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Abstract

While risky sexual behaviours related to illicit drug use among street youth have been explored,
the impacts of alcohol use have received less attention. This longitudinal study examined
hazardous alcohol use among a population of street-involved youth, with particular attention to
sexual and drug-related risk behaviours. Data were derived from the At-Risk Youth Study, a
prospective cohort of street-involved youth in Vancouver, Canada. The outcome of interest was
hazardous alcohol use defined by the US National Institute on Alcohol Abuse and Alcoholism. We
used generalized estimating equations (GEESs) analyses to identify factors associated with
hazardous alcohol use. Between 2005 and 2014, 1149 drug-using youth were recruited and 629
(55%) reported hazardous alcohol use in the previous 6 months during study follow-up. In
multivariable GEE analyses, unprotected sex (adjusted odds ratio [AOR] = 1.28, 95% confidence
interval [95% CI] = 1.12-1.46) and homelessness (AOR = 1.35, 95% CI = 1.19-1.54) were
independently associated with hazardous alcohol use (all p <.001). Older age (AOR = 0.95, 95%
Cl =0.92-0.99), Caucasian ethnicity (AOR = 0.74, 95% CI = 0.61-0.90), daily heroin use (AOR =
0.53, 95% CI = 0.42- 0.67), daily crack cocaine smoking (AOR = 0.73, 95% CI = 0.59-0.91), and
daily crystal methamphetamine use (AOR = 0.52, 95% CI = 0.42-0.64) were negatively associated
with hazardous alcohol use (all p <.05). In sub-analysis, consistent dose—response patterns were
observed between levels of alcohol use and unprotected sex, homelessness, and daily heroin
injection. In sum, hazardous alcohol use was positively associated with unsafe sexual behaviour
and negatively associated with high-intensity drug use. Interventions to address hazardous alcohol
use should be central to HIV prevention efforts for street-involved youth.
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INTRODUCTION

Alcohol use is a major cause of morbidity and mortality worldwide. Health consequences
secondary to chronic hazardous alcohol use include liver cirrhosis, cardiovascular disease,
and cancers (Baan et al., 2007; Rehm et al., 2010; Singh et al., 2013). Harms related to acute
intoxication include accidents, interpersonal violence and sexual risk behaviour, often
occurring in youth (Cherpitel, 2013; Taylor et al., 2010). Alcohol use disorders are most
prevalent in young adulthood (18-29 years) (Grant et al., 2015). Alcohol is the main risk
factor contributing to the global burden of disease and outweighs the impacts of tobacco
smoking and illicit drug use among young adults (Gore et al., 2011).

In North America, alcohol is the most commonly used psychoactive substance among youth
based on nationwide surveys (Health Canada, Office of Research and Surveillance,
Controlled Substances and Tobacco Directorate, 2015; Substance Abuse and Mental Health
Services Administration, 2014). Past year alcohol consumption was reported by 70% of
Canadian youth, who were more likely than adults to exceed safer drinking
recommendations (Health Canada, Office of Research and Surveillance, Controlled
Substances and Tobacco Directorate, 2015). However, survey-based research often fails to
capture socially and economically disadvantaged populations including street-involved
youth — that is, young adults who spend all or part of their time working or living on the
street (Farrow, Deisher, Brown, Kulig, & Kipke, 1992).

Street-involved youth are an important population to capture, as they are known to be at risk
of numerous health harms. High rates of HIV-risk behaviour related to drug use behaviours
have been documented in street-involved youth, including high-intensity drug-use patterns
and syringe sharing (Lloyd-Smith, Kerr, Zhang, Montaner, & Wood, 2008; Roy et al., 2003).
Further, sexual risk behaviours such as reporting multiple sex partners and inconsistent
condom use, as well as higher documented rates of sexually transmitted infections (STIs)
have been identified among street- involved youth (Halcon & Lifson, 2004; Milburn,
Rotheram-Borus, Rice, Mallet, & Rosenthal, 2006).

