associated with inconsistent condom use in males whereas

HD in females was associated with consistent condom use.

A systematic review of population based studies conducted between 2000-2016 in sub-
Saharan Africa reported a prevalence of lifetime use of any substance of 37% among
adolescents in Southern Africa (4). The considerable difference in SU prevalence between this
and that reported in our study could be attributed to the inclusion of caffeine and alcohol use
as a psychoactive substance in the systematic review. The Zimbabwe Mental Health
Investment Case reported the population prevalence of substance abuse in the country to be
2%, a prevalence that is lower than that reported in this study, with the prevalence being
higher in young adults than other population groups (20). Cannabis was the most commonly
used substance in this study, results that are similar to other studies that have shown

cannabis to be the most frequently used substance in Zimbabwe and in the Southern African
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region (20-22). When considering hazardous drinking, results from a study conducted in
Eastern Africa in 2014, showed a median prevalence of hazardous drinking of 3% among
young people 15-24 years of age(23). In Zimbabwe in 2016, the population prevalence of

alcohol use disorders in those 15 years and older was reported to be 6.4% (20).

Consistent with our study findings, alcohol and substance use has been reported to be more
prevalent in males than females, with studies showing that current and ever use of substances
can be more than three times higher in males than in females (24-28). Increased HD and SU
in males has been attributed to males having increased access and opportunity to use alcohol
and illicit substance use, cultural roles and expectations surrounding masculinity and alcohol
or SU and the tendency for men to take part in risky health behaviours such as HD and SU
(25,27-29). It is important to note that the prevalence reported particularly among women,
may be an underestimate due to the stigma attached to alcohol and SU in this setting, which

may have resulted in social desirability bias (27,30).

We found a higher prevalence of HD and SU in males that were in a higher wealth quantile
and those who were either informally employed or unemployed compared to being in school
or having formal employment. Men have a breadwinning role and the higher prevalence of
HD and SU among young men may be a consequence of the lack of opportunities, financial
instability and perceived hopelessness in a fragile economic environment with very high rates
of unemployment particularly among young people (31-34). In addition, increased supply and
access of substances caused by porous borders and potentially the COVID-19 pandemic that

resulted in youths being anxious, depressed or unoccupied because of being away from
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school or work due to the lockdowns or loss of employment, may have contributed to HD and

SU in Zimbabwean youths (31,33).

Interestingly, HD and SU although generally much less prevalent in women, were found to be
more common in those who were in school or in formal employment. This may reflect
women’s ability to access these substances due to their ever-changing economic role of in

society (26).

HD and SU were associated with risky sexual behaviour, namely having multiple sexual
partners and transactional sex. This finding is similar to that of other studies that found that
heavy drinking and the use of cannabis and other illicit drugs is associated with an increased
likelihood of having multiple sexual partners and having transactional sex in African youth
(35—39). This may reflect a group that is generally more “risk-taking” and therefore more likely
to engage in both substance use and risky sexual behaviour at this age. HD and SU may also
influence sexual risk behaviour most likely through their disinhibiting effect, resulting in the

inability to reason and make decisions (40,41).

Experimental alcohol and SU as well as sexual behaviour tends to begin during adolescence
and continues into young adulthood as young people gain autonomy and it is therefore a
timely period to intervene to modify behaviours (12,25). Education programmes, highlighting
the dangers of HD and SU, need to start as early as possible, targeting both children and
adolescents with age-appropriate messaging. This could be integrated with comprehensive
sexuality education with a focus on young men, who are a particularly important target group

given that they are generally more likely to engage in higher risk behaviours.
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There is also a real scarcity of HD and SU treatment programmes, and our study adds to the
growing body of literature highlighting the growing problem of HD and SU in Africa,
particularly among young people. Effective and context-appropriate interventions to address
SU and HD are urgently needed. Interventions need to be gender-sensitive and free from risk
of victimisation and related stigma (24). Context-specific research on the range of substances
used, the patterns and drivers of alcohol and substance use and the context and culture of SU
and HD among youth can inform interventions for both prevention and treatment of

addiction.

Our study highlights the relationship between HD and SU and sexual behaviours and draws
attention to both the need and opportunity for the integration of HD and SU screening in
sexual reproductive health care services and as part of HIV prevention programmes. For
example, when providing sexual health counselling, offering condoms, pre-exposure
prophylaxis or HIV or STl testing, there is an opportunity to screen for and address SU (42,43).
Similarly, it is important to address the sexual health of individuals being treated for HD or

SU.

Our study has a number of strengths, namely the large sample size, and that the estimates
derived from a population-based survey. Participants were randomly selected, and
participation rates were high, minimising selection bias. We acknowledge several limitations:
due to its cross-sectional nature, we are unable to establish causality, or the temporality of
associations observed. Use of self-reported measures may result in underreporting of alcohol
and substance use, as well as risky sexual behaviours. The study was conducted in urban and

peri-urban settings and is therefore not representative of rural settings. In addition, we did
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not ascertain the frequency or patterns of substance use; in analyses, use of different

substances (which may have different effects) were considered a single category.

CONCLUSION

In conclusion, this study demonstrates an association between HD, SU and risky sexual
behaviour. There is an urgent need for evidence-based, age, gender and context-appropriate
preventive and treatment interventions targeting HD, SU and sexual behaviour. Importantly
addressing SU and HD should be a core aspect of the HIV prevention toolkit and sexual health

should be integrated within management of SU and HD.
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Potential participants enumerated for the survey (n=18722)
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9 Excluded (n=1039)

10 Reasons: COVID-19 (n=161)
e L_______ Not found (n=77)
12 Refused (n=696)
13 Ineligible (n=27)
14 Other (n=78)

18 ¥
19 94.5% of survey participants enrolled (n=17683)

Excluded from analysis (n=98)

Reasons: Non-binary gender
———————— (male/female) identification
(n=1)

Missing data on strip (n=35)
Missing data on either SU or
29 HD or both (n=62)

31 y
32 99.4% of enrolled participants were included in the data analysis (n=17,585)

38 Figure 1: Participants recruitment flow chart
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ABSTRACT

Introduction

Hazardous drinking (HD) and substance use (SU) can lead to disinhibited behaviour and are
both growing public health problems among Southern African youths. We investigated the
prevalence of SU and HD and their association with risky sexual behaviour among youth in

Zimbabwe.

Methods

A population-based survey of youth aged 18-24 years in three provinces in Zimbabwe was
conducted between October 2021 and June 2022. A questionnaire collected data on HD
(defined as an AUDIT score >8), ever use of substances, and sexual behaviour. Multi-level
mixed effects generalized linear modelling was used to determine associations between
SU/HD and risky sexual behaviour.

Results

Of 17585 participants eligible for this analysis, 61% were female and the median age was 20
(IQR:19, 22) years. Overall, 4.5% and 7.0% of participants reported HD and SU respectively.
Males had a substantially higher prevalence than females of HD (8.2% vs 1.9%) and SU (15.1%
vs 1.5%). Among males, after adjusting for socio-demographic factors, we found increased
odds of having >1 sexual partner in those who engaged in SU (aOR=2.67, 95%Cl=2.21-3.22),
HD (aOR=3.40, 95%Cl=2.71-4.26) and concurrent HD and SU (aOR=4.57,95% CI=3.59-5.81)
compared to those who did not engage in HD or SU. Similarly, there was increased odds of
receiving/providing transactional sex among males who engaged in SU (aOR=2.51,
95%ClI=1.68-3.74), HD (aOR=3.60, 95%Cl|=2.24-5.79), and concurrent HD and SU (aOR=7.74,

95%ClI=5.44-11.0). Substance use was associated with 22% increased odds of inconsistent
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condom use in males (aOR=1.22, 95% CI=1.03-1.47). In females, the odds of having >1 sexual
partner and having transactional sex were also increased amongst those who engaged in SU
and HD.

Conclusions

SU and HD are associated with sexual behaviours that increase the risk of HIV acquisition in
youth. Sexual and reproductive health interventions must consider HD and SU as potential

drivers of risky sexual behaviour in youths.

Keywords: Substance use, hazardous alcohol, youth, HIV, Africa, sexual behavior
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STRENGTHS AND LIMITATIONS OF THIS STUDY

e The study had a large sample size and was adequately powered to detect prevalence

oNOYTULT D WN =

and associations measured.

11 e Participants were randomly selected, and participation rates were high, minimising
13 selection bias.

16 e The cross-sectional nature of the study does not allow us to establish causality, or the
18 temporality of associations observed.

2 e Use of self-reported measures may result in underreporting of alcohol and substance
23 use, as well as risky sexual behaviours.

2% e The study was conducted in urban and peri-urban settings and is therefore not

28 representative of rural settings.
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INTRODUCTION

Hazardous drinking (HD) and substance use (SU) are of increasing public health concern (1).
Globally, an estimated 2.8 million deaths were attributed to alcohol use whilst 425,000 deaths
were estimated to have been caused by SU between 1990 and 2016 (2). Alcohol is the most
used substance globally while SU, defined as the use of illicit drugs such as opioids, cannabis,
amphetamines, and cocaine is on the increase in Sub-Saharan Africa (SSA) (2-8). In 2016
Southern Africa had the second highest age-standardised burden of disease attributable to
alcohol, after Eastern Europe (2). Current SU by adolescents in many countries has been
reported to be higher than lifetime use in previous generations, with SU among adolescents

and young people being predicted to increase in the African continent by 40% by 2030 (9).

