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A latent class analysis of substance use and culture among gay, bisexual and other men 
who have sex with men 

Abstract 

Assessments of gay and bisexual men's substance use often obscures salient sociocultural and 
identity-related experiences related to how they use drugs. Latent class analysis was used to 
examine how patterns of substance use represent the social, economic and identity-related 
experiences of this population. Participants were sexually active gay and bisexual men (including 
other men who have sex with men), aged ≥ 16 years, living in Metro Vancouver (n = 774). LCA 
indicators included all substances used in the past six months self-reported by more than 30 men. 
Model selection was made with consideration to model parsimony, interpretability and 
optimisation of statistical criteria. Multinomial regression identified factors associated with class 
membership. A six-class solution was identified representing: 'assorted drug use' (4.5%); 'club 
drug use' (9.5%); 'street drug use' (12.1%); 'sex drug use' (11.4%); 'conventional drug use' (i.e. 
tobacco, alcohol, marijuana; 25.9%); and 'limited drug use' (36.7%). Factors associated with 
class membership included age, sexual orientation, annual income, occupation, income from 
drug sales, housing stability, group sex event participation, gay bars/clubs attendance, sensation 
seeking and escape motivation. These results highlight the need for programmes and policies that 
seek to lessen social disparities and account for social distinctions among this population. 

Introduction 

From aphrodisiacs to chemsex, drugs have long played an important role in shaping sexuality 
(Sandroni 2001). Among gay, bisexual and other men who have sex with men, substance use has 
always been entwined with contemporary gay communities. Indeed, gay-centric neighbourhoods 
like Greenwich Village in New York and the Castro in San Francisco were historically zoned for 
what was termed ‘deviant entertainment’ – a euphemism for bohemian activities of the 
countercultural era (Bérubé 2003; Israelstam and Lambert 1984). As gay-friendly businesses 
began to flourish in these neighbourhoods, bars, clubs and bathhouses emerged as touchstones of 
Western gay life – and substance use with them. 

Gay identity and community connectedness have previously been associated with elevated drug 
use among gay and bisexual men (Carpiano et al. 2011) and qualitative studies have repeatedly 
explored the rationale for gay and bisexual men’s use of various drugs – noting the fundamental 
role they play in both helping gay and bisexual men cope with minority stress and in facilitating 
social bonding (Ahmed et al. 2016; McKay et al. 2012; Weatherburn et al. 2017). For these 
individuals, substance use may be ‘suffused with romantic, emotional and communal 
attachments’ (Amaro 2016, 255), illustrating the nuanced and sometimes beneficial aspects of 
substance use. In support, recent quantitative work has shown that party-and-play (PnP) drug 
users report higher levels of resilience, lower levels of perceived stigma and greater social 
connectedness to other gay and bisexual men and people living with HIV (Power et al. 2018). 
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Theoretical framework 

To articulate the association between substance use and broader sociocultural phenomena, we 
used Bourdieu’s (1984) Field Theory, which identifies individual tastes, preferences and 
behaviours as the by-product of social and cultural norms. The resultant social environments 
created by these norms are particularly important when examining patterns of substance use or 
other illegal or stigmatised behaviours. Indeed, the ‘law constantly registers a state of power 
relations’ (Bourdieu 1986, 817) and places demanding social sanctions on those who violate its 
codices. In Bourdieu’s (1984, 59) words, ‘symbolic goods’ such as those which contour the 
social mores of drug use, ‘are the ideal weapon in strategies of social distinction’; in the case of 
drug use, each substance is a battlefield for social symbolism (McKay et al. 2012; Room 2005). 