While sexual and drug-related risk behaviours have been commonly studied among street-
involved youth (Ehrenstein, Horton, & Samet, 2004; Tucker et al., 2012; Tyler & Melander,
2010), the associations between alcohol and sexual and drug-related HIV-risk behaviours
have received substantially less attention (Cheng, Johnston, et al., 2016; Mackesy-Amiti,
Donenberg, & Ouellet, 2012). This is surprising given that the prevalence of alcohol use and
alcohol use disorders is highest during young adulthood (Gore et al., 2011; Grant et al.,
2015). Furthermore, in one study involving a cohort of street- involved youth in Montreal,
daily alcohol use was a predictor of premature mortality (Roy et al., 2004), underscoring the
need to understand the role of hazardous alcohol use in this population.

Thus, the purpose of this longitudinal study was to examine hazardous alcohol use among a
cohort of street-involved youth in Vancouver, Canada. We hypothesized that hazardous
alcohol use would be associated with increased sexual risk behaviours, but not drug-related,
HIV-related risk among street- involved youth. Therefore, particular attention was paid to
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associations with sexual risk behaviours and drug-use practices in order to identify
potentially modifiable HIV risk behaviours among street-involved youth.

and recruitment

Data for this study were collected from the At-Risk Youth Study (ARYS), a prospective
cohort of street-involved youth in Vancouver, Canada. The study has previously been
described in detail (Wood, Stoltz, Montaner, & Kerr, 2006). In brief, participants were
recruited through extensive street-based outreach and snowball sampling. Eligibility criteria
included (1) youth between the ages of 14 and 26 at enrolment, (2) use of an illicit drug
other than marijuana in the past 30 days, (3) provision of written informed consent, and (4)
street-involved, defined as being absolutely or temporarily without stable housing, or having
accessed street-based youth services in past 6 months. Similar conditions have previously
been used to define street-involvement among youth (Boivin, Roy, Haley, & Galbaud du
Fort, 2005; DeMatteo et al., 1999).

At baseline and every six months thereafter, participants completed an interviewer-
administered questionnaire pertaining to socio-demographic information, sex- and drug-
related risk behaviours including specific drugs used and modes of use. At every visit,
participants also provided blood samples in order to ascertain HIV and hepatitis C infection
status and received $30 CAD as remuneration. Data for this analysis were collected from
September 2005 to May 2014.

Survey measures

The primary outcome in our analysis was “hazardous alcohol use” defined as National
Institute on Alcohol Abuse and Alcoholism (NIAAA) risky alcohol use, specifically, >14
drinks/week or >4 drinks on one occasion for men and >7 drinks/week or >3 drinks on one
occasion for women (National Institute on Alcohol Abuse and Alcoholism [NIAAA], 2007).
A standard drink is defined as one 12-ounce bottle of beer, one 5-ounce glass of wine, or 1.5
ounces of distilled spirits (NIAAA, 2007).

Socio-demographic explanatory variables of interest included age at baseline (treated as a
continuous variable per additional year older), gender (female vs. male), Caucasian ethnicity
(yes vs. other), and homelessness in the previous six months (yes vs. no). Drug use variables
of interest referring to behaviours in the previous six months included non-fatal overdose,
daily crystal methamphetamine use (injection or non-injection), daily crack cocaine
smoking, daily cocaine use (injection or non-injection), daily heroin use (injection or non-
injection), and syringe sharing, defined as using a syringe that has already been used by
someone else or lending a used syringe to someone else. Other variables of interest included
unprotected sex, defined as vaginal or anal sex without use of a condom in the past 6
months, self-reported history of any diagnosed STIs in the last six months, same sex oral or
anal sexual activity among men (one or more encounters vs. none), engagement in sex work,
defined as the provision of sexual services in exchange for needed items such as money;,
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food, or shelter (yes vs. no), and incarceration, defined as being in detention, prison, drunk
tank, or jail in the previous six months (yes vs. no). These time-updated variables referred to
exposures occurring in the six-month period prior to each study interview. “Female” gender
and all “yes” responses were coded as 1 and “male” gender and all “no” responses were
coded as 0 in the analyses. All drug use and sexual risk behaviours were coded as
dichotomous (yes vs. no).