Adolescence and young adulthood are periods of rapid physical, psychosocial and cognitive
development due to the increasing complexity in brain development that occurs. Brain
development during adolescence is characterised by slower development of the prefrontal
cortex, that processes cognitive and emotional information such as prioritizing, planning,
rational decision making and self-regulation(10). In contrast, there is rapid development of
the limbic system that regulates emotions, sensation seeking and determining reward and
punishment(10). This developmental disconnect in the brain is thought to result in
experimentation and sensation seeking that may result in risk-taking behaviour during
adolescence and young adulthood(10). Although an essential facet of cognitive development
and maturity, such experimentation and risk-taking may include the hazardous use of alcohol
and substances as well as sexual behaviour that increases an individual’s risk of unintended
pregnancy and transmission of sexually transmitted infections (STI) such as HIV (11,12). SU
and HD impairs cognitive functioning in a variety of ways including causing impaired decision

making, reduced risk perception and disinhibition (12-14). SU and HD may alter the
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individual’s perception of pleasure experienced from having sex under the influence of
intoxicating substances, as well as physically limit an individual’s ability to think of and take
protective measures resulting in increased risk of contracting HIV and other sexually

transmitted infections (1,11,14).

Studies conducted among adolescents and young adults have shown an association between
high alcohol consumption and use of illicit substances with risky sexual behaviour including
inconsistent condom use and having multiple sexual partners (15,16). However, most of these
studies have been conducted in high income countries in Europe, Asia, and the United States.
On conducting a literature search, we found very few studies that have been conducted,
investigating HD, SU and its association with risky sexual behaviour within the African context,
with the few studies that we did find being done in specific populations such as orphans,
children and youth residing in the streets or in informal settlements (1,17,18). There is a
dearth of data on SU and HD among Zimbabwean youth specifically and to our knowledge,
there has been no study conducted to determine the prevalence of HD and SU on a
population-based level, and its association with risky sexual behaviour. The intersection
between SU and HD and sexual behaviours is of particular concern in Southern Africa, which
has the highest HIV prevalence of any global subregion (19). This study therefore aimed to
determine the prevalence of HD and SU and its association with sexual behaviour among

youth, a population at particularly high risk of HIV and STI, in Zimbabwe (20,21).
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METHODS

Study design and study setting

This study used data from a population-based survey conducted to ascertain the outcome of
a cluster-randomised trial (CHIEDZA) [Trial Registration number: NCT03719521]. The trial
protocol has been published elsewhere (20). Briefly the CHIEDZA trial was conducted in three
provinces (Harare, Bulawayo, and Mashonaland East), each with 8 clusters (defined as
geographically demarcated areas) randomised 4:4 to either standard of care (existing facility-
based health services) or the intervention which was integrated community based HIV and
sexual and reproductive health service provision (20). The trial outcomes were ascertained
through a cross-sectional population-based survey, conducted in Harare (October— December
2021), Bulawayo (January— March 2022) and Mashonaland East (April-June 2022) aiming to

recruit 16,800 youths, aged 18-24 years (700 per cluster).

Survey methods

A multi-stage sampling method was employed in the survey: buildings within each cluster
were mapped using satellite images on Openstreetmap, and ARCGIS was used to segment
streets into short sections (roughly 100-200 meters long). Selected street sections were
randomly sampled, and all residents within these sections were listed. Individuals aged 18-24

years living in the mapped sections were invited to participate in the survey.

An interviewer-administered questionnaire collected socio-demographic data, participants’
sexual behaviour, knowledge of and use of HIV prevention methods, mental health, and
experience of violence. The Alcohol Use Disorders Identification Test (AUDIT) was used to

screen for alcohol use disorder (22). This is a 10-item internationally validated tool developed
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by the World Health Organization (WHO) and the most widely used alcohol screening
instrument globally. The frequency of use and range of substances commonly used in the local
setting was recorded. This questionnaire specified drugs by category, as drugs that are
smoked (e.g. weed, dagga, ganja), orally ingested (ganja cake or popcorn, prescription drugs
such as cough syrup), sniffed or inhaled (e.g. glue, cocaine) or injected (excluding medical
drugs like insulin).

Survey data were collected onto encrypted and password-protected electronic tablets using
SurveyCTO (Cambridge, USA) and uploaded to a secure SurveyCTO server at the end of each
day. Data was downloaded and stored onto a password-controlled and secure Biomedical
Research and Training Institute (BRTI) Microsoft SQL Server and managed using Microsoft

Access as the front-end and with access limited to defined study personnel.

Explanatory and outcome variables

An AUDIT score of 8 was used as the cut off in accordance to WHO guidelines, with a score of
8 and above being indicative of HD and harmful alcohol use (22). Substance use was defined
as ever use of one or more of the substances listed above. The outcome was sexual risk
behaviour. Sexual risk behaviour was assessed using three self-reported indicators: (i)
condom use during vaginal and anal sex in the past 12 months (ii) having more than one sexual
partner in the past 12 months, and (iii) receiving or providing transactional sex as defined by
receiving or providing money or help to pay for their expenses or favour in order to enter or
remain in a sexual relationship in the past 12 months. The sociodemographic variables were
categorised as follows: Age was divided into two groups, 18-20 years and 21-24 years. Marital
status was categorised as 'never married' and 'ever married', distinguishing individuals based

on their marital history. The education level was defined by three ascending categories: 'up
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to primary school', 'secondary school’, and 'post-secondary school'. Employment status was
categorised as either 'in school or formal employment' or '‘informal employment or
unemployed', differentiating individuals by their participation in structured employment or
education. Lastly, the wealth quintile ranked individuals into five levels from 'poorest' to
'richest', based on household assets. These quintiles were calculated using principal
components analysis (PCA) to assign weights to household assets (Fridge, bicycle, vehicle,
radio, microwave, cell phone and Computer or laptop or tablet). Each household was then
given a factor score that placed it on a continuous scale of relative wealth. These scores were
standardised to a mean of zero and a standard deviation of one and were used to divide the
sample into five equal parts, known as quintiles. These quintiles represented varying levels of

wealth, from the lowest (poorest) to the highest (richest).

Data analysis

Data analysis was performed using STATA version 17 (StatCorp, Texas, USA). The prevalence
of SU, HD and concurrent SU and HD among males and females was calculated. To assess the
effect of HD and SU on risky sexual behaviour, a forward-stepwise multivariable regression
analysis using a multi-level mixed-effects generalized linear model was used. This model was
selected due to the multistage sampling with stratification and unequal sampling probabilities
for the clusters because they had different numbers of youth residents (23). The analyses
were stratified by sex given the difference in prevalence of SU and HD. Data analysis was
conducted using the "meglm" command in STATA, which allows for the incorporation of
weights in the analysis and utilizes a pseudolikelihood approach to account for the inverse
probability weights. This method is known for providing robust standard errors when

sampling weights are present. Age group was considered an a priori confounder and the final
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models were adjusted for sociodemographic characteristics and trial arm as the intervention

could have had an effect on sexual behaviours.

Patient and public involvement

The research question was informed by reports by health providers, local policy makers,
community members and community leaders of increasing levels of substance use,
particularly among youth. Youth were involved in the design and delivery of the CHIEDZA
intervention. The participant information video used for the informed consent process was
co-designed with youth, and the questionnaire was developed and piloted with youth.
Results of the CHIEDZA have been disseminated to study communities through multiple
community events. A detailed mixed methods process evaluation was embedded in the

CHIEDZA trial and data collection was undertaken by trained youth researchers.

Ethical considerations

Ethical approval was obtained from the Medical Research Council of Zimbabwe (reference
number: MRCZ/A/2387), the Institutional Review Board of the Biomedical Research and
Training Institute (reference number: AP149/2018), and the London School of Hygiene &
Tropical Medicine (LSHTM) Research Ethics Committee (reference number: 12063).
Participants viewed an information video about the study (in either English, Shona or
Ndebele) on a tablet. Consent was documented electronically on a tablet, with participants

retaining a signed paper copy for their records (20).
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RESULTS

Atotal of 17,683 participants were surveyed, with one participant excluded from data analysis
due to being the only one with non-binary gender identification (and therefore not possible
to categorize for analyses), 35 youths excluded due to missing data, and 62 with missing
values on either SU or HD (see Fig 1). Overall, 17,585 participants were eligible for analysis

(Fig 1). The median age of participants was 20 years (IQR: 19, 22) and 61% were female.