Among the first and most notable attempts to apply Bourdieu’s Field Theory to the drug trade, 
Bourgois (2003) provides striking ethnography showing how macro socio-economic and cultural 
factors shepherd Puerto Rican men in New York City’s Upper East Side into ‘El Barrio’ street 
culture – a world engulfed in drugs and violence at the height of the crack epidemic. In doing so, 
Bourgois (2003) highlights how key social, economic and identity-related factors mould an 
individual’s preferences, behaviours and beliefs. More recently, ethnographers have described 
how some gay and bisexual men use drugs to cope with social marginalisation and find 
belonging among so-called like-minded individuals. Such a perspective allows us to sidestep the 
fallacy of viewing taboo health behaviours as merely moral failing or the product of 
miscalculated risk assessment. For instance, Ahmed et al. (2016) describes how social norms and 
perceptions of ubiquity reinforce sexual permissions, expectations and social boundaries 
associated with South London’s chemsex culture. Qualitative research such as theirs highlights 
substance use as a form of social and cultural capital that allows individuals to cope and survive 
– even while engaging in what some would describe as unhealthy and illicit behaviour. Indeed, 
while some substances are thought of as ‘prestige commodities’ (e.g. champagne), other drugs 
are often stigmatised and the people who use them are often ostracised by the mainstream 
(Room 2005). According to Field Theory, this process of social distinction gives rise to the 
phenomenon of substance use subcultures which are widely documented in the qualitative 
literature (Amaro 2016; McKay et al. 2012; Room 2005), but have not been often explored in 
quantitative studies. Thus, identifying key social, economic and identity-related factors that 
condition and reinforce patterns of drug use among gay and bisexual men is expected to improve 
our understanding of how individuals use drugs to derive pleasure, deal with social stigma and 
navigate through their social worlds. 

Objectives and hypotheses 

We hypothesised that gay and bisexual men combine distinct sexual practices and substance use 
patterns to cope with their social marginalisation and to facilitate in-group bonding. Exploring 
this hypothesis, the present study used latent class analysis (LCA) to describe the social 
underpinnings of these substance use patterns by examining the social, economic and identity-
related factors associated with distinct patterns of substance use among gay and bisexual men. 
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Methods 

Study protocol 

Data for this cross-sectional study were collected through the Momentum Health Study, a bio-
behavioural cohort study based in Metro Vancouver, British Columbia, Canada. Details 
regarding this cohort have been previously published (Lachowsky et al. 2016; Moore et 
al. 2016). In short, respondent-driven sampling (RDS; Heckathorn 1997) was used to recruit 
participants between February 2012 and February 2015. Inclusion criteria included those who: (i) 
received a valid invitation to participate in the RDS study; (ii) self-identified as a man (including 
trans men); (iii) were 16 years or older; (iv) reported having had sex with a man in the previous 
six months; (v) resided in the Metro Vancouver area; (vi) were able to provide voluntary written 
informed consent; and (vii) were able to complete a computer-administered questionnaire in 
English. At each study visit, respondents completed a computer-administered questionnaire 
assessing demographic, psychosocial and bio-behavioural factors related to substance use and 
sexual behaviour, followed by a brief nurse-administered questionnaire and testing for HIV and 
other sexually transmitted infections. Respondents received a $50 CAD honorarium and $10 
CAD for each eligible referral they recruited into the study. Follow-up visits occurred at six 
month intervals. Ethics approval for this study was granted by the research ethics boards at 
Simon Fraser University, the University of British Columbia and the University of Victoria. 

Variables 

Dependent variables (latent class indicators) 

Any use in the past six months of alcohol, tobacco, cannabis, erectile dysfunction drugs (EDD), 
poppers, crack, cocaine, crystal methamphetamine, speed, gamma-hydroxybutyrate (GHB), 
benzodiazepine, ecstasy, ketamine, mushrooms, lysergic acid diethylamide (LSD), heroin, 
codeine, oxycodone, steroids and nitrous oxide was measured. 

Explanatory variables (latent class covariates) 

Demographic factors included age, ethnicity, sexual orientation and self-reported HIV status. 
Variables assessing a participant’s socio-economic status included their annual income, 
employment status, formal educational attainment, current housing situation and sources of other 
income (i.e. welfare, employment insurance, Canadian Pension Plan, personal savings, loans, 
disability benefit, sex work, drug sales). Participants also reported their occupation, which was 
coded by two reviewers as ‘out of work’ (e.g. unemployed), ‘working class’ (e.g. retail, 
restaurant, entertainment, customer service, construction, home repair, landscaping, interior 
remodelling, labour) or ‘professional class’ (e.g. management, finance, administration, 
healthcare, research, education, social work, civil service). 
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Community connectedness factors measured whether respondents recently (i.e. in the past six 
months) attended gay groups or meetings, read gay newspapers, visited gay bars or clubs, 
participated in gay sports teams, used gay smartphone apps and/or Internet sites to find sexual 
partners or attended a group sex event. We also assessed where respondents lived (i.e. downtown 
Vancouver, elsewhere in the City of Vancouver, outside the City of Vancouver), whether they 
went to the most recent pride parade and if they had recently (in the past six months) and ever 
tested for HIV. 

