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Aims: To estimate the extent to which specific sexual behaviours (being sexually active, having 

multiple sex partners, casual sex, condomless casual sex, anal sex, and condomless anal sex) change 

during periods of methamphetamine use. 

Design: Within-person estimates for the relationship between methamphetamine use and sexual 

behaviour were derived from longitudinal panel data from the MATES cohort (2006 to 2010). 

Setting: Sydney and Brisbane, Australia. Participants: Participants (N = 319) were recruited through 

treatment and other health services, self-identified as heterosexual, were aged 17 to 51 years, 75% 

were male and all were dependent on methamphetamine on study entry.  Measurements: Days of 

methamphetamine use in the past month, and sexual behaviour in the past month, were both assessed 

using the Opiate Treatment Index. Findings: When using methamphetamine, participants had double 

the odds of being sexually active compared with when they were not using, after adjustment for 

demographics and other substance use (Adjusted Odds Ratio [AOR] = 1.9, p = .010). When 

participants were sexually active, they were more likely to have multiple sex partners (AOR = 3.3, p = 

.001), casual sex partners (AOR 3.9, p < .001), and condomless casual sex (AOR = 2.6, p .012) when 

using methamphetamine than when they were not using. During months when participants had a 

casual sex partner, there was no significant reduction in their likelihood of condom use when they 

were using methamphetamine. There was no significant change in the likelihood of having anal sex or 

condomless anal sex during months of methamphetamine use. 

Conclusions: Methamphetamine use is associated with a dose-related increase in being sexually 

active, having multiple sex partners and casual sex partners, and having condomless sex with casual 

partners, but it is not associated with a change in condom use per se. 

 

 

 



 

 

This article is protected by copyright. All rights reserved. 

INTRODUCTION 

Methamphetamine is now a global public health concern, being consumed by an estimated 14-53 

million people world-wide in 2015 [1]. A potential implication of methamphetamine use is for the 

transmission of HIV and other sexually transmitted infections (STIs) [2, 3].  Methamphetamine is 

associated with potentially high-risk sexual behaviours (e.g., multiple sex partners, condomless anal 

sex) [5], and with an elevated prevalence and incidence of HIV [4], although a causal association has 

not been confirmed [3]. 

 

Previous research has focused very specifically on men who have sex with men (MSM) as a high risk 

population for HIV transmission [2, 5-11]. Comparatively few studies have been conducted in 

heterosexual populations [12]. This leaves a substantial gap in our understanding of how 

methamphetamine use might impact on HIV and other STI transmission at a population level. 

Although the risk of HIV transmission may be lower with heterosexual behaviour [13], the larger 

number of people affected may amount to a significant public health impact. This is a particularly 

important consideration in countries where heterosexual HIV transmission is dominant, and where 

there has been concern about the potential impact of increasing methamphetamine use on HIV rates 

[14-16]. 

 

The handful of studies that have examined the relationship between methamphetamine use and 

heterosexual behaviour suggest that methamphetamine use is associated with enhanced libido, 

increased sexual activity, prolonged sexual activity, sexual disinhibition, increased sexual confidence 

[17-19], more sex partners[20], casual sex partners[21], anal sex [21] and trading sex for drugs or 

money [22]. Condomless sex is less consistently observed [19, 22, 23]. This literature is almost 

exclusively comprised of cross-sectional studies. It is therefore is not clear to what extent potentially 

risky sexual behaviour is due to the pre-existing characteristics of people who use methamphetamine 

(e.g., an appetite for risky behaviour which leads to both potentially high risk sexual behaviour and 

illicit drug use  [24]).  
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One way to remove confounding by premorbid factors is to examine the within-person association 

between methamphetamine use and sexual behaviour. The presence of within-person effects are used 

in economics research (where they are referred to as “fixed effects”) [25], and more recently in public 

health research [26-29], because they discount the influence of premorbid variables (e.g. personality 

and historical factors that may lead to potentially risky sexual behaviour), provided that these 

variables are stable across the observation period.  