Statistical analysis

First, we examined baseline characteristics from participants’ first study visit, stratified by
hazardous alcohol use, using Pearson’s 2 test and Wilcoxon rank sum test. Second, we
examined hazardous alcohol use in the past six months during study follow-up using
generalized estimating equations (GEEs) with a logit link function and an exchangeable
correlation structure for the analysis of correlated data (Johnston, Callon, Li, Wood, & Kerr,
2010). In order to adjust for potential confounding in the multivariable GEE analysis,
variables significant at the p < .10 threshold in bivariable analyses were used in the
backwards model selection process. The model with the best overall fit was determined by
the lowest quasi-likelihood under the independence model criterion value (Cui, 2007).

In sub-analysis to assess whether varying intensities of alcohol use were associated with
sexual and drug-related risk behaviours, we created four categories of alcohol use. The
reference category “light drinking” included all individuals who did not fulfil criteria for
hazardous alcohol use and reported a daily drinking average during the last week of <2
drinks for women or <3 drinks for men. We defined “moderate drinking”, “heavy drinking”,
and “very heavy drinking” exposure groups based on the median number of drinks per day
during the past week (8 for women and 10 for men) reported among hazardous drinkers: (1)
“moderate drinking” included individuals who did not fulfil criteria for hazardous alcohol
use and reported a daily drinking average during the last week of >2 drinks for women and
>3 drinks for men; (2) “heavy drinking” included individuals who did fulfil criteria for
hazardous alcohol use and reported a daily drinking average during the last week <8 for
women or <10 for men; and (3) “very heavy drinking” included individuals who reported
hazardous alcohol use and reported a daily drinking average during the last week >8 for
women OR =10 for men. We constructed three GEE models, comparing each exposure
group with the reference group. Individuals who contributed multiple observations during
the study period contributed observations to more than one category when intensity of
alcohol use changed over time. The same explanatory variables of interest were included in
bivariable analyses and those significant at the p < .10 threshold for each exposure group
were included in the fixed multivariable models.

All statistical analyses were performed using the SAS software version 9.4 (SAS Institute,
Cary, NC), and all p-values are two-sided.
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RESULTS

Sample characteristics

A total of 1149 youth were recruited into the ARY'S cohort from September 2005 to May
2014. At study entry, among this sample, the median age was 21 years (interquartile range
[IQR] 19-23 years), 359 (31%) were female, 780 (68%) were Caucasian, and 852 (74%) had
been homeless during last 6 months (Table 1). The median number of study visits per
participant was 3 (IQR = 1-5). For the 796 participants who had more than one study visit,
the median follow-up time per participant was 24.5 months (IQR = 13.3-52.9). This sample
contributed 4343 observations, of which 1493 (34%) included a report of hazardous alcohol
use.

At baseline, 423 (37%) youth reported hazardous alcohol use in the last 6 months, and over
the study period, a total of 629 (55%) reported hazardous alcohol use. Among participants
who reported hazardous alcohol use, the median number of drinks per day during the past
week was 10 (IQR = 6-17) overall, 8 (IQR = 5- 15) for women, and 10 (IQR = 8-18) for
men. Among 1493 observations which involved a report of hazardous alcohol use, 524
(35%) reported <6 drinks per day, 294 (20%) reported 7-11 drinks per day, 309 (20%)
reported 12-17 drinks per day, and 366 (25%) reported >17 drinks per day.