Distinct from community connectedness (Frost and Meyer 2012), social attachment was assessed 
based on a respondent’s relationship status, the proportion of their social time spent with other 
gay men and the gender of the people with whom they socialise. The Lubben Social Network 
Scale (Lubben et al. 2006) was used to characterise social support using three items (e.g. ‘How 
many of your friends do you see or hear from at least once a month?’). Scores ranged from 0 to 
15, with higher scores indicating a larger social support network. 

Additionally, to contextualise coping-related substance use and the confounding bias of mental 
health problems, several scales were used to assess cognitive well-being: the Self-Esteem Scale 
(Herek and Greene 1995) assessed low self-esteem using 7 Likert items. Scores ranged from 0 to 
21, with higher scores indicating lower self-esteem. The Hospital Anxiety and Depression Scale 
(Snaith 2003) assessed anxiety (e.g. ‘Worrying thoughts go through my mind’) and depression 
(e.g. ‘I feel as if I am slowed down’) using two subscales assessing agreement with relevant scale 
items. Scores on each subscale ranged from 0 to 21, with scores > 10 indicating abnormal 
anxiety/depression symptoms and scores between 8 and 10 indicating borderline clinical 
symptoms. Event-level individual and partner substance use (within two hours prior to or during 
sex) of alcohol, marijuana, EDD, poppers, injection drugs and other drugs was also assessed for 
a participant’s most recent sexual experience with up to five of their most recent sexual partners. 
The Alcohol Use Disorder Identification Test (Saunders et al. 1993) assessed alcohol-related 
problems using 10 Likert items (e.g. ‘How often during the last year have you needed a first 
drink in the morning to get yourself going after a heavy drinking session?’). Scores ranged from 
0 to 40, with higher scores indicating increased likelihood and seriousness of alcohol use 
problems. The Escape Motive Scale (McKirnan et al. 2001) assessed the extent to which 
individuals feel drug use reduces their sexual inhibitions using 12 Likert items (e.g. ‘Being drunk 
makes me more comfortable sexually’). Scores ranged from 12 to 48, with higher scores 
indicating greater escape motivation. 

Finally, measures related to sexual behaviour assessed the number of male anal sex partners in 
the past six months, whether participants had engaged in condomless anal sex with a 
serodiscordant or unknown-status partner, their anal sex positioning preference and whether they 
had engaged in any of the following behaviours in the past six months: anal sex, oral sex, 
rimming, masturbation, fisting and sex toy use. The Sexual Sensation Seeking Scale (Kalichman 
and Rompa 1995) assessed sexual thrill-seeking tendencies using 11 Likert items (e.g. ‘I like to 
have new and exciting sexual experiences and sensations’). Scores ranged from 11 to 44, with 
higher scores indicating greater sexual sensation seeking. 
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Statistical analysis 

Latent class analysis 

LCA was used to identify patterns of substance use by including all substances that were 
reportedly used by more than 30 respondents at enrolment. LCA is a person-centred analytic 
approach that identifies underlying patterns of covariance in the data structure to identify 
‘classes’ or subgroups of participants. To select the number of latent classes in our LCA model, 
several information criteria were reviewed (i.e. Akaike Information Criterion [AIC], Corrected 
AIC, Bayesian Information Criterion [BIC] and adjusted BIC). BIC and adjusted BIC are the 
favoured information criteria for selecting the number of classes in an LCA model (Nylund, 
Asparouhov, and Muthén 2007), although a number of factors influence their performance 
(Dziak and Donna 2012; Nylund, Asparouhov, and Muthén 2007). For example, BIC has been 
shown to be less sensitive to complex models with unequal class sizes, thus underestimating the 
number of classes; and AIC has been shown to regularly overestimate the number of classes as it 
is not sample size adjusted (Lin and Dayton 1997; Nylund, Asparouhov, and Muthén 2007; Yang 
and Yang 2007). Additionally, unless LCAs are sufficiently powered, the risk for 
underestimating (rather than overestimating) the number of classes is generally higher (Dziak 
and Donna 2012). Therefore, in addition to the parsimony, interpretability and theoretical 
appropriateness of each potential model, the number of latent classes in the present study was 
selected using the adjusted Baysian information criterion. To describe each latent class, row and 
table comparisons were subjectively assessed to identify substance use patterns representative of 
their overall composition. 