 

We used longitudinal panel data from a cohort of heterosexual people dependent on 

methamphetamine to estimate within-person effects for the probability of specific sexual behaviours 

(being sexually active; having multiple sex partners, having casual sex partners; having condomless 

sex with casual partners; having anal sex and having condomless anal sex) occurring during periods of 

methamphetamine use relative to periods when people were not using the drug.  We disaggregated 

overall effects to assess whether methamphetamine increased the likelihood of (a) being sexually 

active, (b) engaging in particular types of sexual acts, if people were sexually active (e.g., having 

multiple sex partners or casual sex partners, having anal sex), and (c) having condomless sex if people 

were engaged in potentially high risk sexual behaviours (e.g., sex with casual partners, anal sex). 

Analyses adjusted for concurrent use of other substances and changes in health and demographic 

factors.  

 

METHOD 

Design 

Four non-contiguous one-month panels of data from a prospective longitudinal cohort study were 

used to examine the relationship between methamphetamine use and sexual behaviour. We first 

documented the relationship between methamphetamine use and all sexual behaviour outcomes across 

all participants. However, these relationships represent a composite risk of being sexually active, 



 

 

This article is protected by copyright. All rights reserved. 

engaging in sex with multiple/casual partners, and condom use. To understand the relationship 

between methamphetamine use and each of these specific sexual behaviours we stratified the sample 

into those participants who were at risk for each behaviour. Specifically, we first assessed whether 

methamphetamine was related to being sexually active. We then tested whether methamphetamine use 

was associated with a change in the type of sexual activity (e.g., having multiple sex partners, having 

sex with a casual partner, having condomless casual sex, anal sex, having condomless anal sex) 

during months when participants were sexually active. Third, to understand whether 

methamphetamine use was related to condom use per se, we examined whether methamphetamine 

was associated with having condomless sex for months when individuals where engaged in potentially 

risky behaviour (i.e., during months when participants had a casual partner and during months when 

they had anal sex). 

 

Participants and procedure 

Participants were selected from a larger study, the Methamphetamine Treatment Evaluation Study 

(MATES) cohort, which is detailed elsewhere [21]. In brief, the MATES cohort included 400 people 

entering community-based drug treatment services in Sydney and Brisbane, Australia, for 

methamphetamine use, and 101 methamphetamine users from Sydney who were not in treatment but 

who screened positive for dependence on methamphetamine (i.e, total sample of 501). Recruitment of 

the cohort took place in 2006 and 2007, while follow-up interviews spanned the period from 2006 to 

2010. A structured interview schedule was administered at baseline, 3 months, 1 year and 3 years 

later. The current study used data on the past month at each of these four time points.  Interviews were 

conducted face-to-face or by telephone. All participants provided informed consent, were volunteers, 

and were reimbursed for their time and travel expenses (up to AU$40 per interview).  
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Selection of the cohort for this analysis 

From the MATES cohort, 17 participants were excluded because they did not meet DSM-IV criteria 

for methamphetamine dependence on recruitment. Sexual identity was assessed at the 12 month 

interview by asking participants “Do you identify as being gay, lesbian or bi-sexual?”, with response 

options of: no, gay, lesbian, bisexual, other. Individuals who responded no to this question were 

assumed to self-identify as heterosexual. Only 2 individuals nominated „other‟ and both were 

transgender. For heterosexual participants who were sexually active in the past month, their last 

sexual partner was same-sex in 1% of cases. Participants were excluded from the current analysis if 

they did not participate in the 12-month follow-up interview when sexual identity was assessed, or if 

they declined to provide this information (n = 3).  Of the remaining 364 participants, 319 identified as 

heterosexual (excluded were 6 gay women, 18 bisexual women, 15 gay men, 4 bisexual men and 2 

transgender individuals). All were interviewed at 12 months, 92% (n = 295) were interviewed at 3 

months, and 80% (n = 256) at 3 years.  Three participants declined to answer questions on sexual 

behaviour at one of their interviews, and 7 months of data were censored from the data because sex 

work was the main source of income, resulting in 1,179 months of data for all of the participants 

combined. 

