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Abstract

Background and Aims: Men who have sex with men (MSM) and inject drugs are at risk for 

HIV infection. Although research exists on non-injection methamphetamine (meth) use and sexual 

risk among MSM, less is known about meth injection and its association with HIV infection 

among MSM who inject drugs.

Methods: We analyzed data from men aged ≥18 years who reported injecting drugs and male-

to-male sexual contact. Men were recruited using respondent-driven sampling, interviewed, and 

tested for HIV during the 2012 and 2015 cycles of National HIV Behavioral Surveillance among 

persons who inject drugs. We included data from 8 cities where ≥10 MSM reported meth as the 

primary drug injected. We assessed differences in demographic characteristics, past 12 months risk 

behaviors, and HIV infection between MSM who primarily injected meth and those who primarily 

injected another drug.

Results: Among 961 MSM, 33.7% reported meth as the drug they injected most often. 

Compared to MSM who primarily injected other drugs, MSM who primarily injected meth were 

more likely to have had ≥5 condomless anal sex partners, have been diagnosed with syphilis, and 

were less likely to report sharing syringes. In multivariable analysis, injecting meth was associated 

with being HIV-positive (adjusted prevalence ratio 1.48; 95% confidence interval 1.08–2.03). 

Including number of condomless anal sex partners in mediation analysis rendered this association 

no longer significant.
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Conclusions: HIV prevalence among MSM who primarily injected meth was almost 50% 

higher than among MSM who primarily injected other drugs, and this association was mediated by 

sexual risk.
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1. Introduction

Men who have sex with men (MSM) and who inject drugs are at high risk for HIV infection 

from both sexual and injection-related risk behaviors. MSM who inject methamphetamine 

(meth) may have additional risk relative to MSM who inject other drugs because of the 

psychological and physiological effects of meth on sexual behavior and HIV transmission 

risk. Meth is a highly addictive stimulant drug that can be snorted, smoked, and ingested, 

as well as injected (Shoptaw and Reback, 2007). Many MSM use meth to enhance sex and 

to remove feelings of shame and guilt associated with being gay as suggested by Reback 

(1997). Meth increases libido and is also associated with impulsivity and a reduction in 

inhibitions, which can lead men to engage in unsafe sex (Fawcett, 2015; Kurtz, 2005; Peck 

et al., 2005; Prestage et al., 2009; Semple et al., 2002; Shoptaw and Reback, 2007; Shrem 

and Halkitis, 2008). Men using meth are more likely to have condomless anal sex and sex 

with multiple partners (Colfax et al., 2001; Halkitis et al., 2001; Scott et al., 2007). There 

are additional physiological effects of meth that increase the risk for HIV, including mucosal 

dryness and reduced sexual sensitivity. MSM who use meth are more likely to engage in 

rougher sex and sex for longer durations of time, which may result in mucosal tears that can 

increase the risk for HIV transmission (Fawcett, 2015; Shoptaw and Reback, 2007). Meth 

also restricts blood flow, making it difficult to achieve a full erection; as a result, users are 

more likely to engage in receptive anal sex, which carries a higher risk for HIV transmission 

(Baggaley et al., 2010; Mansergh et al., 2006).

A 2015 meta-analysis found a significant association among MSM between meth or 

amphetamine use by any route versus no use and HIV infection (Vu et al., 2015); however, 

none of the studies examined the association specifically between meth injection and HIV. 

One paper found that among MSM who injected drugs, a higher proportion of MSM who 

were HIV-positive injected amphetamine compared to HIV-negative MSM (86% vs 76%). 