Covariate analysis 

In a three-step LCA, proportional assignment was used for determining class membership (Dias 
and Vermunt 2008). This soft-partitioning method involves creating a number of records equal to 
the number of selected classes for each participant and setting the values of each record equal to 
the posterior probability that a given participant will belong to each of the identified classes. 
Multinomial logistic regression models are then used to calculate bivariable and multivariable 
odds ratios and 95% confidence intervals for psychosocial and identity-related factors correlated 
with latent class membership and to provide additional details regarding class composition (i.e. 
sexual behaviour and event-level substance use). The final multivariable multinomial logistic 
regression model was then fitted using a backwards selection procedure to identify the most 
salient associations. This was done by including all variables of theoretical interest (i.e. HIV 
status, demographic factors, socio-economic indicators and variables relating to 
community/social connectedness) and psychosocial confounder variables (i.e. sensation seeking, 
escape motivation, anxiety, depression and self-esteem) with univariable p values < 0.20 and 
then omitting the covariate with the highest Type-III p value in a stepwise fashion until the AIC 
score was optimised. All analyses were conducted in SAS v.9.4. Interpretations of statistical 
significance were based on α = 0.05. 
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Results 

Descriptive results 

Sample description 

A total of 774 men were recruited into the Momentum Health Study. The median age of the 
sample was 34 years (Q1, Q3: 26, 47). Most men identified as gay (84.6%) versus bisexual 
(9.4%); were white (75.6%) and were single (61.6%). Most men reported annual 
incomes < $30,000 CAD (62.7%), 76.9% had some post-secondary education, 63.4% were 
employed and 87.3% were stably housed. Other income sources included welfare (25.1%), 
employment insurance (5.6%), Canadian Pension earnings (8.4%), disability benefit (6.6%), 
savings (19.1%), loans (6.9%), sex work (7.0%) and drug sales (3.9%). Most men engaged in 
receptive (67.7%) and insertive anal sex (71.5%) and 25.7% reported attending a group sex event 
in the past six months. Participants also reported connecting to the gay community over the 
previous six months by: reading gay newspapers (82.7%); attending gay bars/clubs (79.7%); 
attending gay groups or meetings (38.8%); attending the most recent annual gay pride event 
(62.8%); seeking partners on gay apps (54.4%) and websites (63.1%); and spending >50% of 
their social time with other gay or bisexual men (50.2%). 

Substance use prevalence 

Table 1 provides the period prevalence of each substance used and the proportion of individuals 
reporting greater than weekly use over the past six months. The most commonly reported 
substances were alcohol (85.9%), tobacco (43.8%), marijuana (61.1%) and poppers (37.6%). 
Approximately a quarter of respondents reported using cocaine (25.8%), ecstasy (25.2%), EDD 
(24.2%), crystal methamphetamine (19.9%) and GHB (19.0%). Similarly, participants’ event-
level substance use within two hours of a recently reported sexual event was high: 58.5% 
reported drinking alcohol, 35.5% reported marijuana use, 16.6% reported EDD use, 29.2% 
reported poppers use and 25.9% reported using other drugs. 

Table 1. Reported substance use. 

LCA results 

Figure 1 shows that the adjusted-BIC was optimised at a six-class solution. Consistent with this, 
a six-class solution was selected. Supplemental Table S1 shows the posterior probability 
loadings for class membership based on assigned classes. The prevalence of substance use in 
each class and the overall distribution of class assignments are reported in Table 2; Supplemental 
Table S2 provides the univariate associations between each explanatory factor and class 
membership and Table 3 provides the final multivariable models for class membership. 

Figure 1. Information criterion values used in model specification. 
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Table 2. Six-class LCA model probability loadings. 

Table 3. Multivariable adjusted associations of LCA class membership with limited drug use as 

the referent class. 

Class 1: limited drug use 

Class 1, representing 36.7% of respondents, was characterised by limited alcohol use compared 
to all other classes. Indeed, individuals in this class had lower probabilities of alcohol use 
(75.6%), tobacco use (23.2%) and marijuana use (29.6%) relative to those in other classes. Based 
on these lower levels of substance use, this class was selected as the referent class for 
multivariable modelling. 