 

Measures 

Sexual behaviour: Sexual behaviour in the past month was assessed at each time point using the HIV 

Risk-taking Behaviour Scale of the Opiate Treatment Index [30, 31]. From the responses to these 

questions we derived data for the past month for (a) any penetrative sex, (b) multiple sex partners, (c) 

sex with a casual partner, (d) any condomless sex with a casual partner, (e) anal sex, and (f) any 

condomless anal sex.  Condomless sex was assessed using the question “How many different people 

did you have unprotected sex with in the last month? (i.e., no use of condoms, dams or gloves)”. Self-

reports of  unprotected sex obtained using this question have been validated against partner reports 

(kappa 0.88) [30].  
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Drug use: Days of use in the past four weeks for methamphetamine and other major drug classes was 

measured at each time point using the Drug Use Scale of the Opiate Treatment Index [30, 31]. Self-

reported abstinence from methamphetamine use was confirmed in a sub-sample of the entire MATES 

cohort (n = 83) using hair toxicology, with false reporting of abstinence occurring in 6% of cases 

(detailed elsewhere [32] ).   

 

Other measures: Other measures at each time point were: current employment status (currently 

unemployed vs. casual/part-time, full-time, student or home duties), net legal income in the past 

fortnight (< AU$400, $400-499, $500-799, $800), accommodation in the past month (private 

dwelling, public housing, parents‟ house, residential rehabilitation, homeless or temporary 

accommodation), living with a partner in the past month, and poor physical or mental health in the 

past month (> 1 standard deviation below the normative mean on the Physical and Mental Component 

Scales of the Short Form 12 respectively [33]). Additional demographics collected at baseline were 

age, not completing high school (< 10 years schooling), tertiary education (none, trade qualification, 

university degree), and whether or not the participant was recruited from a treatment setting. 

 

Statistical analysis 

Data were analyzed using Stata SE version 14.0 [29]. All tests were two-sided with significance set at 

p < 0.05. A series of multi-level regression models was used to determine the relationship between 

methamphetamine use and each sexual behaviour across the four panels of data. A random intercept 

was included in the model to allow for clustering of variance on individuals across panels. The 

outcome measure was the time-varying sexual behaviour being examined, the predictor was time-

varying methamphetamine use in the past month (any use versus no use). Both between- and within-

person effect estimators for past month methamphetamine use were included in each model. The 

between-person effect estimators were calculated as the mean methamphetamine use score across all 
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observed time points. The within-person estimator was calculated for each time point as the difference 

between the observed score at that time point and that participant‟s mean score across all time-points 

(i.e. the deviation from their mean score). Time-varying covariates included past month cannabis use 

(no use, 1-15 days, 16+ days), past month alcohol use (no use, 1-15 days, 16+ days), the number of 

other substances used in that month (heroin, other opioids, benzodiazepines, cocaine, ecstasy, 

hallucinogens, inhalants, tobacco), unemployment, income, accommodation, living with a partner, 

physical and mental health disability. Time invariant covariates included age at baseline, gender, 

incomplete schooling (< year 10), tertiary education and whether the participant was recruited from a 

treatment setting. Poisson models were used for anal sex and condomless anal sex because of the low 

prevalence of these behaviours (anal sex, mean 0.076, variance 0.070; condomless anal sex, mean 

0.058, variance 0.054).  Logit models were used for all other outcomes because these were binary. A 

Hausman test was used to compare model fit. Including a random intercept for recruitment site did not 

significantly alter model fit (difference in coefficients 0.01 – 0.08, p > 0.05). Dose-relationships were 

estimated by extracting the marginal effects for days of methamphetamine use in the past month (0, 

1–15 days, 16+ days) from the adjusted random effects model. These categories were based on the 

median days of methamphetamine use at baseline (see Table 1) and to match our previous studies [28, 

29].  

 

RESULTS 

Sample characteristics 

Participants included in the analysis (N = 319) all identified as heterosexual and met DSM-IV criteria 

for methamphetamine dependence in the year prior to study entry. Most injected methamphetamine. 

Other substance use consisted primarily of tobacco, cannabis, and alcohol. Participants were aged 

between 17 and 51, with a mean age of 31 years; most were male, unemployed, single, Australian-

born and spoke English (Table 1).  
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Methamphetamine use occurred during 56% of the observed months, during which participants used 

the drug on a median of 8 days (IQR 3-18). The majority of participants (89%) were sexually active 

during at least one month of the study period. Sexual activity was reported during 62% of the 

observed months: 36% of these involved a casual partner, and 28% involved more than one partner.  