Baseline characteristics of the study sample stratified by hazardous alcohol use are presented
in Table 1. Individuals who reported hazardous alcohol use had a significantly increased
odds of reporting unprotected sex (OR = 1.46, 95% CI = 1.14-1.87) and significantly
decreased odds of: being older (OR=0.95, 95% CI= 0.91-0.99); daily heroin use (OR = 0.21,
95% CI = 0.12- 0.36); daily cocaine use (OR=0.41, 95% CI=0.18- 0.93); daily crack
cocaine smoking (OR = 0.58, 95% CI = 0.40-0.82); daily crystal methamphetamine use (OR
=0.38, 95% CI = 0.24-0.58); syringe sharing (OR = 0.40, 95% CI = 0.26-0.62); and
engagement in sex work (OR =0.58, 95% CI = 0.38-0.88).

Factors associated with hazardous alcohol use

Bivariable and multivariable GEE analyses of factors associated with hazardous alcohol use
are presented in Table 2. In bivariable GEE analysis, individuals who reported hazardous
alcohol use had increased odds of being homeless (OR =1.27, 95% CI = 1.12-1.44) and
engaging in unprotected sex (OR = 1.28, 95% CI = 1.13-1.45). Older age (OR = 0.95, 95%
Cl =0.92-0.98), Caucasian ethnicity (OR = 0.80, 95% CI = 0.66-0.97), daily heroin use
(OR =0.50, 95% CI = 0.40-0.62), daily crack cocaine smoking (OR = 0.79, 95% CI = 0.64—
0.97), daily crystal methamphetamine use (OR = 0.52, 95% CI = 0.43-0.64), and
engagement in sex work (OR =0.73, 95% CI = 0.58-0.91) were negatively associated with
hazardous alcohol use in bivariable analyses.

In multivariable GEE analysis, unprotected sex (adjusted odds ratio [AOR = 1.28, 95% CI =
1.12-1.46) and homelessness (AOR = 1.35, 95% CI = 1.19-1.54) were independently
associated with hazardous alcohol use. Older age (AOR = 0.95, 95% CI = 0.92-0.99),
Caucasian ethnicity (AOR =0.74, 95% CI = 0.61-0.90), daily heroin use (AOR = 0.53, 95%
Cl =0.42-0.67), daily crack cocaine smoking (AOR =0.73, 95% CI = 0.59- 0.91), and daily
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crystal methamphetamine use (AOR = 0.52, 95% CI = 0.42-0.64) were negatively
associated with hazardous alcohol use.

Sub-analysis: dose—response relationship

There were 2765 (64%) observations in the “light drinking” category, 85 (2%) observations
in the “moderate drinking” category, 668 (15%) observations in the “heavy drinking”
category, and 825 (19%) in the “very heavy drinking” category. Multivariable GEE analyses
comparing “moderate drinking”, “heavy drinking”, and “very heavy drinking” with “light
drinking” are presented in Table 3 and displayed in Figure 1. A dose— response pattern was
observed between unprotected sex and intensity of alcohol use whereby “moderate drinking”
was not significantly associated with unprotected sex (AOR = 1.10, 95% CI = 0.70-1.71),
but “heavy drinking” (AOR = 1.28, 95% CI = 1.08-1.52) and “very heavy drinking” (AOR =
1.31, 95% CI = 1.12-1.53) were increasingly significantly associated. Similar patterns
emerged with homelessness and heroin use. Specifically, the AOR for homelessness
increased from 0.72 for “moderate drinking”, to 1.10 for “heavy drinking”, and 1.49 for
“very heavy drinking”, while the AOR for daily heroin use decreased from 0.85 for
“moderate drinking”, to 0.75 for “heavy drinking”, and 0.33 for “very heavy drinking”. The
associations between level of alcohol use and age, crack smoking, and crystal
methamphetamine use did not follow a consistent dose—response pattern.