The association was statistically significant but did not control for potential confounders, 

and the data are almost two decades old (Kral et al., 2005). More importantly, current 

research is limited in our understanding of whether HIV acquisition among MSM who 

inject meth is facilitated by sexual versus injection risk (Drumright et al., 2006). A previous 

study among women who inject drugs found that those who injected meth were more 

likely to report both sexual and injection-related risk behaviors (Lorvick et al., 2006). A 

study in Seattle found higher HIV prevalence among MSM who most commonly injected 

meth compared to other MSM-IDU (Burt and Thiede, 2014). A better understanding of the 

contribution of sexual versus injection-related risk behaviors to HIV transmission among 

MSM injecting meth is required to address the high HIV prevalence among MSM who inject 

drugs. A Centers for Disease Control and Prevention (CDC) consultation called for more 
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research on the association of methamphetamine use with sexual risk behavior and incident 

HIV/STD infections in subpopulations of MSM (Mansergh et al., 2006a).

Meth use by any route of administration is common among US MSM; estimates of past 12 

month use from different studies range from 10%–27% (Centers for Disease Control and 

Prevention, 2016; Forrest et al., 2010; Raymond et al., 2013; Reback et al., 2013; Shrem 

and Halkitis, 2008; Spindler et al., 2007). However, less is known about the prevalence of 

meth injection. One study of gay and bisexual HIV-positive men found that 65% of men who 

had injected drugs in the past 90 days had injected meth (Ibañez et al., 2005). Data from 

the United Kingdom suggest that meth injection could be increasing among MSM (Kirby 

and Thornber-Dunwell, 2013; Sullivan, 2015), and there are anecdotal reports of similar 

trends from organizations working with MSM in the Netherlands (Knoops et al., 2015). It 

is believed that the use of internet sites to find sex parties and drug ‘dens’ may be one 

driver of this trend (Kirby and Thornber-Dunwell, 2013), which is concerning, as US MSM 

increasingly use online resources to meet each other (Grov et al., 2014). While US substance 

use treatment admission data are not reported separately for MSM, the percentage of 

meth-related treatment admissions where injection was the primary route of administration 

increased steadily from 19% in 2008 to 26% in 2014 (Substance Abuse and Mental 

Health Services Administration Center for Behavioral Health Statistics and Quality, 2016; 

Substance Abuse and Mental Health Services Administration Office of Applied Studies, 

2010). Similarly, a study in Denver, Colorado reported that the proportion of people who 

inject drugs (PWID) who reported injecting methamphetamine most frequently increased 

from 2% in 2005 to 30% in 2015 (Al-Tayyib et al., 2017). In Seattle, the proportion 

of PWID reporting any recent methamphetamine use increased in recent years. While no 

increase was reported for MSM-PWID, the use of injected methamphetamine remained high 

(> 70%) since 2009 (Glick et al., 2018).

We used data from the 2012 and 2015 National HIV Behavioral Surveillance (NHBS) cycles 

among persons who inject drugs and limited the analyses to participants who reported 

male-to-male sex in the past 12 months. Our main objective was to determine whether MSM 

who primarily inject meth were more likely to be HIV-infected compared to MSM who 

primarily injected other drugs. A secondary objective was to explore whether any excess 

HIV risk was mediated by sexual or injection-related risk behaviors.

2. Methods

NHBS methods are described in detail elsewhere (Gallagher et al., 2007; Lansky et al., 

2007). Briefly, data collection was conducted in 20 US metropolitan statistical areas (MSAs) 

with high AIDS burden (referred to in this report by the principal city name). Formative 

research was conducted to inform survey implementation (Allen et al., 2009). Participants 

were then recruited using respondent-driven sampling (RDS) (Heckathorn, 1997; Lansky 

et al., 2007) beginning with 5–10 ‘seed’ participants per city. Persons were eligible to 

participate in the survey if they injected drugs in the past 12 months and were aged ≥18 

years, residents of the MSA, able to complete the survey in English or Spanish, and able to 

provide informed consent. Self-reported drug injection in the past 12 months was confirmed 

by observation of physical evidence of recent injection and by assessing knowledge of 
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injection practices. Trained interviewers administered a standardized questionnaire face to 

face. HIV testing was performed on blood or oral specimens with rapid or laboratory-based 

testing and confirmed with Western blot or immunofluorescence. Participants could recruit 

up to five people they knew who injected drugs, who lived in the MSA, and who had not 

participated before. Participants were offered incentives for completing the survey, taking 

an HIV test (typically 25 USD for each), and for recruiting others (typically 10 USD per 

recruit). All NHBS activities are anonymous.