 

Table 1 about here. 

 

Relationship between methamphetamine use and sexual behaviour 

The unadjusted within-person relationship between methamphetamine use and each sexual behaviour 

is shown in Table 2, including after adjustment for demographic factors and general health (Model 1) 

and further adjustment for concurrent substance use (Model 2). Between-person effects can be found 

in Table S1 (see Supporting Information). The large confidence limits around the between-person 

effects suggested that we only had the statistical power to detect large effects (OR/IRR >3).  

 

Overall effects for sexual behaviour: Unadjusted analyses showed that participants had twice the odds 

of being sexually active during months of methamphetamine use (Table 1). The overall odds of 

having multiple sex partners, casual sex partners, and condomless sex with casual partners were also 

significantly elevated (ORs 4-5) and these effects remained statistically significant after adjustment 

for substance use and demographics (ORs 2-3).  

 

Changes in sexual behaviour during periods of sexual activity:  During months when participants 

were sexually active, they were four times more likely to have multiple partners when they were using 

methamphetamine than when they were not; they were six times more likely to have a casual sex 

partner, and five times more likely to have condomless casual sex (Table 2). Each of these effects was 

significant for both men and women (p < .001; analysis not shown). These relationships were 
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attenuated (ORs 2-4) after adjustment for demographics, health and the use of other substances in the 

same month (Models 1 and 2 respectively, Table 2).  

 

Condom use with casual partners: During months when participants had a casual sex partner, they 

were not significantly more likely to have condomless casual sex when they were using 

methamphetamine than when they were not (Table 2).  

 

Table 2 about here. 

 

Anal sex:  Only 8% of months involved anal sex, but 77% of these months involved condomless anal 

sex. There was no significant within-person association between methamphetamine use and the 

likelihood of having anal sex or having condomless anal sex (Table 2). There was also no change in 

having condomless anal sex use during months of methamphetamine use for participants engaged in 

anal sex (Incidence Rate Ratio [IRR] = 1.0 [95% CI = 0.5 - 1.9], p = .988).  However, there was a 

between-participant effect suggesting that individuals who had higher average methamphetamine use 

(i.e. had used during more months of the study) were more likely to engage in anal sex (adjusted IRR 

= 3.6 [95% CI = 1.5 – 8.3], p = .003) and to have condomless anal sex (adjusted IRR = 4.3 [95% CI = 

1.5-11.9], p = .005). See Model 2 in Table  S1, for details. There were no other significant predictors 

of anal sex, and the only other predictor of condomless anal sex was living with a partner (adjusted 

IRR = 2.0 [95% CI = 1.1 - 3.5], p = 0.020). 

 

Other predictors of sexual behaviour 

Other substance use (with the exception of cannabis use) was associated with being sexually active, 

however, only methamphetamine and alcohol use were associated with casual sex partners, and 

having multiple sex partners was specifically associated with methamphetamine use (Table 3).  
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Dose relationship with methamphetamine use 

Evidence of a dose relationship with frequency of methamphetamine use was most apparent for 

having more than one sexual partner in the past month (relative to no use: 1-15 days AOR = 2.5 [95% 

CI = 1.3 – 4.7], 16+ days AOR = 5.8 [95% CI = 2.6 – 13.2]). Other sexual behaviours showed a less 

compelling dose-relationship with frequency of methamphetamine use (see Figure 1 and Table S2). A 

sensitivity analysis using a cut-point of 8 days of use (i.e., no use, 1-7 days, 8+ days) returned similar 

results (see Table S2).  

 

Tables 3 and Figure 1 about here. 