DISCUSSION

Among our cohort of street-involved youth who use illicit drugs, hazardous alcohol use was
reported by over half of the sample. After intensive covariate adjustment, unprotected sex
and homelessness were positively associated with hazardous alcohol use, while older age,
and multiple markers of high-intensity illicit drug use, specifically daily use of heroin, crack
cocaine and crystal methamphetamine were all negatively associated with hazardous alcohol
use. In sub-analysis, associations for unprotected sex, homelessness, and daily heroin use
were found to largely follow a dose-response pattern suggesting a dose—response
relationship between intensity of alcohol use and these key variables of interest.

Causal links have been established for hazardous alcohol use and HIV transmission via risky
sexual behaviour in the general population (Sheeran, Abraham, & Orbell, 1999; Sheeran &
Orbell, 1998). Increased sexual risk behaviours have also been documented in youth who
drink (Cooper, 2002; Parker, Harford, & Rosenstock, 1994), as well as populations who use
injection drugs (Arasteh, DesJarlais, & Perlis, 2008; Cheng, Kerr, et al., 2016). In one study
involving people who inject drugs, a dose—response relationship was observed between
alcohol consumption and subsequent HIV infection (Howe, Cole, Ostrow, & Mehta Kirk,
2011). Though causality cannot be inferred from our study, we hypothesize that the acute
intoxicating effects of alcohol alter cognitive reasoning and increase sexual arousal,
negatively impacting the ability to negotiate safe sex and consistently use condoms
(Ehrenstein et al., 2004; MacDonald, MacDonald, Zanna, & Fong, 2000).

We found negative associations between hazardous alcohol use and high-intensity illicit
substance use, including daily heroin, crack cocaine, and crystal methamphetamine use. The
negative association observed here between hazardous alcohol use and drug use behaviours,
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including daily substance use, to our knowledge has not previously been reported for street-
involved youth. In fact, one study of adult people who inject drugs found an association
between “at- risk” alcohol use and increased drug-related risk, including syringe sharing
(Stein et al., 2000). The negative association of hazardous alcohol use with drug- related risk
behaviour, taken together with finding a positive association with unprotected sex, suggests
that hazardous alcohol use may be working primarily through risky sexual behaviour to
increase HIV infection risk among street youth (Marshall et al., 2008; Roy et al., 2003).

Hazardous alcohol use was independently associated with homelessness in our study.
Several studies have found that rent subsidy and housing assistance programmes are
associated with reductions in HIV risk behaviours and improved clinical outcomes for HIV-
infected adults (Aidala, Lee, Abramson, Messeri, & Siegler, 2007; Dasinger & Speiglman,
2007). In addition, residential stability was associated with decreased daily alcohol
consumption in a cohort of street-involved youth in Montreal (Roy et al., 2011). Addressing
homelessness is therefore one intervention that may impact youths’ ability to negotiate
sexual risk and reduce alcohol use, independent of individual risk characteristics (Marshall,
2008).

Given the association between hazardous alcohol use and markers of increased risk for
morbidity and mortality, assessment of alcohol use and integration of alcohol-specific
interventions into addiction treatment and HIV prevention programmes for street-involved
youth are warranted. Specifically, our study findings highlight the importance of having
healthcare providers working with street-involved youth routinely performing the Alcohol
Use Disorders Identification Test or other well-validated standard screening techniques to
ascertain which individuals would benefit from addiction treatment interventions (Clark &
Moss, 2010; Saunders, Aasland, Babor, de la Fuente, & Grant, 1993). The use of screening
and brief intervention for hazardous alcohol use in youth is endorsed by the NIAAA
(2004/2005). Anti-craving medications, in particular naltrexone which has demonstrated
efficacy in reducing problematic alcohol use in youth (Miranda et al., 2014), are currently
underutilized and should be scaled up.