Class 2: conventional drug use 

Class 2 represents 25.9% of respondents. Membership in this class was characterised by recent 
use of alcohol (100.0%), marijuana (79.7%) and tobacco (43.1%). Along with the limited drug 
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use class, men in this class exhibited low probabilities of reporting use of other drugs. 
Multivariable results comparing men in this class to those in the limited drug use class (i.e. the 
referent class) suggested that men in this class were more likely to attend gay bars and clubs 
(aOR = 2.32, 95%CI = [1.37, 3.92]), but otherwise there were no significant differences. 

Class 3: sex drug use 

Class 3, representing 11.4% of respondents, was characterised by recent use of GHB (86.5%), 
alcohol (84.3%), EDD (78.0%), crystal methamphetamine (77.2%), poppers (74.8%), marijuana 
(74.0%) and ecstasy (65.7%). Compared with men in the limited drug use class, multivariable 
results suggested that men in this class had higher sensation seeking (aOR = 1.12, 95%CI = 
[1.04, 1.20]) and escape motivation (aOR = 1.08, 95%CI = [1.03, 1.13]); were more likely to 
self-report as HIV-positive (aOR = 3.98, 95%CI = [2.07, 7.65]), to make more than $30,000 
CAD (aOR = 2.92, 95%CI = [1.59, 5.35]), to report income from drug sales (aOR = 9.24, 95%CI 
= [1.72, 49.80]) and to report recent group sex event participation (aOR = 2.41, 95%CI = [1.34, 
4.31]); they were less likely to report a professional-class occupation (vs out of work; 
aOR = 0.41, 95%CI = [0.20, 0.83]). 

Class 4: club drug use 

Class 4, representing 9.5% of respondents, was characterised by recent use of alcohol (98.6%), 
marijuana (90.2%), ecstasy (89.1%), cocaine (72.5%), tobacco (69.1%), poppers (51.9%) and 
mushrooms (51.7%). Reported use of sex drugs was relatively lower than the previous class. 
Compared with men in the limited drug use class, multivariable results suggested that men in this 
class were younger (aOR = 0.93, 95%CI = [0.89, 0.96]); had higher sensation seeking 
(aOR = 1.14, 95%CI = [1.06, 1.23]); and were more likely to report income from drug sales 
(aOR = 6.51, 95%CI = [1.11, 38.29]) and to have visited gay bars and clubs in the past six 
months (aOR = 4.37, 95%CI = [1.56, 12.26]). 

Class 5: street drug use 

Class 5, representing 12.1% of respondents, was characterised by recent use of alcohol (75.8%), 
marijuana (70.1%) and tobacco (69.9%). Relative to other classes, reported use of crack (39.1%), 
heroin (19.9%), codeine (15.8%) and oxycodone (13.9%) was elevated. Use of alcohol and 
hallucinogens was less common compared with other substance-using classes. Compared with 
men in the limited drug use class, multivariable results suggested that men in this class had 
higher escape motivation (aOR = 1.09, 95%CI = [1.05, 1.15]); were more likely to be non-gay 
identified (aOR = 3.16, 95%CI = [1.63, 6.10]) and to be out of work (vs being employed in a 
professional-class occupation; aOR = 0.30, 95%CI = [0.15, 0.61]; vs working-class occupation; 
aOR = 0.42, 95%CI = [0.22, 0.81]); and were less likely to be stably housed (aOR = 0.29, 95%CI 
= [0.14, 0.59]). 



Class 6: assorted drug use 

Class 6, representing 4.5% of respondents, was characterised by recent use of all commonly 
reported drugs. Compared with men in the limited drug use class, multivariable results suggested 
that men in this class were younger (aOR = 0.95, 95%CI = [0.91, 0.99]); had higher sexual 
sensation seeking (aOR = 1.13, 95%CI = [1.02, 1.26]) and escape motivation (aOR = 1.07, 
95%CI = [1.00, 1.14]); were more likely to be non-gay identified (aOR = 2.97, 95%CI = [1.14, 
7.72]), to be HIV-positive (aOR = 5.97, 95%CI = [2.18, 16.34]), to receive income from drug 
sales (aOR = 19.77, 95%CI = [3.65, 106.89]) and to attend group sex events in the past six 
months (aOR = 3.26, 95%CI = [1.39, 7.63]); they were less likely to be stably housed 
(aOR = 0.23, 95%CI = [0.08, 0.63]). 

Discussion 

While the plurality of men were classified as engaging in limited drug use (36.7%), five 
additional substance use classes were identified, including: conventional drug use (25.9%); street 
drug use (12.1%); sex drug use (11.4%); club drug use (9.5%); and assorted drug use (4.5%). 