2.1. Measures

A nonreactive rapid test was considered a definitive negative result. Participants were 

considered to be HIV-positive if they had a reactive rapid test followed by a laboratory-

confirmed positive HIV test result. The main independent variable examined is ‘primary 

drug,’ defined as the drug the participant reported injecting most often. Participants were 

asked which drug they injected most often. If participants answered ‘Crystal, meth, Tina, 

crank, ice’ in 2012, and ‘Methamphetamine, also known as meth, crystal meth, speed, 

or crank’ in 2015 they were categorized as using meth as their primary drug injected. 

Participants who reported injecting any other drug most frequently constituted the reference 

category. Other measures have been defined elsewhere (Centers for Disease Control and 

Prevention, 2015).

2.2. Analysis

Analyses were limited to data from participants who reported male gender, completed the 

interview, reported at least one male oral or anal sex partner in the past 12 months, and had 

a valid NHBS HIV test result. Only cities where at least ten individual MSM in either 2012 

or 2015 reported injecting meth as their primary drug were included in analyses. As the 

objective was to examine the potential risk of HIV acquisition associated with primary drug 

injected, participants who reported being diagnosed with HIV in the same year or prior to 

the year that they first injected drugs or were missing date of HIV diagnosis were excluded.

Using data from 2012 and 2015 combined, we examined primary drug injected by 

sociodemographic characteristics and city of interview. We furthermore compared the 

prevalence of sexual and drug use risk behaviors, HIV infection, and use of prevention 

and testing services by primary drug injected.

We examined the bivariate association between primary drug and HIV infection. We 

used previous research and evaluation of directed acyclic graphs, a way to graphically 

explore relationships between variables (Hernan and Robins, 2010; Robins, 2003), to 

inform selection of potential confounders of the association between primary drug and HIV 

infection for multivariable analyses. Variables that were significantly associated with both 

primary drug and HIV infection were added one by one, starting with the variable with the 

lowest P-value for the association with HIV infection. Variables with P < 0.05 were retained 

in the model. Race has been shown to be an important factor in HIV risk in the United 

States and, despite the lack of a significant association with the outcome in this sample, 

was included in the model. We also retained education in the model for similar reasons. 

Sexual identity was included as a two-level variable: gay-identified and nongay identified. 
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We evaluated whether there was an interaction between region (West Coast and Denver vs. 

East) and primary drug.

To evaluate whether the association between primary drug and HIV infection was mediated 

by syringe sharing and the number of condomless anal sex partners in the past 12 months, 

we added these variables to the confounder-adjusted multivariable model. However, our 

analyses are limited by the cross-sectional nature of NHBS, and we cannot infer causality. In 

a sensitivity analysis, multivariable analysis was repeated with a sample that excluded men 

who injected meth in addition to primarily injecting another drug.

Bivariate and multivariable analyses used Poisson models with generalized estimating 

equations (GEE) clustered on recruitment chain in PROC GENMOD in SAS v. 9.3. 

To account for the sampling design (Broz et al., 2014), we: 1) clustered the model on 

recruitment chain (Wagner et al., 2011; Zeger and Liang, 1986) to account for the general 

dependence among observations linked to one another in population networks and 2) 

included city as a covariate in the models to account for the multi-site nature of the study.

2.3. Ethics

Verbal informed consent was obtained from all participants. NHBS activities were approved 

by local institutional review boards (IRB) in participating cities and approved by CDC.

This report has been prepared in accordance with the STROBE guidelines for reporting of 

observational studies (Von Elm et al., 2014).