Our study has several limitations. First, because street youth are a “hidden” population, our
methods employed snowball sampling and street-based outreach, which do not produce a
truly random sample. Second, because survey questions often touched on behaviours that
youth may not have felt comfortable discussing, socially desirable reporting among our
sample is possible. Third, as this was an observational cohort, though we hypothesized
hazardous alcohol use was an outcome of increased sexual risk behaviour, further research is
needed to determine causality. Fourth, because we relied on self-report of diagnosed STls
for our study, we may have underestimated the true prevalence of infection that resulted in a
non-significant association with hazardous alcohol use (Medlow, Klineberg, & Steinbeck,
2014). Fifth, in the dose-response analysis, the “moderate drinking” group was relatively
small, which may have led to non-significant findings between the “moderate drinking” and
“light drinking” groups.

Our findings indicate that hazardous alcohol use is associated with unsafe sexual, but not
drug-related, risk behaviours. Screening and intervention for hazardous alcohol use and
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associated sexual risk behaviours should be central to HIV prevention efforts among street-
involved youth.
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Adjusted Odds Ratio

Factors Associated with Intensity of Alcohol Use

Moderate | Very |Heavy ‘Moderate Very Heavy |Moderate

Heavy Heavy

Heavy

Heavy |Moderate| Very
Heavy

Very Heavy |Moderate| Very
Heavy Heavy

Unprotected Sex Homelessness Daily Heroin Use Daily Crack Use Daily Meth Use

Levels of Alcohol Use

Figurel.
Dose-response relationship for intensity of alcohol use. All above estimates used the

reference category of “light drinking” that included all individuals who did not fulfil criteria
for hazardous alcohol use and also reported a daily drinking average during the last week of
<2 drinks for women or <3 drinks for men. “Moderate drinking” included individuals who
did not fulfil criteria for hazardous alcohol use and also reported a daily drinking average
during the last week of >2 drinks for women of >3 drinks for men. “Heavy drinking”
included individuals who did fulfil criteria for hazardous alcohol use and also reported a
daily drinking average during the last week <8 for women or <10 for men. “Very heavy
drinking” included individuals who reported hazardous alcohol use and also reported a daily
drinking average during the last week =8 for women OR =10 for men. Explanatory variables
of interest included: age, gender, ethnicity, homelessness, daily cocaine use, daily crack
cocaine use, daily heroin use, daily crystal methamphetamine use, syringe sharing,
incarceration, non-fatal overdose, same sex activity in men, unprotected sex, engagement in
sex work, and STIs. Variables significant at the p < .10 threshold in bivariable analyses for
each exposure group were included in the fixed multivariable models.
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Baseline characteristics of street-involved youth stratified by hazardous alcohol use (7= 1149).

Table 1

Hazar dous alcohol use

Characteristic If423 (36.8%) EZ 726 (63.2%) | OR (95% CI) p-Value

Median age (IQR) | 21 (19-23) 21 (20-23) 0.95 (0.91-0.99) | .025

Gender
Female 131 (31.0) 228 (31.4) 0.98 (0.76-1.27) | .878
Male 292 (69.0) 498 (68.6)

Caucasian ethnicity
Yes 272 (64.3) 508 (70.0) 0.77 (0.60-1.00) | .047
Other 151 (35.7) 218 (30.0)

Homelessness?
Yes 301 (71.2) 551 (75.9) 0.79 (0.60-1.03) | .085
No 120 (28.4) 173 (23.8)

Daily heroin usef:¢
Yes 14 (3.3) 105 (14.5) 0.21 (0.12-0.36) | <.001
No 402 (95.0) 617 (85.0)

Daily cocaine usef¢
Yes 7(.7) 29 (4.0) 0.41 (0.18-0.93) | .029
No 413 (97.6) 694 (95.6)

Daily crack cocaine smokingl7
Yes 48 (11.4) 133 (18.3) 0.58 (0.40-0.82) | .002
No 372 (87.9) 592 (81.5)

Daily crystal methamphetamine useb,¢
Yes 28 (6.6) 115 (15.8) 0.38 (0.24-0.58) | <.001
No 392 (92.7) 606 (83.5)