 

 

DISCUSSION 

In this cohort of dependent methamphetamine users, we found a dose-related increase in the 

likelihood of people having multiple sex partners, casual sex partners and condomless casual sex 

when they were using methamphetamine compared to when they were abstinent from the drug. The 

within-person analysis showed that this increase in risk was net of any premorbid or historical factors 

that may have influenced sexual behaviour, and this risk persisted after adjustment for any changes in 

other substance use, lifestyle factors and general health that occurred concurrently with 

methamphetamine use. Although the use of other substances was also associated with sexual activity, 

with alcohol particularly associated with having casual sex, methamphetamine use specifically was 

associated with having multiple sex partners. This increase in sexual activity was dose-related and 

translated into an increase in the probability of participants having condomless sex with casual sex 

partners. However, there was no significant decrease in condom use during periods of 

methamphetamine use. 
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While it is impossible to confirm a null effect, our failure to detect a significant relationship between 

methamphetamine use and a reduced likelihood of condom use in this sample (i.e., ORs 0.4-0.9 of 

having condomless casual sex when using methamphetamine compared to when not using the drug) 

stands in contrast to an often discussed view that intoxication with methamphetamine increases the 

risk of not using condoms (e.g., through impaired judgement) [5]. Rather, our results suggest that 

methamphetamine is associated with an increased risk of condomless casual sex because it is 

associated with an increase in sexual activity, particularly sex with multiple/casual partners, an effect 

that is likely to be driven by well-documented capacity of the drug to enhance libido [17, 19] and 

sexual disinhibition [19].  The discrepancy between our findings and the results of previous studies is 

likely to reflect our approach of examining the relationship between methamphetamine use and 

condom use specifically amongst people who had a casual sex partner.   

 

These findings none-the-less suggest methamphetamine use is a potential vector in the heterosexual 

transmission of HIV and other STIs. This is important for regions where the heterosexual transmission 

of HIV is high (e.g. Sub-Saharan Africa [34]), particularly where high HIV rates coalesce with high 

rates of methamphetamine use [35], and also in the context of endemic and increasing incidence of 

STIs (e.g., chlamydia, gonorrhea, syphilis) seen in specific population groups [36-38]. In addition to 

having their own health consequences (e.g., cervical cancer, infertility [39]), STIs elevate the risk of 

HIV transmission [40] through various biological mechanisms including ulceration [41].   

 

STI and HIV prevention initiatives targeting heterosexual people who use methamphetamine are 

currently less well developed than those targeting MSM, and are likely to be challenged by lack of 

methamphetamine-specific treatment options [24] and the relatively low levels of contact that people 

who use methamphetamine have with health services [42]. Sexual health messages could be delivered 

to people who inject methamphetamine in tandem with blood-borne virus prevention efforts (e.g., 

needle and syringe programs). However, engaging with people who smoke the drug is likely to prove 

more challenging. The integration of strategies to target sexual health and methamphetamine-related 
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sexual behaviour into mainstream treatment, as has been done for MSM [43], is a further 

consideration. Although not related to current levels of methamphetamine use, a minority of this 

heterosexual sample were engaged in condomless anal sex, which conveys a much greater risk of HIV 

transmission than vaginal sex [44, 45].  

 

Limitations and considerations 

The key strength of our findings is that we were able to establish the risk of specific sexual behaviours 

during periods of methamphetamine use relative to periods when people were not using the drug. This 

discounts many of the potentially confounding factors in understanding the relationship between 

methamphetamine use and sexual behaviour, particularly premorbid personality characteristics that 

may lead to both potentially risky sexual behaviour and substance use. In addition, we adjusted for a 

range of time-varying factors that may have co-occurred with methamphetamine use and which might 

have influenced sexual behaviour (other substance use, relationship status, physical and mental health, 

living circumstances). However, there may have been other potential confounds that we did not 

measure, including whether or not people had STIs or were using prophylactics to reduce the risk of 

contracting HIV. 

 

Unfortunately there were too few participants who did not identify as heterosexual, particularly MSM, 

to compare effects. However, it was evident that both sexual behaviour, and its relationship with 

methamphetamine use, differed from that seen amongst the heterosexual participants in our sample, 

and certainly, some of our findings differ from those arising from longitudinal studies on 

methamphetamine-using MSM [5]. Understanding the relative within-person risk in both communities 

would help quantify their relative contribution to overall HIV and STI transmission risk.  