3. Results

In 2012 and 2015, 14,617 men who injected drugs had complete interview data and a valid 

HIV test result. Of 14,617 men, 1679 (11.4%) reported having ≥ 1 male oral or anal sex 

partner in the past 12 months. Eight cities had at least ten MSM who reported injecting 

meth most frequently (Atlanta, Denver, Houston, Los Angeles, New Orleans, San Diego, 

San Francisco, Seattle) and contributed data for this analysis from 1032 MSM. We excluded 

72 participants who reported receiving their first positive HIV test prior to or in the same 

year that they first injected any drug (n = 69) or had missing date of HIV diagnosis (n = 3).

Of 961 MSM included in the final analysis sample, 324 (33.7%) reported injecting meth 

most often, 429 (44.6%) most often injected heroin, 74 (7.7%) most often injected cocaine, 

98 (10.2%) most often injected ‘speedball’ (heroin and cocaine together), and 36 (3.8%) 

most often injected some other drug (data not shown in table). City-specific sample 

estimates of the percentage of MSM who primarily injected meth ranged from 9.7% 

(Atlanta) to 57.6% (San Francisco) (Fig. 1) across both years.

Background characteristics, sexual and drug use behaviors, and use of prevention services 

by primary drug injected are described in Table 1. Primary drug differed by age; meth users 

were more likely to be younger (P = 0.005) (Table 1). Primary drug also differed by race: 

59.3% of meth users were white compared to 35.3% of those reporting a different primary 

drug (P = 0.04). Participants who primarily injected meth had higher levels of education; 

47.8% had some college education or above compared to 35.3% of those who primarily 
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injected any other drug (P = 0.02). Self-reported sexual identity was associated with primary 

drug, with 44.3% of participants who primarily injected meth identifying as homosexual or 

gay compared to 15.2% of other participants (P = 0.0002).

With regards to sexual risk behaviors, 29.0% of MSM who primarily injected meth reported 

5 or more condomless anal sex partners in the past 12 months compared to 9.2% among 

MSM who primarily injected other drugs (P = 0.0004). Those who primarily injected meth 

were also more likely to report a diagnosis of gonorrhea or chlamydia (12.7% vs. 4.9%, P = 

0.0003) or syphilis (11.1% vs. 2.4%, P = 0.0008) in the past 12 months.

MSM who primarily injected meth were less likely to report receptive syringe sharing 

compared to those who primarily injected other drugs (25.6% vs. 50.5%, P = 0.0005), 

and they had fewer syringe sharing partners. Meth injection was also associated with less 

frequent injection of any drug. Only 46.3% of MSM who primarily injected meth injected 

one or more times per day compared to 65.8% of MSM who primarily injected other drugs 

(P < 0.0001).

MSM who primarily injected meth were more likely to have received an HIV test in the past 

12 months (65.1% vs. 54.1% among those who primarily injected other drugs, P = 0.03).

3.1. HIV prevalence

Overall HIV prevalence among MSM across all 8 cities was 20.2% (Table 2). HIV 

prevalence was 29.3% among MSM who primarily injected meth compared to 15.5% 

among MSM who primarily injected other drugs (PR 2.06, 95% CI 1.52–2.78, adjusted 

for sampling strategy, not shown in table). HIV prevalence was higher among MSM who 

were more educated, had health insurance, and who were not homeless (Table 2). HIV 

infection was associated with sexual identity; of men who identified as ‘homosexual or 

gay’, 42.1% were HIV-positive compared to 15.0% of bisexual men and 6.4% of MSM who 

self-identified as ‘heterosexual or straight.’ Higher numbers of condomless anal sex partners 

were associated with higher HIV prevalence; 39.1% of men with five or more partners in 

the past 12 months were HIV-positive compared to 17.3% and 16.4% of men with one or 

no condomless anal sex partners, respectively. MSM who shared syringes were less likely to 

be HIV-positive (15.5% vs. 23.6% among those who had not shared syringes). Among HIV-

positive MSM who reported having tested positive prior to the survey, around three-quarters 

of MSM, regardless of primary drug, reported being on antiretroviral treatment.