Prevalence of HD and SU

Of the 17585 participants eligible for analysis, 15828 (90.3%) were non-substance users and
non-hazardous drinkers. Overall, 816 participants were hazardous drinkers and 1,254 were
substance users. The overall prevalence of HD was 4.5% (95% Cl: 4.1, 4.9) and of SU was 7.0%
(95%Cl: 6.5, 7.6), with the prevalence of concurrent HD and SU being 1.8% (95% Cl: 1.5, 2.0).
Males (591) had a higher prevalence than females (225) of HD (8.2% vs 1.9%). Similarly, a
higher proportion of males 1,070 (15.1%) were substance users compared to females 184
(1.5%). Concurrent HD and SU was reported by 262 (3.7%) males and 51 (0.4%) of females.
Weed or Ganja was the most prevalent substance used in both men (14.5%) and women
(1.06%), followed by swallowed drugs (1.67% in men vs 0.35% in women) and prescription

drugs (1.65% in men vs 0.31% in women)

Among males, HD and SU was more common in older youth (21-24 years), ever married, in a
higher wealth quintile and in those who were informally employed/unemployed compared
to being in school or in formal employment (Table 1). In contrast, in females, HD and SU were
more prevalent among those who were never married compared to those that had ever been

married, in those who had a post-secondary school education, and in those who were in
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school or formal employment compared to those who were unemployed/informally

employed (Table 2).
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Table 1: Substance and hazardous alcohol use of male participants against sociodemographic and economic

characteristics of participants, by sex

BMJ Open

Males
No SU or SU only HD only HD and SU
HD
Variable NS n$ (%)* n% (%)" n% (%)" ns (%)"
Total 6884 5485 (80.4) 808 (11.4) 329 (4.49) 262 (3.71) [95%Cl:
[95%CI:79.1 [95%Cl: [95%Cl: 3.93, 3.22,4.28]
,81.7] 10.4, 12.4] 5.13]
Age category in years
18-20 3825 3231(84.8) 381(9.7) 121(3.2) 92(2.3)
21-24 3059  2254(74.8) 427(13.5) 208(6.2) 170(5.5)
Marital status
Never married 6528  5242(81.0) 759(11.3) 292(4.2) 235(3.5)
Ever married 356 243(71.4) 49(11.5) 37(9.8) 27(7.3)
Education level
Up to Primary 248 190(76.0) 32(12.6) 12(4.8) 14(6.6)
school
Secondary school 6002 4790(80.8) 713(11.4) 274(4.2) 225(3.6)
Post-secondary 634 505(78.6) 63(9.9) 43(7.2) 23(4.3)
schooling
Wealth quintile
Poorest 1148 964(85.4) 124(9.9) 29(2.5) 31(2.2)
Poorer 1192 950(81.6) 141(10.4) 58(4.5) 43(3.6)
Middle 1443 1132(79.1) 177(11.9) 68(4.5) 66(4.5)
Richer 1462  1140(77.9) 184(12.8) 83(5.5) 55(3.8)
Richest 1635  1297(78.4) 182(11.8) 89(5.3) 67(4.4)
Employment
In school or 2824  2386(84.5) 247(8.8) 117(4.0) 74(2.7)
formal
employment
Informal 4060 3099(77.8) 561(13.0)  212(4.8) 188(4.4)

employment
or unemployed

tweighted percent, §unweighted count

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 35



Page 15 of 35 BMJ Open

1
2
3 Table 2: Substance and hazardous alcohol use of female participants against sociodemographic and economic
4 characteristics of participants, by sex
5 Females
6 No SU or SU only HD only HD and SU
7 HD
8 Variable NS ns (%)* ns (%)* ns (%)* n% (%)"
9 Total 10701 10343 (97.0) 133 (1.12) 174 (1.49) 51 (0.41) [95%Cl:
10 [95%Cl: [95%CI: 0.91, [95%Cl: 0.30, 0.56]
1 96.6, 97.3] 1.37] 1.26,1.77]
12 Age category in years
13 18-20 5374  5213(97.3) 67(1.2) 66(1.1) 28(0.4)
14 21-24 5327  5130(96.7) 66 (1.0) 108(1.9) 23(0.4)
15 Marital status
16 Never married 6712 6448(96.5) 101(1.3) 124(1.7) 39(0.5)
17 Ever married 3989 3895(97.7) 32(0.8) 50(1.2) 12(0.3)
18 Education level
Up to Primary 618 607(98.3) 3(0.4) 3(0.5) 5(0.8)
19 school
20 Secondary school 9317 9012(97.0) 118(1.1) 146(1.4) 41(0.4)
21 Post-secondary 766 724(95.0) 12(1.4) 25(3.1) 5(0.5)
22 schooling
23 Wealth quintile
24 Poorest 2499 2438(97.9) 21(0.8) 30(1.0) 10(0.3)
25 Poorer 2214 2150(97.3) 20(0.9) 37(1.6) 7(0.3)
2% Middle 2125 2065(97.4) 22(0.9) 30(1.4) 8(0.3)
27 Richer 1987 1914(96.5) 27(1.3) 36(1.7) 10(0.5)
28 Richest 1860 1763(95.2) 42(2.1) 40(2.0) 15(0.7)
29 Employment
30 In school or 2934 2815(96.5) 49(1.5) 56(1.7) 14(0.3)
formal
31 employment
32 Informal 7767 7528(97.2) 84 (1.0) 118 (1.4) 37 (0.4)
33 employment or
34 unemployed
35 "weighted percent, Sunweighted count
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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Prevalence of risky sexual behaviour in people reporting HD and/or SU

Sexual behaviour of male and female hazardous drinkers and substance users are shown in
Supplementary Table 1. Among males, a higher proportion of those who engaged in HD
(50.9%), SU (43.8%) and concurrent HD and SU (61.1%) had had more than one sexual partner
in the past 12 months compared to those who did not engage in HD or SU (21.4%). Similarly,
a higher proportion of males who engaged in HD (6.6%), SU (5.2%) or concurrent SU and HD
(13.5%) had received or given transactional sex compared to those who had neither reported
HD or SU (1.9%) (Supplementary Table 1). A similar trend was seen among female participants

despite the small numbers of females who reported HD, SU and HD and SU.
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While a lower proportion of sexually active males who engaged in HD and SU used condoms
consistently, the opposite was observed among females, with a higher proportion of female
hazardous drinkers or substance users reporting consistent condom use. Females who
engaged in HD (42.5%), SU (28.9%) and both HD and SU (42.8%) reported consistent condom

use compared to non-hazardous drinkers and substance users (23.2%).

Association of hazardous drinking and substance use with sexual behaviour.

Both males and females who engaged in HD and SU had significantly higher odds of having
had more than one sexual partner in the past 12 months and engaging in transactional sex
(Tables 3a and b). In males, after adjusting for socio-demographic factors, there was increased
odds of having >1 sexual partner amongst hazardous drinkers (aOR=3.39, 95%Cl|=2.70-4.26),
substance users (aOR=2.67, 95%ClI=2.21-3.23) and amongst those that did both (aOR=4.57,
95%ClI=3.59-5.81) compared to non-hazardous drinkers and substance users. In addition,
when comparing to males who did not engage in HD or SU, there was an increased odds of
receiving/providing transactional sex among hazardous drinkers (aOR=3.62, 95%Cl=2.26-
5.79), substance users (aOR=2.49, 95%Cl=1.67-3.73) and concurrent hazardous drinkers and

substance users (aOR=7.72, 95%Cl=5.42-11.01).
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Table 3a: Association of substance use and hazardous alcohol drinking with sexual risk behaviours in male participants

Sexual risk behaviours

Inconsistent condom

More than one sexual partners Transactional sex use
in past 12 month (Yes) (Yes) (Yes)
(N%=6761) (N%=6880) (N%=3729)
Variable aOR" (95 CI1%) p-value aOR* (95 CI%) p-value aOR'" (95 CI%) p-value
Non substance use and non Reference Reference Reference
hazardous alcohol drinker
Substance user only 2.67(2.21, 3.22) <0.001 2.51(1.68, 3.74) <0.001 1.22(1.03, 1.47) 0.024
Hazardous alcohol drinker only 3.40(2.71, 4.28) <0.001 3.60(2.24, 5.79) <0.001 0.84(0.57, 1.24) 0.376
Both hazardous alcohol drinker 4.57(3.59, 5.81) <0.001 7.74(5.44, 11.0) <0.001 1.31(0.95, 1.82) 0.100

and substance user

TOdds ratio adjusted for age group, marital status, education level, employment status, trial arm and province; *fodds ratio adjusted for age group, employment status, wealth

quintile, trial arm and province; ""odds ratio adjusted for age group, marital status, trial arm and employment status, Sunweighted count,

Table 3b: Association of substance use and hazardous alcohol drinking with sexual risk behaviours in female participants

Sexual risk behaviours

Inconsistent condom

More than one sexual partners Transactional sex use
in past 12 month (Yes) (Yes) (Yes)
(N$=10618) (N$=10701) (N$=6529)
Variable aOR" (95 CI%) p-value aOR* (95 CI%) p-value aOR™ (95 CI%) p-value
Non substance use and non Reference Reference Reference
hazardous alcohol drinker
Substance user only 6.92(4.39, 10.9) <0.001 6.62(3.42, 12.8) <0.001 1.16(0.67, 2.03) 0.589
Hazardous alcohol drinker only 5.61(3.54, 8.87) <0.001 7.87(4.48, 13.8) <0.001 0.72(0.53,0.98) 0.038
Both hazardous alcohol drinker 9.67(4.37,21.4) <0.001 14.3(6.99, 29.1) <0.001 0.90(0.45, 1.79) 0.766

and substance user

*Odds ratio adjusted for age group, marital status, employment status, education level, trial arm and province, *odds ratio adjusted for age group, education level, employment

status, trial arm and marital status; "fodds ratio adjusted for age group, marital status, trial arm, education level, employment status, wealth quintile and province; Sunweighted

count
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In males but not females, substance use was associated with a 22% increased odds of
inconsistent condom use (aOR=1.22, 95% Cl 1.03-1.47). However, in females, HD only was
associated with a 28% decreased odds of inconsistent condom use (aOR=0.72, 95% Cl=0.53-

0.98).