 

The major limitation of our approach is that it does not indicate the direction of the effect between 

methamphetamine and sexual behaviour. Methamphetamine use and sexual behaviour were both 

measured in an aggregate fashion across the past month, meaning that we are unable to determine 



 

 

This article is protected by copyright. All rights reserved. 

whether sexual behaviour was contemporaneous with methamphetamine use. Although there is 

abundant evidence that stimulant intoxication increases libido [17, 22, 46], and this is a likely catalyst 

for potentially risky sexual behaviour, we cannot discount the possibility that methamphetamine use 

occurs as a consequence of particular sexual behaviour (e.g., increased exposure to drug-using peers 

through sex networks), that individuals may undertake sexual favours to obtain the drug, or that 

individuals who wish to engage in potentially high risk sexual activity take methamphetamine to 

facilitate this behaviour.  

 

Our data on drug use and sexual behaviour were based on self-report, assessed using a validated scale. 

Self-reported substance use is typically accurate when confidentiality was assured [47], as it was in 

our study, and confirmation of abstinence using toxicology (in 94% of cases [32]) supports the 

validity of the methamphetamine use data. The self-reported sexual behaviour was based on a scale 

with validity of between 0.88 and 1.00 against partner self-report [30]. 

 

The outcomes from this study apply to dependent methamphetamine users in a developed country. 

The findings should not be generalized to samples of recreational stimulant users, methamphetamine 

use in to the general population, or methamphetamine use in countries where safe-sex messages and 

access to condoms are more limited. Methamphetamine use in the context of recreational drug use 

may be associated with different patterns of sexual behaviour due to the more social nature of use 

(particularly crystal methamphetamine smoking, which has since become more prevalent in Australia 

[48]), the younger age of people who use recreationally, and differences in the context of use 

compared to our sample, who were mostly older adults who injected methamphetamine users and who 

were recruited largely from a treatment setting. Data also pre-date hepatitis C vaccination and HIV 

prophylaxis, which may alter on people‟s willingness to engage in potentially risky sexual behaviour.  
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Conclusion 

Previous studies have not had the capacity to undertake detailed within-person analyses to explore 

more nuanced relationships between methamphetamine and sexual behaviour. In this cohort, we 

clearly documented that during periods when people were consuming methamphetamine, they were 

more likely to have multiple sexual partners, and that this was associated with an increase in 

condomless sex with casual sex partners. However, we failed to find a significant reduction in 

condom use. This stands in contrast to the view that methamphetamine intoxication reduces condom 

use. Targeted campaigns among people who use methamphetamine need to reinforce the need for 

safety during periods of riskier or more extensive sexual activity. 
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Table 1. Characteristics of the participants at baseline (N = 319) 

 
Total sample (N = 319) 

Past month drug use  

 Methamphetamine use, median days (IQR) 16 (8-21) 

 Cannabis use, n (%) 
 

   No use  66 (21) 

   1-15 days 96 (30) 

   16+ days 157 (49) 

 Alcohol use, n (%)  

   No use (ref) 88 (28) 

   1-15 days 160 (50) 

   16+ days 71 (22) 

 Heroin, n (%) 74 (23) 

 Cocaine, n (%) 86 (27) 

 Ecstasy, n (%) 83 (26) 

 Hallucinogens, n (%) 17 (5) 

 Inhalants, n (%) 21 (7) 

Demographics  

 Age, mean (SD) 31.4 (7.9) 

 Male, n (%) 237 (74) 

 Incomplete schooling, n (%) 99 (31) 

 Unemployed, n (%) 256 (80) 

 Tertiary education, n (%)  

   None 163 (51) 

   Trade/technical  37 (43) 

   University/college  19 (6) 

 Income (past fortnight), n (%)  

   < $400 79 (25) 

   $400-499 93 (29) 

   $500-799 79 (25) 

   800+ 68 (21) 

 Living with partner, n (%) 68 (21) 

 Accommodation, n (%)  

   Private housing 133 (42) 

   Public housing 44 (14) 

   Parent's house 68 (21) 

   Unstable housing 72 (23) 

   Residential rehabilitation 0 (0) 

Health, n (%)  

 Poor physical health 80 (25) 

 Poor mental health 265 (83) 

Notes: Data were for the month prior to treatment for participants recruited on entry to treatment. 