In multivariable analysis, adjusting for age, race, education, and sexual identity, MSM who 

primarily injected meth remained significantly more likely to be HIV-positive compared 

to MSM who primarily injected other drugs (aPR 1.48; 95% CI 1.08–2.03) (Table 3). 

The interaction term between region and primary drug was not significant (P = 0.42). In 

mediation assessment, adding syringe sharing in the past 12 months as a potential mediator 

did not meaningfully change the association (aPR 1.44; 95% CI 1.07–1.95). Adding the 

total number of condomless anal sex partners in the past 12 months as a second potential 

mediator rendered the association not significant (aPR 1.30; 95% CI 0.94–1.79).
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In a sensitivity analysis of the confounder-adjusted model (age, race, education, and sexual 

identity), when men who injected meth in addition to primarily injecting another drug were 

excluded, the association between meth use and HIV infection retained significance and 

became slightly stronger (aPR 1.68; 95% CI 1.01–2.78, not shown in table).

4. Discussion

In this analysis of MSM who inject drugs from 8 large US cities, we found that the HIV 

prevalence among MSM who primarily injected meth was almost 50% higher than the 

prevalence among those who primarily injected other drugs, including heroin or cocaine. 

MSM who primarily injected meth were substantially more likely to report sexual risk 

behaviors, including a higher number of condomless anal sex partners. This group was 

also more likely to have a diagnosis of sexually transmitted infections (STIs) in the past 

12 months. However, they were less likely to report injection-related risk behaviors, such 

as syringe sharing, number of sharing partners, and frequent injection compared to MSM 

who primarily injected other drugs. A previous paper using NHBS data from Seattle also 

found that MSM who most commonly injected meth were more likely to be HIV positive 

compared to other MSM-PWID. However, that paper used data from a single city and also 

did not exclude MSM who had received their HIV diagnosis before starting to inject drugs 

as we did for our analyses (Burt and Thiede, 2014).

We found that the association between meth as primary drug injected and HIV infection 

was in part explained by the number of condomless anal sex partners. Sexual risk behavior 

may be contributing to the higher prevalence of HIV among MSM injecting meth not only 

through increased numbers of partners but also through risky sexual encounters and sexual 

networks, which we were unable to directly measure. For many MSM who use meth (by 

any route), sexual activity often occurs in group settings in which meth use is involved 

and condomless sex is common (Bourne et al., 2015; Fawcett, 2015; Kirby and Thornber-

Dunwell, 2013; Knoops et al., 2015). Since NHBS data is cross-sectional, we cannot clearly 

determine if sexual risk behavior is resulting in increased HIV infection or if HIV positive 

meth uses are more likely to engage in sexual risk, potentially putting other MSM at risk. 

Regardless, this is an important group to target for HIV prevention interventions.

Syringe sharing did not mediate the association between primary drug injected and HIV 

infection, and MSM who primarily injected meth were less likely to share needles compared 

to MSM who primarily injected other drugs. Syringe sharing was also negatively associated 

with HIV prevalence, further suggesting that HIV prevalence may be driven by sexual risk 

behaviors in this population of MSM-PWID. Previous work is inconclusive with regards 

to difference in injection risk behaviors between meth injectors and those who inject 

other drugs (Lorvick et al., 2006; Richard et al., 2002; Ropelewski et al., 2011; Zule and 

Desmond, 1999); however, none of these studies were among MSM. Previous analysis of 

NHBS data from Seattle only found that MSM who injected meth were less likely to share 

needles (Burt and Thiede, 2014). In our sample, MSM who primarily injected meth injected 

less frequently compared to others, and it is possible that they are less likely to share, 

as their syringe supply needs are lower. One previous study of 100 MSM-PWID found 

that of those who injected meth, 20% injected at least weekly compared to 43% of those 
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who injected heroin (Bull et al., 2002). We also found that meth injectors were of higher 

socio-economic status than those primarily injecting other drugs, possibly indicating access 

to a more sufficient syringe supply and therefore a lower risk of sharing.