DISCUSSION

In this population-based survey of Zimbabwean youth, the prevalence of HD, SU and
concurrent HD and SU was high, particularly in males who were older, in a higher wealth
quintile and informally or unemployed. HD and SU were associated with having more than
one sexual partner and having received or provided transactional sex in the past 12 months
in both males and females. SU was associated with inconsistent condom use in males whereas

HD in females was associated with consistent condom use.

A systematic review of population based studies conducted between 2000-2016 in sub-
Saharan Africa reported a prevalence of lifetime use of any substance of 37% among
adolescents in Southern Africa (4). The considerable difference in SU prevalence between this
and that reported in our study could be attributed to the inclusion of caffeine as a
psychoactive substance in the systematic review, which is not usually the case in many studies
analysing SU. Cannabis was the most commonly used substance in this study, results that are
similar to other studies that have shown cannabis to be the most frequently used substance
in Zimbabwe and in the Southern African region (24-26). When considering hazardous
drinking, results from our study were higher than those found from a study conducted in

Eastern Africa in 2014, which showed a median prevalence of hazardous drinking of 3%
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among young people 15-24 years of age(27). In Zimbabwe in 2016, the population prevalence

of alcohol use disorders in those 15 years and older was reported to be 6.4% (24).

Consistent with our study findings, alcohol and substance use has been reported to be more
prevalent in males than females, with studies showing that current and ever use of substances
can be more than three times higher in males than in females (28-32). Increased HD and SU
in males has been attributed to males having increased access and opportunity to use alcohol
and illicit substance use, cultural roles and expectations surrounding masculinity and alcohol
use or SU and the tendency for men to take part in risky health behaviours such as HD and SU
(29,31-33). It is important to note that the prevalence reported particularly among women,
may be an underestimate due to the stigma attached to alcohol use and SU in this setting,

which may have resulted in social desirability bias (31,34).

We found a higher prevalence of HD and SU in males that were in a higher wealth quintile
and those who were either informally employed or unemployed compared to being in school
or having formal employment. Men have a breadwinning role and the higher prevalence of
HD and SU among young men may be a consequence of the lack of opportunities, financial
instability and perceived hopelessness in a fragile economic environment with very high rates
of unemployment particularly among young people (35—38). In addition, increased supply and
access of substances caused by porous borders and potentially the COVID-19 pandemic that
resulted in youths being anxious, depressed or unoccupied because of being away from
school or work due to the lockdowns or loss of employment, may have contributed to HD and

SU in Zimbabwean youths (35,37).
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Interestingly, HD and SU although generally much less prevalent in women, were found to be
more common in those who were in school or in formal employment. This may reflect
women’s ability to access these substances due to their ever-changing economic role in
society thatis brought about by education and formal employment, both which give women

the financial means to access differing substances more readily (30).

HD and SU were associated with risky sexual behaviour, namely having multiple sexual
partners and transactional sex. This finding is similar to that of other studies that found that
heavy drinking and the use of cannabis and other illicit drugs is associated with an increased
likelihood of having multiple sexual partners and having transactional sex in African youth
(39—43). This may reflect a group that is generally more “risk-taking” and therefore more likely
to engage in both substance use and risky sexual behaviour at this age. HD and SU may also
influence sexual risk behaviour most likely through their disinhibiting effect, resulting in the

inability to reason and make decisions (16,44).

Experimental alcohol use and SU as well as sexual behaviour tends to begin during
adolescence and continues into young adulthood as young people gain autonomy and it is
therefore a timely period to intervene to modify behaviours (12,29). Education programmes,
highlighting the dangers of HD and SU, need to start as early as possible, targeting both
children and adolescents with age-appropriate messaging. This could be integrated with
comprehensive sexuality education with a focus on young men, who are a particularly
important target group given that they are generally more likely to engage in higher risk

behaviours.
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There is also a real scarcity of HD and SU treatment programmes in SSA, with many countries
within the region lacking the capacity to meet the local demand for services(45). Our study
adds to the growing body of literature highlighting the growing problem of HD and SU in
Africa, particularly among young people. Effective and context-appropriate interventions to
address SU and HD are urgently needed. Interventions need to be affordable and accessible
to all, despite gender differences, offering quality services, free from risk of victimisation and
related stigma (28,45). Context-specific research on the range of substances used, the
patterns and drivers of alcohol and substance use and the context and culture of SU and HD

among youth can inform interventions for both prevention and treatment of addiction.

Our study highlights the relationship between HD and SU and sexual behaviours and draws
attention to both the need and opportunity for the integration of HD and SU screening in
sexual reproductive health care services and as part of HIV prevention programmes. For
example, when providing sexual health counselling, offering condoms, pre-exposure
prophylaxis or HIV or STl testing, there is an opportunity to screen for and address SU (46,47).
Similarly, it is important to address the sexual health of individuals being treated for HD or

SU.

Our study has a number of strengths, namely the large sample size, and that the estimates
were derived from a population-based survey. Participants were randomly selected, and
participation rates were high, minimising selection bias. We acknowledge several limitations:
due to its cross-sectional nature, we are unable to establish causality, or the temporality of
associations observed. Use of self-reported measures may result in underreporting of alcohol

and substance use, as well as risky sexual behaviours. The study was conducted in urban and
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peri-urban settings and is therefore not representative of rural settings. In addition, we used

a broad measure of substance use, not taking into consideration the frequency or patterns of

oNOYTULT D WN =

substance use in analyses. Frequency and use of different substances (which may have

1 different effects) were considered a single category.

CONCLUSION

18 In conclusion, this study demonstrates an association between HD, SU and risky sexual
behaviour. There is an urgent need for evidence-based, age, gender and context-appropriate
23 preventive and treatment interventions targeting HD, SU and sexual behaviour. Importantly
addressing SU and HD should be a core aspect of the HIV prevention toolkit and sexual health

28 should be integrated within management of SU and HD.
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Potential participants enumerated for the survey (n=18722)
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9 Excluded (n=1039)

10 Reasons: COVID-19 (n=161)
e L_______ Not found (n=77)
12 Refused (n=696)
13 Ineligible (n=27)
14 Other (n=78)

18 ¥
19 94.5% of survey participants enrolled (n=17683)

Excluded from analysis (n=98)

Reasons: Non-binary gender
———————— (male/female) identification
(n=1)

Missing data on strip (n=35)
Missing data on either SU or
29 HD or both (n=62)

31 y
32 99.4% of enrolled participants were included in the data analysis (n=17,585)

38 Figure 1: Participants recruitment flow chart
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Supplementary Table 1: Sexual risk behaviours and HIV prevention uptake of participants against levels of substance and hazardous alcohol use by sex
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Male Female
No SU or HD SU only HD only HD and SU No SU or HD SU only HD only HD and SU

Variable NS ns (%)* n® (%)* ns (%)* ns (%)* NS
>1 sexual partner in past
12 months

Yes 1861 1182(21.4) 357(43.8) 168(50.9) 154(61.1) 734 625(5.9) 40(33.8) 49(28.6) 20(42.4)

No 4900 4225(78.6) 425(56.2) 151(49.1) 99(38.9) 9884 9645(94.1) 91(66.2 120(71.4) 28(57.6)
Transactional sex

Yes 202 104(1.9) 40(5.2) 23(6.6) 35(13.5) 179 144(1.4) 10(6.5) 17(9.9) 8(19.3)

No 6682 5381(98.1) 768(94.8) 306(93.4) 227(86.5) 10522 6121(98.6) 123(93.5) 157(90.1) 43(80.7)
Inconsistent condom use*

No 2235 1613(59.8) 328(57.7) 170(60.0) 124(54.4) 1578 1469(23.2) 32(28.9) 60(42.5) 17(42.8)

Yes 1494 1042(40.2) 247(42.3) 100(40.0) 105(45.6) 4961 4777(76.8) 68(71.1) 90(57.5) 26(57.2)
Ever taken PrEP*

Yes 50 28(0.4) 9(1.0) 6(1.7) 7(2.6) 96 81(0.8) 3(1.9) 9(5.2) 3(7.8)

No 6834 5457(99.6) 799(99.0) 323(98.3) 255(97.4) 10605 10262(99.2) 130(98.1) 165(94.8) 48(92.2)
Ever taken HIV test

Yes 4157 3127(56.1) 563(69.5) 261(78.6) 206(78.0) 7935 7638(73.6) 108(78.3) 148(85.1) 41(82.7