Although no participants were in residential rehabilitation in the month prior to their baseline 

interview, 8% of follow-up interviews involved participants who were living in residential 

rehabilitation. 
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Table 2. The within-person relationship between past month methamphetamine use and past month sexual behaviour  (n = 1,179 months) 
 Number 

(%) of 

months 

Methamphetamine 

use  

(No. (%) of months) 

Unadjusted univariate 

effects  

Model 1
a
  Model 2

b
  

 No Yes  OR/IRR  

(95% CI) 

P value OR/IRR 

(95% CI) 

P value OR/IRR 

 (95% CI) 

P value 

Sexually active 732 (62) 286 (55) 446 (68) 2.3 (1.6-3.3) < .001 2.5 (1.6-3.8) < .001 1.8 (1.1-2.9) .013 

> 1 sex partner  201 (17) 51 (10) 150 (23) 4.3 (2.6-7.0) < .001 4.0 (2.3-7.0) < .001 3.1 (1.7-5.7) < .001 

Casual sex partner  263 (22) 69 (13) 194 (30) 5.2 (3.3-8.1) < .001 4.8 (2.9– 

8.0) 

<.001 3.5 (2.0 – 6.1) <.001 

Condomless sex with a casual sex partner 159 (13) 40 (8) 119 (18) 5.0 (2.9-8.5) < .001 3.8 (2.1 – 6.9) < .001 2.9 (1.5 – 5.4) .001 

Anal sex  88 (8) 27 (5) 61 (9) 1.4 (0.8-2.4) .256 1.3 (0.7-2.4) .369 1.3 (0.7-2.4) .481 

Condomless anal sex  68 (6) 20 (4) 48 (7) 1.4 (0.7-2.6) .329 1.3 (0.6-2.5) .496 1.2 (0.6-2.6) .558 

During months of sexual activity (n = 732 months)          

 > 1 sex partner 201 (27) 51 (18) 150 (34) 4.1 (2.3 – 7.4) < 0.001 3.7 (2.0- 7.0) < .001 3.3 (1.7 – 6.4) .001 

 Casual sex partner 263 (36) 69 (24) 194 (44) 6.4 (3.5-11.4) < 0.001 4.9 (2.6-9.3) < .001 3.9 (2.0-7.6) < .001 

 Condomless sex with a casual sex partner 159 (22) 40 (14) 119 (27) 5.1 (2.7-9.6) < 0.001 3.3 (1.6-6.5)  .001 2.6 (1.2-5.4) .012 

 Anal sex 88 (8) 27 (5) 61 (9) 1.1 (0.6-1.9) .706 1.1 (0.6-1.9) .854 1.1 (0.6-2.0) .868 

 Condomless anal sex 68 (6) 20 (4) 48 (7) 1.1 (0.6 -2.1 .750 1.1 (0.5-2.1) .896 1.1 (0.5-2.3) .838 

Condomless casual sex during months with a casual 

partner (n = 263 months) 

159 (60) 40 (58) 119 (61) 0.9 (0.3-2.9) .873 0.4 (0.1-2.2) .319 0.4 (0.1-2.2) .289 

Note. Incident Rate Ratios (IRRs) are presented for anal sex and Odds Ratios (ORs) are presented for all other outcomes.  Between subject effects can be 

found in Table S1. Other significant correlates of sexual behaviour (from Model 2) are reported in Table 2. 
a
 Adjusted for demographic variables at baseline  (age, gender, schooling, qualifications, recruitment from treatment) and time-varying demographics 

(unemployment, income, living with a partner, accommodation) and time-varying health (mental health disability, physical health disability). 
b
 Adjusted for demographic variables, health (as per Model 1) and time-varying use of other substances (alcohol use, cannabis use, number of other drug 

classes used) 
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Table 3. Adjusted odds ratios (AOR) for methamphetamine and other variables included in Model 

2 (Table 2) for selected sexual behaviours 

 
Sexually active 

During months of sexual activity 

 
> 1 partner Casual sex

 
partner 

 
AOR (95% CI) AOR (95% CI) AOR (95% CI) 