MSM who primarily injected meth were more likely to have attained a higher level of 

education and less likely to be homeless compared to MSM who primarily injected other 

drugs, but they were more likely to be HIV infected despite this. This is in contrast to 

findings from other work which show that low socioeconomic status (SES) is associated 

with HIV infection (Zierler et al., 2000). In this study population, it is possible that the 

sexual risk behaviors associated with meth use are more important determinants of HIV risk 

than SES. In general, factors associated with injection initiation among MSM are not well 

understood (Bluthenthal et al., 2018), and it is not clear whether these differ by type of drug. 

In our sample, sexual identity was highly associated with primary drug, and it is possible 

that many MSM who primarily inject meth may have started using meth to enhance sex or 

to deal with negative emotions associated with being gay (Reback, 1997; Nakamura et al., 

2009) and not because of other factors such as socioeconomic deprivation.

Many HIV prevention programs are geared towards either PWID or MSM and may not 

adequately address the needs of MSM who are at risk for HIV both through sexual and 

injection risk (Boddiger, 2005; Bull et al., 2002). Even within the subgroup of MSM 

who inject drugs, different strategies are needed to address HIV risk among those who 

inject meth compared to those who inject other drugs, particularly heroin. While medication-

assisted treatment (MAT) and syringe services programs (SSP) address the needs of many 

PWID, MAT does not address meth addiction, and no medications are approved for 

treatment of meth dependence (Ballester et al., 2017; Shoptaw and Reback, 2007). While 

SSP services are still needed for this group, we found that MSM who inject meth were less 

likely to share syringes than others and that sexual transmission appears to be more closely 

linked to their HIV risk. Given the relationship between meth use and sex among MSM 

(Halkitis et al., 2005; Kirby and Thornber-Dunwell, 2013), sexual and drug harm-reduction 

services may be best combined (Bourne et al., 2015; Mansergh et al., 2006b; Rose et al., 

2006). Recovery may be challenging; some MSM are unable to function sexually without 

meth, and sex may provide a trigger for drug use (Fawcett, 2015). Some behavioral therapies 

have been shown to be effective for meth use, although not all are focused among MSM or 

PWID (Rawson et al., 2004; Reback et al., 2004; Shoptaw and Reback, 2007).

Pre-exposure prophylaxis (PrEP) use may reduce HIV risk in this population. PrEP is 

recommended for MSM at high risk for HIV infection, including those who have had anal 

sex without condoms or been diagnosed with an STI in the past 6 months (US Public 

Health Service, 2014). Based on our findings, many MSM who inject meth would likely 

be candidates for PrEP. While condom use should also be promoted, condomless sex 

may be the norm in some meth-using networks of MSM, and the high induced by meth 

injection may limit the user’s ability to practice safer sexual behaviors (Knoops et al., 2015). 

Post-exposure prophylaxis should also be an option for MSM after a high-risk exposure 

(Landovitz et al., 2012; Shoptaw and Reback, 2007).
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HIV testing and linkage to care and treatment for those who test HIV-positive should also 

be a priority. The CDC recommends that MSM test for HIV every 12 months, and while 

we found that MSM who injected meth were more likely to test for HIV than those who 

inject other drugs, more than a third had not tested in the past 12 months. This group should 

be a focus for efforts to increase HIV testing. A majority of MSM who were aware of 

their HIV-positive status reported being on antiretroviral treatment. Linkage to and retention 

in care, adherence to antiretroviral treatment, and ensuring viral suppression among HIV-

positive MSM would likely reduce the risk of onward transmission within networks of MSM 

who inject meth given the high rates of risk behaviors among those who are HIV-positive. 