No 2703 2335(43.9) 244(30.5) 68(21.4) 56(22.0) 2761 2700(26.4) 25(21.7) 26(14.9) 10(17.3

tweighted percent, Sunweighted count, £Only for participants who had ever had sexual intercourse

*PrEP- Pre-exposure prophylaxis in the form of oral tenofovir 300mg/emtricitabine 200mg tablets
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2 STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

2 Item Page
5 No Recommendation No
6 Title and abstract 1 () Indicate the study’s design with a commonly used term in the title or 2

7 the abstract

g (b) Provide in the abstract an informative and balanced summary of what | 2
10 was done and what was found

1 Introduction

:g Background/rationale 2 Explain the scientific background and rationale for the investigation being | 5
14 reported

15 Objectives 3 State specific objectives, including any prespecified hypotheses 5
1? Methods

18 Study design 4 Present key elements of study design early in the paper

19 Setting 5 Describe the setting, locations, and relevant dates, including periods of

;? recruitment, exposure, follow-up, and data collection

22 Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 6
23 of participants

24 Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, | 7
;2 and effect modifiers. Give diagnostic criteria, if applicable

27 Data sources/ 8* For each variable of interest, give sources of data and details of methods 6-7
28 measurement of assessment (measurement). Describe comparability of assessment

29 methods if there is more than one group

2(1) Bias 9 Describe any efforts to address potential sources of bias n/a
32 Study size 10 Explain how the study size was arrived at n/a
33 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 6-7
34 applicable, describe which groupings were chosen and why

22 Statistical methods 12 (a) Describe all statistical methods, including those used to control for 8
37 confounding

38 (b) Describe any methods used to examine subgroups and interactions

zg (c) Explain how missing data were addressed

41 (d) If applicable, describe analytical methods taking account of sampling

42 strategy

ji (e) Describe any sensitivity analyses n/a
45 Results

46 Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 9
j; potentially eligible, examined for eligibility, confirmed eligible, included

49 in the study, completing follow-up, and analysed

50 (b) Give reasons for non-participation at each stage

51 (c) Consider use of a flow diagram

gg Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical,

54 social) and information on exposures and potential confounders

55 (b) Indicate number of participants with missing data for each variable of | 9
56 interest

g; Outcome data 15*  Report numbers of outcome events or summary measures 11-
59 13
60
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Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 13-
estimates and their precision (eg, 95% confidence interval). Make clear 14
which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were n/a
categorized
(c) If relevant, consider translating estimates of relative risk into absolute | n/a
risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, n/a
and sensitivity analyses

Discussion

Key results 18  Summarise key results with reference to study objectives 15

Limitations 19 Discuss limitations of the study, taking into account sources of potential 18
bias or imprecision. Discuss both direction and magnitude of any potential
bias

Interpretation 20  Give a cautious overall interpretation of results considering objectives, 15-
limitations, multiplicity of analyses, results from similar studies, and other | 19
relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 18

Other information

Funding 22 Give the source of funding and the role of the funders for the present study | 20

and, if applicable, for the original study on which the present article is
based

*Give information separately for exposed and unexposed groups.
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published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
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http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is
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ABSTRACT

Objectives: Hazardous drinking (HD) and substance use (SU) can lead to disinhibited
behaviour and are both growing public health problems among Southern African youths. We
investigated the prevalence of SU and HD and their association with risky sexual behaviour
among youth in Zimbabwe.

Design: A population-based survey conducted between October 2021 and June 2022.
Setting: 24 communities in three provinces in Zimbabwe

Participants: Youth aged 18-24 years living in randomly selected households.

Outcome measures: HD was defined as an AUDIT score 28., SU was defined as ever use of >1
commonly used substances in the local setting.

Results: Of 17585 participants eligible for this analysis, 61% were female and the median age
was 20 (IQR:19, 22) years. Overall, 4.5% and 7.0% of participants reported HD and SU
respectively. Males had a substantially higher prevalence than females of HD (8.2% vs 1.9%)
and SU (15.1% vs 1.5%). Among males, after adjusting for socio-demographic factors, we
found increased odds of having >1 sexual partner in those who engaged in SU (aOR=2.67,
95%Cl=2.21-3.22), HD (aOR=3.40, 95%Cl=2.71-4.26) and concurrent HD and SU
(aOR=4.57,95% Cl=3.59-5.81) compared to those who did not engage in HD or SU. Similarly,
there was increased odds of receiving/providing transactional sex among males who engaged
in SU (aOR=2.51, 95%Cl=1.68-3.74), HD (aOR=3.60, 95%Cl=2.24-5.79), and concurrent HD and
SU (aOR=7.74, 95%Cl=5.44-11.0). Substance use was associated with 22% increased odds of
inconsistent condom use in males (aOR=1.22, 95% CI=1.03-1.47). In females, the odds of
having >1 sexual partner and having transactional sex were also increased amongst those who

engaged in SU and HD.
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Conclusion: SU and HD are associated with sexual behaviours that increase the risk of HIV
acquisition in youth. Sexual and reproductive health interventions must consider HD and SU

as potential drivers of risky sexual behaviour in youths.

Keywords: Substance use, hazardous alcohol, youth, HIV, Africa, sexual behavior
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STRENGTHS AND LIMITATIONS OF THIS STUDY

e The study had a large sample size and was adequately powered to detect prevalence

oNOYTULT D WN =

and associations measured.

11 e Participants were randomly selected, and participation rates were high, minimising
13 selection bias.

16 e The cross-sectional nature of the study does not allow us to establish causality, or the
18 temporality of associations observed.

2 e Use of self-reported measures may result in underreporting of alcohol and substance
23 use, as well as risky sexual behaviours.

2% e The study was conducted in urban and peri-urban settings and is therefore not

28 representative of rural settings.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

INTRODUCTION

Hazardous drinking (HD) and substance use (SU) are of increasing public health concern (1).
Globally, an estimated 2.8 million deaths were attributed to alcohol use whilst 425,000 deaths
were estimated to have been caused by SU between 1990 and 2016 (2). Alcohol is the most
used substance globally while SU, defined as the use of illicit drugs such as opioids, cannabis,
amphetamines, and cocaine is on the increase in Sub-Saharan Africa (SSA) (2-8). In 2016
Southern Africa had the second highest age-standardised burden of disease attributable to
alcohol, after Eastern Europe (2). Current SU by adolescents in many countries has been
reported to be higher than lifetime use in previous generations, with SU among adolescents

and young people being predicted to increase in the African continent by 40% by 2030 (9).

Adolescence and young adulthood are periods of rapid physical, psychosocial and cognitive
development due to the increasing complexity in brain development that occurs. Brain
development during adolescence is characterised by slower development of the prefrontal
cortex, that processes cognitive and emotional information such as prioritizing, planning,
rational decision making and self-regulation(10). In contrast, there is rapid development of
the limbic system that regulates emotions, sensation seeking and determining reward and
punishment(10). This developmental disconnect in the brain is thought to result in
experimentation and sensation seeking that may result in risk-taking behaviour during
adolescence and young adulthood(10). Although an essential facet of cognitive development
and maturity, such experimentation and risk-taking may include the hazardous use of alcohol
and substances as well as sexual behaviour that increases an individual’s risk of unintended
pregnancy and transmission of sexually transmitted infections (STI) such as HIV (11,12). SU
and HD impairs cognitive functioning in a variety of ways including causing impaired decision

making, reduced risk perception and disinhibition (12-14). SU and HD may alter the

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 35



Page 7 of 35

oNOYTULT D WN =

BMJ Open

individual’s perception of pleasure experienced from having sex under the influence of
intoxicating substances, as well as physically limit an individual’s ability to think of and take
protective measures resulting in increased risk of contracting HIV and other sexually

transmitted infections (1,11,14).

Studies conducted among adolescents and young adults have shown an association between
high alcohol consumption and use of illicit substances with risky sexual behaviour including
inconsistent condom use and having multiple sexual partners (15,16). However, most of these
studies have been conducted in high income countries in Europe, Asia, and the United States.
On conducting a literature search, we found very few studies that have been conducted,
investigating HD, SU and its association with risky sexual behaviour within the African context,
with the few studies that we did find being done in specific populations such as orphans,
children and youth residing in the streets or in informal settlements (1,17,18). There is a
dearth of data on SU and HD among Zimbabwean youth specifically and to our knowledge,
there has been no study conducted to determine the prevalence of HD and SU on a
population-based level, and its association with risky sexual behaviour. The intersection
between SU and HD and sexual behaviours is of particular concern in Southern Africa, which
has the highest HIV prevalence of any global subregion (19). This study therefore aimed to
determine the prevalence of HD and SU and its association with sexual behaviour among

youth, a population at particularly high risk of HIV and STI, in Zimbabwe (20,21).
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METHODS

Study design and study setting

This study used data from a population-based survey conducted to ascertain the outcome of
a cluster-randomised trial (CHIEDZA) [Trial Registration number: NCT03719521]. The trial
protocol has been published elsewhere (20). Briefly the CHIEDZA trial was conducted in three
provinces (Harare, Bulawayo, and Mashonaland East), each with 8 clusters (defined as
geographically demarcated areas) randomised 4:4 to either standard of care (existing facility-
based health services) or the intervention which was integrated community based HIV and
sexual and reproductive health service provision (20). The trial outcomes were ascertained
through a cross-sectional population-based survey, conducted in Harare (October— December
2021), Bulawayo (January— March 2022) and Mashonaland East (April-June 2022) aiming to

recruit 16,800 youths, aged 18-24 years (700 per cluster).