Syringe sharingb
Yes 28 (6.6) 110 (15.2) 0.40 (0.26-0.62) | <.001
No 393 (92.9) 615 (84.7)

Non-fatal overdose?
Yes 48 (11.4) 106 (14.6) 0.75 (0.52-1.08) | .116
No 374 (88.4) 617 (85.0)

STIs?
Yes 33(7.8) 51 (7.0) 1.12 (0.71-1.77) | 626
No 390 (92.2) 675 (93.0)

Unprotected sexd
Yes 256 (60.5) 370 (51.0) 1.46 (1.14-1.87) | .002
No 163 (38.5) 344 (47.4)
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Hazar dous alcohol use

Characteristic :&:423 (36.8%) Eg 726 (63.2%) | OR (95% CI) | p-value
Male same sexd
>1 21(7.2) 40 (8.0) 0.87 (0.50-1.50) | .611
0 267 (91.4) 441 (88.6)
Sex work?
Yes 32 (7.6) 90 (12.4) 0.58 (0.38-0.88) | .010
No 391 (92.4) 636 (87.6)
Incarceration?
Yes 78 (18.4) 125 (17.2) 1.09 (0.80-1.49) | .586
No 341 (80.6) 596 (82.1)

a ] .
Cl, confidence interval.

b - ’ .
All activities refer to the previous six months.

Any route of consumption (i.e., sniffing, snorting, smoking, or injecting).

a_, . . . -
This variable was restricted to male participants.
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Table 2

Bivariable and multivariable GEE? analysis of factors associated with hazardous alcohol use? among street-
involved youth in Vancouver, Canada (7= 1149).
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Unadjusted oddsratio Adjusted oddsratio

Characterigtic (95% CI©) p-Value | (95% CI©) p-Value
Age

Per year older 0.95 (0.92-0.98) .004 0.95 (0.92-0.99) .008
Caucasian ethnicity

(yes vs. other) 0.80 (0.66-0.97) 026 0.74 (0.61-0.90) .002
Gender

(female vs. male) 0.85 (0.69-1.04) 119
Homelessness?

(yes vs. no) 1.27 (1.12-1.44) <.001 1.35(1.19-1.54) <.001
Daily heroin use%€

(yes vs. no) 0.50 (0.40-0.62) <.001 0.53 (0.42-0.67) <.001
Daily cocaine use€

(yes vs. no) 0.99 (0.64-1.54) .980
Daily crack cocaine smokingd

(yes vs. no) 0.79 (0.64-0.97) 025 0.73 (0.59-0.91) .005
Daily crystal methamphetamine usedé

(yes vs. no) 0.52 (0.43-0.64) <.001 0.52 (0.42-0.64) <.001
Non-fatal overdose?

(yes vs. no) 1.11 (0.92-1.35) 277
Syringe sharingd

(yes vs. no) 0.81 (0.65-1.01) .059
sTIs?

(yes vs. no) 1.14 (0.89-1.46) 315
Unprotected sexd

(yes vs. no) 1.28 (1.13-1.45) <.001 1.28 (1.12-1.46) <.001
Male same sexdvf

(=1vs. 0) 1.09 (0.79-1.51) 610
Sex workd

(yes vs. no) 0.73 (0.58-0.91) .006 0.78 (0.61-1.00) 052
Incarceration?

(yes vs. no) 1.14 (0.97-1.34) 119

a . L .
GEE, generalized estimating equation.

b . . . . . .
Hazardous alcohol use >14 drinks per week or >4 drinks on one occasion for men, and >7 drinks per week or >3 drinks on one occasion for

women.
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CCI, confidence interval.
ad . - .
All activities refer to the previous six months.
e L - . . R
Any route of consumption (i.e., sniffing, snorting, smoking, or injecting).

f . . .
Variable restricted to male participants.
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