Methamphetamine use    

 Within-person 1.8 (1.1 – 2.9)* 3.3 (1.7 – 6.4)** 3.9 (2.0 – 7.6)*** 

 Between-person  2.6 (1.0 – 6.7)* 2.2 (0.8 – 6.4) 1.3 (0.5 – 3.4) 

Cannabis use 
   

 No use (ref)    

 1-15 days 0.9 (0.5 – 1.4) 1.1 (0.6 – 2.0) 1.1 (0.6 – 2.0) 

 16+ days 1.1 (0.7 – 1.9) 0.7 (0.3 – 1.3) 1.0 (0.5 – 1.8) 

Past month alcohol use 
   

 No use (ref)    

 1-15 days 1.4 (0.9 – 2.2) 1.6 (0.9 – 2.9) 1.9 (1.1 – 3.3)* 

 16+ days 2.1 (1.1 – 3.9)* 1.6 (0.7 – 3.4) 2.2 (1.1 – 4.6)* 

No. other drugs used  1.4 (1.1 – 1.6)** 1.2 (0.9 – 1.5) 1.2 (0.9 – 1.5) 

Age 1.0 (0.9 – 1.0) 0.9 (0.9 – 1.0)** 1.0 (0.9 – 1.0) 

Male 0.6 (0.3 – 1.0) 1.9 (1.0 – 3.8) 2.2 (1.2 – 4.3)* 

Incomplete schooling 1.4 (0.8 – 2.3) 1.1 (0.6 – 2.1) 1.2 (0.7 – 2.1) 

Unemployed 1.2 (0.8 – 2.0) 0.6 (0.3 – 1.1) 0.6 (0.3 – 1.2) 

Tertiary education 
   

 None (ref)    

 Trade/technical 1.2 (0.7 – 1.9) 0.9 (0.5 – 1.6) 0.8 (0.4 – 1.4) 

 University/college 1.2 (0.4 – 3.6) 2.4 (0.7 – 8.7) 1.3 (0.4 – 4.3) 

Income (past fortnight) 
   

 < $400 (ref)    

 $400-499 0.9 (0.5 – 1.5) 1.0 (0.5 – 2.0) 0.9 (0.5 – 1.8) 

 $500-799 0.9 (0.5 – 1.6) 1.1 (0.5 – 2.4) 1.0 (0.5 – 2.1) 

 800+ 1.0 (0.5 – 1.9) 0.7 (0.3 – 1.6) 0.9 (0.4 – 2.0) 

Living with partner 11.0 (5.9 – 20.5)*** 0.1 (0.1 – 0.3) *** 0.1 (0.0 – 0.1) *** 

Accommodation 
   

 Private housing (ref)    

 Public housing 0.9 (0.5 – 1.6) 1.1 (0.5 – 2.3) 0.6 (0.3 – 1.4) 

 Parent's house 1.0 (0.6 – 1.8) 1.1 (0.6 – 2.1) 0.9 (0.5 – 1.6) 

 Unstable housing 0.6 (0.4 – 1.0) 1.3 (0.6 – 2.5) 1.7 (0.8 – 3.2) 

 Residential 

rehabilitation 
0.4 (0.2 – 0.8)* 0.6 (0.2 – 2.1) 0.8 (0.3 – 2.7) 

Poor mental health 0.6 (0.4 – 0.9)* 1.0 (0.6 – 1.6) 1.1 (0.7 – 1.9) 

Poor physical health 1.2 (0.8 – 1.9) 1.5 (0.8 – 2.8) 1.6 (0.9 – 2.9) 

Recruited from 

treatment 
1.7 (1.1 – 2.9)* 1.2 (0.1-2.8) 1.6 (0.7-3.8) 

Note. Drug use measures are for the past month. Reference category (ref); adjusted odds ratio (AOR); 

confidence interval (CI). Odds ratios adjusted for demographic variables at baseline (age, gender, 

schooling, qualifications, recruitment from a treatment setting), time-varying demographics 

(unemployment, income, living with a partner, accommodation), time-varing health (mental health 

disability, physical health disability), and time-varying use of other substances (alcohol use, cannabis 

use, number of other drug classes used). 
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Figure 1. Predicted probability of sexual behaviour in the past month by past month 

methamphetamine use. 