Survey methods

A multi-stage sampling method was employed in the survey: buildings within each cluster
were mapped using satellite images on Openstreetmap, and ARCGIS was used to segment
streets into short sections (roughly 100-200 meters long). Selected street sections were
randomly sampled, and all residents within these sections were listed. Individuals aged 18-24

years living in the mapped sections were invited to participate in the survey.

An interviewer-administered questionnaire collected socio-demographic data, participants’
sexual behaviour, knowledge of and use of HIV prevention methods, mental health, and
experience of violence. The Alcohol Use Disorders Identification Test (AUDIT) was used to

screen for alcohol use disorder (22). This is a 10-item internationally validated tool developed
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by the World Health Organization (WHO) and the most widely used alcohol screening
instrument globally. The frequency of use and range of substances commonly used in the local
setting was recorded. This questionnaire specified drugs by category, as drugs that are
smoked (e.g. weed, dagga, ganja), orally ingested (ganja cake or popcorn, prescription drugs
such as cough syrup), sniffed or inhaled (e.g. glue, cocaine) or injected (excluding medical
drugs like insulin).

Survey data were collected onto encrypted and password-protected electronic tablets using
SurveyCTO (Cambridge, USA) and uploaded to a secure SurveyCTO server at the end of each
day. Data was downloaded and stored onto a password-controlled and secure Biomedical
Research and Training Institute (BRTI) Microsoft SQL Server and managed using Microsoft

Access as the front-end and with access limited to defined study personnel.

Explanatory and outcome variables

An AUDIT score of 8 was used as the cut off in accordance to WHO guidelines, with a score of
8 and above being indicative of HD and harmful alcohol use (22). Substance use was defined
as ever use of one or more of the substances listed above. The outcome was sexual risk
behaviour. Sexual risk behaviour was assessed using three self-reported indicators: (i)
condom use during vaginal and anal sex in the past 12 months (ii) having more than one sexual
partner in the past 12 months, and (iii) receiving or providing transactional sex as defined by
receiving or providing money or help to pay for their expenses or favour in order to enter or
remain in a sexual relationship in the past 12 months. The sociodemographic variables were
categorised as follows: Age was divided into two groups, 18-20 years and 21-24 years. Marital
status was categorised as 'never married' and 'ever married', distinguishing individuals based

on their marital history. The education level was defined by three ascending categories: 'up
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to primary school', 'secondary school’, and 'post-secondary school'. Employment status was
categorised as either 'in school or formal employment' or '‘informal employment or
unemployed', differentiating individuals by their participation in structured employment or
education. Lastly, the wealth quintile ranked individuals into five levels from 'poorest' to
'richest', based on household assets. These quintiles were calculated using principal
components analysis (PCA) to assign weights to household assets (Fridge, bicycle, vehicle,
radio, microwave, cell phone and Computer or laptop or tablet). Each household was then
given a factor score that placed it on a continuous scale of relative wealth. These scores were
standardised to a mean of zero and a standard deviation of one and were used to divide the
sample into five equal parts, known as quintiles. These quintiles represented varying levels of

wealth, from the lowest (poorest) to the highest (richest).

Data analysis

Data analysis was performed using STATA version 17 (StatCorp, Texas, USA). The prevalence
of SU, HD and concurrent SU and HD among males and females was calculated. To assess the
effect of HD and SU on risky sexual behaviour, a forward-stepwise multivariable regression
analysis using a multi-level mixed-effects generalized linear model was used. This model was
selected due to the multistage sampling with stratification and unequal sampling probabilities
for the clusters because they had different numbers of youth residents (23). The analyses
were stratified by sex given the difference in prevalence of SU and HD. Data analysis was
conducted using the "meglm" command in STATA, which allows for the incorporation of
weights in the analysis and utilizes a pseudolikelihood approach to account for the inverse
probability weights. This method is known for providing robust standard errors when

sampling weights are present. Age group was considered an a priori confounder and the final
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models were adjusted for sociodemographic characteristics and trial arm as the intervention

could have had an effect on sexual behaviours.

Patient and public involvement

The research question was informed by reports by health providers, local policy makers,
community members and community leaders of increasing levels of substance use,
particularly among youth. Youth were involved in the design and delivery of the CHIEDZA
intervention. The participant information video used for the informed consent process was
co-designed with youth, and the questionnaire was developed and piloted with youth.
Results of the CHIEDZA have been disseminated to study communities through multiple
community events. A detailed mixed methods process evaluation was embedded in the

CHIEDZA trial and data collection was undertaken by trained youth researchers.

Ethical considerations

Ethical approval was obtained from the Medical Research Council of Zimbabwe (reference
number: MRCZ/A/2387), the Institutional Review Board of the Biomedical Research and
Training Institute (reference number: AP149/2018), and the London School of Hygiene &
Tropical Medicine (LSHTM) Research Ethics Committee (reference number: 12063).
Participants viewed an information video about the study (in either English, Shona or
Ndebele) on a tablet. Consent was documented electronically on a tablet, with participants

retaining a signed paper copy for their records (20).

10
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RESULTS

Atotal of 17,683 participants were surveyed, with one participant excluded from data analysis
due to being the only one with non-binary gender identification (and therefore not possible
to categorize for analyses), 35 youths excluded due to missing data, and 62 with missing
values on either SU or HD (see Fig 1). Overall, 17,585 participants were eligible for analysis

(Fig 1). The median age of participants was 20 years (IQR: 19, 22) and 61% were female.

Prevalence of HD and SU

Of the 17585 participants eligible for analysis, 15828 (90.3%) were non-substance users and
non-hazardous drinkers. Overall, 816 participants were hazardous drinkers and 1,254 were
substance users. The overall prevalence of HD was 4.5% (95% Cl: 4.1, 4.9) and of SU was 7.0%
(95%Cl: 6.5, 7.6), with the prevalence of concurrent HD and SU being 1.8% (95% Cl: 1.5, 2.0).
Males (591) had a higher prevalence than females (225) of HD (8.2% vs 1.9%). Similarly, a
higher proportion of males 1,070 (15.1%) were substance users compared to females 184
(1.5%). Concurrent HD and SU was reported by 262 (3.7%) males and 51 (0.4%) of females.
Weed or Ganja was the most prevalent substance used in both men (14.5%) and women
(1.06%), followed by swallowed drugs (1.67% in men vs 0.35% in women) and prescription

drugs (1.65% in men vs 0.31% in women)

Among males, HD and SU was more common in older youth (21-24 years), ever married, in a
higher wealth quintile and in those who were informally employed/unemployed compared
to being in school or in formal employment (Table 1). In contrast, in females, HD and SU were
more prevalent among those who were never married compared to those that had ever been

married, in those who had a post-secondary school education, and in those who were in

11
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school or formal employment compared to those who were unemployed/informally

employed (Table 2).
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Table 1: Substance and hazardous alcohol use of male participants against sociodemographic and economic

characteristics of participants, by sex

BMJ Open

Males
No SU or SU only HD only HD and SU
HD
Variable NS n$ (%)* n% (%)" n% (%)" ns (%)"
Total 6884 5485 (80.4) 808 (11.4) 329 (4.49) 262 (3.71) [95%Cl:
[95%CI:79.1 [95%Cl: [95%Cl: 3.93, 3.22,4.28]
,81.7] 10.4, 12.4] 5.13]
Age category in years
18-20 3825 3231(84.8) 381(9.7) 121(3.2) 92(2.3)
21-24 3059  2254(74.8) 427(13.5) 208(6.2) 170(5.5)
Marital status
Never married 6528  5242(81.0) 759(11.3) 292(4.2) 235(3.5)
Ever married 356 243(71.4) 49(11.5) 37(9.8) 27(7.3)
Education level
Up to Primary 248 190(76.0) 32(12.6) 12(4.8) 14(6.6)
school
Secondary school 6002 4790(80.8) 713(11.4) 274(4.2) 225(3.6)
Post-secondary 634 505(78.6) 63(9.9) 43(7.2) 23(4.3)
schooling
Wealth quintile
Poorest 1148 964(85.4) 124(9.9) 29(2.5) 31(2.2)
Poorer 1192 950(81.6) 141(10.4) 58(4.5) 43(3.6)
Middle 1443 1132(79.1) 177(11.9) 68(4.5) 66(4.5)
Richer 1462  1140(77.9) 184(12.8) 83(5.5) 55(3.8)
Richest 1635  1297(78.4) 182(11.8) 89(5.3) 67(4.4)
Employment
In school or 2824  2386(84.5) 247(8.8) 117(4.0) 74(2.7)
formal
employment
Informal 4060 3099(77.8) 561(13.0)  212(4.8) 188(4.4)