Testing and treatment of STIs in this group may be another way to reduce the risk for HIV 

acquisition, as STIs have been shown to increase the risk for HIV transmission among MSM 

(Bernstein et al., 2010; Jin et al., 2010). Providers should screen for meth use among MSM, 

offer testing for HIV and STIs, link patients to treatment or prevention as appropriate, and 

provide referrals to drug treatment services (Shoptaw and Reback, 2007). For HIV-positive 

MSM who inject meth, access to affordable substance use treatment to reduce or cease meth 

use is also key to improving health and preventing HIV transmission.

4.1. Limitations

The analysis is subject to several limitations. All risk behaviors are self-reported; however, 

we have no reason to believe that there would be a reporting bias by drug most commonly 

injected. It is possible that MSM who engage in sexual risk behaviors are also more likely to 

use meth (Degenhardt et al., 2007). However, previous work, including longitudinal studies 

and event-level analyses, provides evidence of a causal link between meth use and sexual 

risk behaviors (Colfax et al., 2005; Hoenigl et al., 2016; Vosburgh et al., 2012). A related 

consideration is that some men may initiate use of meth after becoming diagnosed with HIV, 

especially as many who live with HIV are older and struggle with stigma, low energy levels, 

and challenges with feeling desirable (Fawcett, 2015; Halkitis et al., 2016). However, by 

excluding men who started injecting after being diagnosed with HIV, we were able to limit 

this potential bias. We cannot infer causality, as the data are cross-sectional. In particular, we 

are assuming in our mediation analysis that past 12-month sexual risk behavior is a proxy 

for past behavior. This may not be correct, as people who are diagnosed with HIV may 

change their risk behaviors (Marks et al., 2005). However, for this bias to have an effect 

on our analysis, any such behavior change would have to be different among MSM who 

inject meth compared to MSM who primarily inject other drugs. A further limitation is that 

RDS sampling weights were not used in our analyses. However, we account for the potential 

sampling biases by clustering on recruitment chain in regression models. Finally, as the data 

were not weighted, all estimates are sample estimates and may not be representative of the 

underlying population of MSM who inject drugs in the participating cities or elsewhere. 

NHBS recruitment is conducted in cities with high HIV prevalence, and cities included in 

this analysis were mainly located in the West and in the South regions of the US; thus, our 

findings may not reflect HIV risk behaviors in other areas.

4.2. Conclusion

In this study, using data from 8 large US cites, we found that MSM who primarily injected 

meth were more likely to be HIV-positive compared to MSM who primarily injected other 
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drugs. Sexual risk behaviors account for the majority of excess HIV risk among MSM 

who primarily injected meth, and this group was less likely to report injection related risk 

behaviors. Previous work on meth use among MSM has mainly focused on non-injection 

meth use, and this paper fills an important gap documenting excess HIV risk associated 

with injection meth use, vis-à-vis sexual risk behavior, as compared to other injection 

drugs among MSM specifically. Understanding HIV risk behaviors and effective prevention 

interventions for MSM who inject drugs is key to effectively addressing the very high 

prevalence of HIV in this population.
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Fig. 1. 
Percentage of men who have sex with men who also inject drugs who primarily inject 

methamphetamine, 8 US Cites, National HIV Behavioral Surveillance, 2012 and 2015.
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Table 2

HIV prevalence by demographic characteristics, sexual and drug use risk behaviors and use of services among 

men who have sex with men and who inject drugs, National HIV Behavioral Surveillance, 2012 and 2015.