employment
or unemployed

tweighted percent, §unweighted count
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Table 2: Substance and hazardous alcohol use of female participants against sociodemographic and economic

characteristics of participants, by sex

Females
No SU or SU only HD only HD and SU
HD
Variable NS ns (%)* ns (%)* ns (%)* n% (%)"
Total 10701 10343 (97.0) 133 (1.12) 174 (1.49) 51 (0.41) [95%Cl:
[95%Cl: [95%Cl: 0.91, [95%Cl: 0.30, 0.56]
96.6, 97.3] 1.37] 1.26,1.77]
Age category in years
18-20 5374  5213(97.3) 67(1.2) 66(1.1) 28(0.4)
21-24 5327  5130(96.7) 66 (1.0) 108(1.9) 23(0.4)
Marital status
Never married 6712 6448(96.5) 101(1.3) 124(1.7) 39(0.5)
Ever married 3989 3895(97.7) 32(0.8) 50(1.2) 12(0.3)
Education level
Up to Primary 618 607(98.3) 3(0.4) 3(0.5) 5(0.8)
school
Secondary school 9317 9012(97.0) 118(1.1) 146(1.4) 41(0.4)
Post-secondary 766 724(95.0) 12(1.4) 25(3.1) 5(0.5)
schooling
Wealth quintile
Poorest 2499 2438(97.9) 21(0.8) 30(1.0) 10(0.3)
Poorer 2214 2150(97.3) 20(0.9) 37(1.6) 7(0.3)
Middle 2125 2065(97.4) 22(0.9) 30(1.4) 8(0.3)
Richer 1987 1914(96.5) 27(1.3) 36(1.7) 10(0.5)
Richest 1860 1763(95.2) 42(2.1) 40(2.0) 15(0.7)
Employment
In school or 2934 2815(96.5) 49(1.5) 56(1.7) 14(0.3)
formal
employment
Informal 7767 7528(97.2) 84 (1.0) 118 (1.4) 37 (0.4)
employment or
unemployed

"weighted percent, Sunweighted count
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Prevalence of risky sexual behaviour in people reporting HD and/or SU

Sexual behaviour of male and female hazardous drinkers and substance users are shown in
Supplementary Table 1. Among males, a higher proportion of those who engaged in HD
(50.9%), SU (43.8%) and concurrent HD and SU (61.1%) had had more than one sexual partner
in the past 12 months compared to those who did not engage in HD or SU (21.4%). Similarly,
a higher proportion of males who engaged in HD (6.6%), SU (5.2%) or concurrent SU and HD
(13.5%) had received or given transactional sex compared to those who had neither reported
HD or SU (1.9%) (Supplementary Table 1). A similar trend was seen among female participants

despite the small numbers of females who reported HD, SU and HD and SU.

15
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While a lower proportion of sexually active males who engaged in HD and SU used condoms
consistently, the opposite was observed among females, with a higher proportion of female
hazardous drinkers or substance users reporting consistent condom use. Females who
engaged in HD (42.5%), SU (28.9%) and both HD and SU (42.8%) reported consistent condom

use compared to non-hazardous drinkers and substance users (23.2%).

Association of hazardous drinking and substance use with sexual behaviour.

Both males and females who engaged in HD and SU had significantly higher odds of having
had more than one sexual partner in the past 12 months and engaging in transactional sex
(Tables 3a and b). In males, after adjusting for socio-demographic factors, there was increased
odds of having >1 sexual partner amongst hazardous drinkers (aOR=3.39, 95%Cl|=2.70-4.26),
substance users (aOR=2.67, 95%ClI=2.21-3.23) and amongst those that did both (aOR=4.57,
95%ClI=3.59-5.81) compared to non-hazardous drinkers and substance users. In addition,
when comparing to males who did not engage in HD or SU, there was an increased odds of
receiving/providing transactional sex among hazardous drinkers (aOR=3.62, 95%Cl=2.26-
5.79), substance users (aOR=2.49, 95%Cl=1.67-3.73) and concurrent hazardous drinkers and

substance users (aOR=7.72, 95%Cl=5.42-11.01).

16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Table 3a: Association of substance use and hazardous alcohol drinking with sexual risk behaviours in male participants

Sexual risk behaviours

Inconsistent condom

More than one sexual partners Transactional sex use
in past 12 month (Yes) (Yes) (Yes)
(N%=6761) (N%=6880) (N%=3729)
Variable aOR" (95 CI1%) p-value aOR* (95 CI%) p-value aOR'" (95 CI%) p-value
Non substance use and non Reference Reference Reference
hazardous alcohol drinker
Substance user only 2.67(2.21, 3.22) <0.001 2.51(1.68, 3.74) <0.001 1.22(1.03, 1.47) 0.024
Hazardous alcohol drinker only 3.40(2.71, 4.28) <0.001 3.60(2.24, 5.79) <0.001 0.84(0.57, 1.24) 0.376
Both hazardous alcohol drinker 4.57(3.59, 5.81) <0.001 7.74(5.44, 11.0) <0.001 1.31(0.95, 1.82) 0.100

and substance user

TOdds ratio adjusted for age group, marital status, education level, employment status, trial arm and province; *fodds ratio adjusted for age group, employment status, wealth

quintile, trial arm and province; ""odds ratio adjusted for age group, marital status, trial arm and employment status, Sunweighted count,

Table 3b: Association of substance use and hazardous alcohol drinking with sexual risk behaviours in female participants

Sexual risk behaviours

Inconsistent condom

More than one sexual partners Transactional sex use
in past 12 month (Yes) (Yes) (Yes)
(N$=10618) (N$=10701) (N$=6529)
Variable aOR" (95 CI%) p-value aOR* (95 CI%) p-value aOR™ (95 CI%) p-value
Non substance use and non Reference Reference Reference
hazardous alcohol drinker
Substance user only 6.92(4.39, 10.9) <0.001 6.62(3.42, 12.8) <0.001 1.16(0.67, 2.03) 0.589
Hazardous alcohol drinker only 5.61(3.54, 8.87) <0.001 7.87(4.48, 13.8) <0.001 0.72(0.53,0.98) 0.038
Both hazardous alcohol drinker 9.67(4.37,21.4) <0.001 14.3(6.99, 29.1) <0.001 0.90(0.45, 1.79) 0.766

and substance user

*Odds ratio adjusted for age group, marital status, employment status, education level, trial arm and province, *odds ratio adjusted for age group, education level, employment

status, trial arm and marital status; "fodds ratio adjusted for age group, marital status, trial arm, education level, employment status, wealth quintile and province; Sunweighted

count
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In males but not females, substance use was associated with a 22% increased odds of
inconsistent condom use (aOR=1.22, 95% Cl 1.03-1.47). However, in females, HD only was
associated with a 28% decreased odds of inconsistent condom use (aOR=0.72, 95% Cl=0.53-

0.98).

DISCUSSION

In this population-based survey of Zimbabwean youth, the prevalence of HD, SU and
concurrent HD and SU was high, particularly in males who were older, in a higher wealth
quintile and informally or unemployed. HD and SU were associated with having more than
one sexual partner and having received or provided transactional sex in the past 12 months
in both males and females. SU was associated with inconsistent condom use in males whereas

HD in females was associated with consistent condom use.

A systematic review of population based studies conducted between 2000-2016 in sub-
Saharan Africa reported a prevalence of lifetime use of any substance of 37% among
adolescents in Southern Africa (4). The considerable difference in SU prevalence between this
and that reported in our study could be attributed to the inclusion of caffeine as a
psychoactive substance in the systematic review, which is not usually the case in many studies
analysing SU. Cannabis was the most commonly used substance in this study, results that are
similar to other studies that have shown cannabis to be the most frequently used substance
in Zimbabwe and in the Southern African region (24-26). When considering hazardous
drinking, results from our study were higher than those found from a study conducted in

Eastern Africa in 2014, which showed a median prevalence of hazardous drinking of 3%
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among young people 15-24 years of age(27). In Zimbabwe in 2016, the population prevalence

of alcohol use disorders in those 15 years and older was reported to be 6.4% (24).

Consistent with our study findings, alcohol and substance use has been reported to be more
prevalent in males than females, with studies showing that current and ever use of substances
can be more than three times higher in males than in females (28-32). Increased HD and SU
in males has been attributed to males having increased access and opportunity to use alcohol
and illicit substance use, cultural roles and expectations surrounding masculinity and alcohol
use or SU and the tendency for men to take part in risky health behaviours such as HD and SU
(29,31-33). It is important to note that the prevalence reported particularly among women,
may be an underestimate due to the stigma attached to alcohol use and SU in this setting,

which may have resulted in social desirability bias (31,34).

We found a higher prevalence of HD and SU in males that were in a higher wealth quintile
and those who were either informally employed or unemployed compared to being in school
or having formal employment. Men have a breadwinning role and the higher prevalence of
HD and SU among young men may be a consequence of the lack of opportunities, financial
instability and perceived hopelessness in a fragile economic environment with very high rates
of unemployment particularly among young people (35—38). In addition, increased supply and
access of substances caused by porous borders and potentially the COVID-19 pandemic that
resulted in youths being anxious, depressed or unoccupied because of being away from
school or work due to the lockdowns or loss of employment, may have contributed to HD and

SU in Zimbabwean youths (35,37).
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Interestingly, HD and SU although generally much less prevalent in women, were found to be
more common in those who were in school or in formal employment. This may reflect
women’s ability to access these substances due to their ever-changing economic role in
society thatis brought about by education and formal employment, both which give women

the financial means to access differing substances more readily (30).

HD and SU were associated with risky sexual behaviour, namely having multiple sexual
partners and transactional sex. This finding is similar to that of other studies that found that
heavy drinking and the use of cannabis and other illicit drugs is associated with an increased
likelihood of having multiple sexual partners and having transactional sex in African youth
(39—43). This may reflect a group that is generally more “risk-taking” and therefore more likely
to engage in both substance use and risky sexual behaviour at this age. HD and SU may also
influence sexual risk behaviour most likely through their disinhibiting effect, resulting in the

inability to reason and make decisions (16,44).

Experimental alcohol use and SU as well as sexual behaviour tends to begin during
adolescence and continues into young adulthood as young people gain autonomy and it is
therefore a timely period to intervene to modify behaviours (12,29). Education programmes,
highlighting the dangers of HD and SU, need to start as early as possible, targeting both
children and adolescents with age-appropriate messaging. This could be integrated with
comprehensive sexuality education with a focus on young men, who are a particularly
important target group given that they are generally more likely to engage in higher risk

behaviours.
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There is also a real scarcity of HD and SU treatment programmes in SSA, with many countries
within the region lacking the capacity to meet the local demand for services(45). Our study
adds to the growing body of literature highlighting the growing problem of HD and SU in
Africa, particularly among young people. Effective and context-appropriate interventions to
address SU and HD are urgently needed. Interventions need to be affordable and accessible
to all, despite gender differences, offering quality services, free from risk of victimisation and
related stigma (28,45). Context-specific research on the range of substances used, the
patterns and drivers of alcohol and substance use and the context and culture of SU and HD

among youth can inform interventions for both prevention and treatment of addiction.

Our study highlights the relationship between HD and SU and sexual behaviours and draws
attention to both the need and opportunity for the integration of HD and SU screening in
sexual reproductive health care services and as part of HIV prevention programmes. For
example, when providing sexual health counselling, offering condoms, pre-exposure
prophylaxis or HIV or STl testing, there is an opportunity to screen for and address SU (46,47).
Similarly, it is important to address the sexual health of individuals being treated for HD or

SU.

Our study has a number of strengths, namely the large sample size, and that the estimates
were derived from a population-based survey. Participants were randomly selected, and
participation rates were high, minimising selection bias. We acknowledge several limitations:
due to its cross-sectional nature, we are unable to establish causality, or the temporality of
associations observed. Use of self-reported measures may result in underreporting of alcohol

and substance use, as well as risky sexual behaviours. The study was conducted in urban and
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peri-urban settings and is therefore not representative of rural settings. In addition, we used

a broad measure of substance use, not taking into consideration the frequency or patterns of

oNOYTULT D WN =

substance use in analyses. Frequency and use of different substances (which may have

1 different effects) were considered a single category.

CONCLUSION

18 In conclusion, this study demonstrates an association between HD, SU and risky sexual
behaviour. There is an urgent need for evidence-based, age, gender and context-appropriate
23 preventive and treatment interventions targeting HD, SU and sexual behaviour. Importantly
addressing SU and HD should be a core aspect of the HIV prevention toolkit and sexual health

28 should be integrated within management of SU and HD.
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Potential participants enumerated for the survey (n=18722)
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9 Excluded (n=1039)

10 Reasons: COVID-19 (n=161)
e L_______ Not found (n=77)
12 Refused (n=696)
13 Ineligible (n=27)
14 Other (n=78)

18 ¥
19 94.5% of survey participants enrolled (n=17683)

Excluded from analysis (n=98)

Reasons: Non-binary gender
———————— (male/female) identification
(n=1)

Missing data on strip (n=35)
Missing data on either SU or
29 HD or both (n=62)

31 y
32 99.4% of enrolled participants were included in the data analysis (n=17,585)

38 Figure 1: Participants recruitment flow chart
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Supplementary Table 1: Sexual risk behaviours and HIV prevention uptake of participants against levels of substance and hazardous alcohol use by sex
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Male Female
No SU or HD SU only HD only HD and SU No SU or HD SU only HD only HD and SU

Variable NS ns (%)* n® (%)* ns (%)* ns (%)* NS
>1 sexual partner in past
12 months

Yes 1861 1182(21.4) 357(43.8) 168(50.9) 154(61.1) 734 625(5.9) 40(33.8) 49(28.6) 20(42.4)

No 4900 4225(78.6) 425(56.2) 151(49.1) 99(38.9) 9884 9645(94.1) 91(66.2 120(71.4) 28(57.6)
Transactional sex

Yes 202 104(1.9) 40(5.2) 23(6.6) 35(13.5) 179 144(1.4) 10(6.5) 17(9.9) 8(19.3)

No 6682 5381(98.1) 768(94.8) 306(93.4) 227(86.5) 10522 6121(98.6) 123(93.5) 157(90.1) 43(80.7)
Inconsistent condom use*

No 2235 1613(59.8) 328(57.7) 170(60.0) 124(54.4) 1578 1469(23.2) 32(28.9) 60(42.5) 17(42.8)

Yes 1494 1042(40.2) 247(42.3) 100(40.0) 105(45.6) 4961 4777(76.8) 68(71.1) 90(57.5) 26(57.2)
Ever taken PrEP*

Yes 50 28(0.4) 9(1.0) 6(1.7) 7(2.6) 96 81(0.8) 3(1.9) 9(5.2) 3(7.8)

No 6834 5457(99.6) 799(99.0) 323(98.3) 255(97.4) 10605 10262(99.2) 130(98.1) 165(94.8) 48(92.2)
Ever taken HIV test

Yes 4157 3127(56.1) 563(69.5) 261(78.6) 206(78.0) 7935 7638(73.6) 108(78.3) 148(85.1) 41(82.7

No 2703 2335(43.9) 244(30.5) 68(21.4) 56(22.0) 2761 2700(26.4) 25(21.7) 26(14.9) 10(17.3

tweighted percent, Sunweighted count, £Only for participants who had ever had sexual intercourse

*PrEP- Pre-exposure prophylaxis in the form of oral tenofovir 300mg/emtricitabine 200mg tablets
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2 STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

2 Item Page
5 No Recommendation No
6 Title and abstract 1 () Indicate the study’s design with a commonly used term in the title or 2

7 the abstract

g (b) Provide in the abstract an informative and balanced summary of what | 2
10 was done and what was found

1 Introduction

:g Background/rationale 2 Explain the scientific background and rationale for the investigation being | 5
14 reported

15 Objectives 3 State specific objectives, including any prespecified hypotheses 5
1? Methods

18 Study design 4 Present key elements of study design early in the paper

19 Setting 5 Describe the setting, locations, and relevant dates, including periods of

;? recruitment, exposure, follow-up, and data collection

22 Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 6
23 of participants

24 Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, | 7
;2 and effect modifiers. Give diagnostic criteria, if applicable

27 Data sources/ 8* For each variable of interest, give sources of data and details of methods 6-7
28 measurement of assessment (measurement). Describe comparability of assessment

29 methods if there is more than one group

2(1) Bias 9 Describe any efforts to address potential sources of bias n/a
32 Study size 10 Explain how the study size was arrived at n/a
33 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 6-7
34 applicable, describe which groupings were chosen and why

22 Statistical methods 12 (a) Describe all statistical methods, including those used to control for 8
37 confounding

38 (b) Describe any methods used to examine subgroups and interactions

zg (c) Explain how missing data were addressed

41 (d) If applicable, describe analytical methods taking account of sampling

42 strategy

ji (e) Describe any sensitivity analyses n/a
45 Results

46 Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 9
j; potentially eligible, examined for eligibility, confirmed eligible, included

49 in the study, completing follow-up, and analysed

50 (b) Give reasons for non-participation at each stage

51 (c) Consider use of a flow diagram

gg Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical,

54 social) and information on exposures and potential confounders

55 (b) Indicate number of participants with missing data for each variable of | 9
56 interest

g; Outcome data 15*  Report numbers of outcome events or summary measures 11-
59 13
60
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Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 13-
estimates and their precision (eg, 95% confidence interval). Make clear 14
which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were n/a
categorized
(c) If relevant, consider translating estimates of relative risk into absolute | n/a
risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, n/a
and sensitivity analyses

Discussion

Key results 18  Summarise key results with reference to study objectives 15

Limitations 19 Discuss limitations of the study, taking into account sources of potential 18
bias or imprecision. Discuss both direction and magnitude of any potential
bias

Interpretation 20  Give a cautious overall interpretation of results considering objectives, 15-
limitations, multiplicity of analyses, results from similar studies, and other | 19
relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 18

Other information

Funding 22 Give the source of funding and the role of the funders for the present study | 20

and, if applicable, for the original study on which the present article is
based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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