HIV-positivea

N n Row % p-valuef

DEMOGRAPHICS

Age 0.004

18–34 237 30 12.7

35–44 225 58 25.8

> = 45 499 106 21.2 0.96

Race

Black 341 71 20.8

Hispanic/Latinob 122 24 19.7

White 415 82 19.8

Other 78 16 20.5

Education

Less than HSG 224 31 13.8 0.008

HS diploma or equiv 357 68 19.1

Some college/tech/postgrad 380 95 25.0

Employment 0.84

Working full or part time 172 33 19.2

Not working 789 161 20.4

Has health insurance < 0.0001

Yes 564 140 24.8

No 397 54 13.6

Homeless c 0.0002

Not homeless past 12 months 205 70 34.2

Has been homeless past 12 mo or currently 756 124 16.4

Arrested past 12 months d 0.2

No 106 28 26.4

Yes 855 166 19.4

Poverty e 0.91

Above poverty guidelines 246 50 20.3

At or below poverty guidelines 712 144 20.2

Sexual identity < 0.0001

Heterosexual or “Straight” 187 12 6.4

Homosexual or gay 240 101 42.1

Bisexual 533 80 15.0

SEXUAL RISK BEHAVIORS

Total number of unprotected condomless anal sex partners past 12 months 0.0009

0 420 69 16.4
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HIV-positivea

N n Row % p-valuef

1–4 382 66 17.3

5 or more 151 59 39.1

Received money or drugs in exchange for sex, past 12 months 0.25

Yes 524 95 18.1

No 433 99 22.9

Sex with female past 12 months < 0.0001

No 308 119 38.6

Yes 653 75 11.5

Drug injected most frequently < 0.0001

Methamphetamine 324 95 29.3

Any other drug 637 99 15.5

Shared needles past 12 months 0.0009

No 552 130 23.6

Yes 401 62 15.5

Injection frequency 0.002

One or more times per day 568 90 15.9

More than once a week 225 62 27.6

Once a week or less 166 40 24.1

Non-injection crack use past 12 months 0.0003

No 473 119 25.2

Yes 486 75 15.4

Non-injection meth use past 12 months 0.09

No 420 75 17.9

Yes 539 119 22.1

Gonorrhea or Chlamydia diagnosis past 12 months 0.02

No 889 168 18.9

Yes 72 26 36.1

Syphilis diagnosis past 12 mo 0.005

No 910 167 18.4

Yes 51 27 52.9

Total 194 20.2

a
PWID with a reactive rapid NHBS HIV test result confirmed by supplemental laboratory-based testing, or a positive result by laboratory-based 

testing without a rapid HIV test.

b
Hispanics/Latinos can be of any race.

c
Homeless defined as living on the street, in a shelter, in a single room occupancy hotel, or in a car.

d
Incarcerated defined as having been held in a detention center, jail, or prison, for more than 24 h.

e
Poverty level is based on household income and household size.
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f
Poisson regression models with generalized estimating equations (GEE), clustered on recruitment chain and adjusted for city, were used to 

compare primary drug injected across levels of categorical variables, and to test for differences in means for continuous variables. To test for 
differences in medians for continuous variables we used the median test.
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Table 3

Multivariable analysis of the association between primary drug injected and HIV prevalence among men who 

have sex with men and who inject drugs, 8 cities, NHBS 2012 and 2015.

Model 1a Model 2a Model 3a

N = 955 N = 947 N = 939

aPR 95% CI aPR 95% CI aPR 95% CI

Primary drug injected Ref Ref Ref

Methamphetamine 1.48 1.08–2.03 1.44 1.07–1.95 1.30 0.94–1.79

Any other drug Ref Ref Ref

Shared needles past 12 months

 Yes 0.81 0.66–0.995 0.79 0.64–0.98

 No Ref Ref

Total number of condomless anal sex partners past 12 months

 None Ref

 1–4 0.95 0.67–1.34

 5 or more 1.43 1.06–1.94

a
Poisson regression models with generalized estimating equations (GEE), clustered on recruitment chain and adjusted for city, were used to 

compare primary drug injected across levels of categorical variables. All models control for age, education, race, self-reported sexual identity.
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