Conventional drug use was characterised by consumption of a number of frequently reported 
substances such as alcohol (reported by 85.9% of sample), marijuana (reported by 61.1% of 
sample), tobacco (reported by 43.8% of sample), ecstasy (reported by 25.5% of sample), poppers 
(reported by 37.6% of sample) and cocaine (reported by 25.8% of sample). 

The next most prevalent class, street drug use, was characterised by much less frequent alcohol 
use compared to other classes (matching the probability of limited drug use class) as well as 
lower probability of using so called ‘party drugs’ (e.g. ecstasy, mushrooms, LSD). These may be 
reflective of the prohibitive costs of bars and clubs for these individuals, especially given their 
lower socio-economic standing. Similarly, men in this class had a higher probability of reporting 
highly addictive ‘street drugs’ (e.g. heroin, codeine, oxycodone, crack) compared to men in the 
other classes (except, of course, the assorted drug use class), potentially suggesting greater social 
marginalisation. 

Next, the sex drug class had a high proportion of men reporting so called ‘sex/PnP/chemsex’ 
drugs (e.g. GHB, poppers, erectile dysfunction drugs, crystal methamphetamine). 

Conversely, men in the closely related club drug use class were unlikely to report crystal 
methamphetamine and erectile dysfunction drugs and instead had high probabilities of reporting 
so called party/circuit/club drugs (e.g. LSD, mushrooms, ecstasy, cocaine). The subtle distinction 
between these classes highlights how individuals may differentially integrate substance use into 
their sex lives. 

Finally, the assorted drug use class was characterised by elevated use of most drugs – even 
compared to other polysubstance users. Indeed, these individuals seem to access drugs from a 
variety of categories that surpass the patterns exhibited by individuals in other classes. For 
instance, while men in the assorted drug use class exhibited a number of characteristics in 



common with those in the street drug use class (e.g. high unemployment, high homelessness, use 
of highly addictive substances), they seemed to combine these with sex and party drugs in a way 
that indicates greater socialised and sexualised substance use. It is also worth noting that the 
assorted drug use class exhibited the highest levels of injection drug use (47.1%), even compared 
to men in the sex drug use (26.1%) and street drug use (23.5%) classes – despite all three groups 
reporting use of injectable drugs. This likely reflects their increased and concurrent use of 
multiple, commonly injected drugs (e.g. crystal methamphetamine, cocaine and heroin) 
compared to other groups in which these drugs are either less likely to be used or are not used 
concurrently with other injectable drugs. 

Comparison with previous LCA studies 

Comparing our latent class structure with other findings, three previous studies have identified 
three-class LCA solutions among subgroups of Malaysian, African American and young 
American gay and bisexual men (Lim et al. 2015; Newcomb et al. 2014; Tobin et al. 2015). In a 
general sample of Chicagoan gay and bisexual men, McCarty-Caplan, Jantz, and Swartz (2014) 
identified a four-class solution. In this latter study, classes were characterised by low (i.e. 
limited) drug use (64%), moderate drug use (22%), assorted drug use (3%) and sex drug use 
(10%) – classes analogous to four of the six drug use classes identified here. Differences in class 
structure likely arise from their use of weekly measures of alcohol and cannabis use and by pre-
collapsing some drugs into theoretically related categories (e.g. club drugs) rather than allowing 
indicator response probabilities to load into the LCA for specific drugs (e.g. ecstasy, mushrooms, 
LSD). In another study, Yu and colleagues (2015) used similar indicators to those used in the 
present study and arrived at a six-class LCA solution, which consisted of low/no drug use 
(43.6%), recreational drug use (29.1%), poppers with prescription erectile drugs (7.8%), poppers 
with non-prescription erectile drugs (1.5%), moderate poly-drug use (12.5%) and high poly-drug 
use (5.5%). While these classes are comparable with those in the present study, several 
differences are clear. First, as we did not delineate between prescription and non-prescription 
erectile dysfunction drug use, our LCA model could not replicate these results. Second, Yu et al. 
(2015) did not identify a distinct ‘club drug use’ class, which is likely related to differences in 
sampling methodologies (i.e. national online convenience sampling [n = 8717] vs metropolitan 
RDS in the current study [n = 774]). This is especially important to consider because the 
phenomena of ‘club drug use’ may differ widely based on specific regional contexts and indeed 
post-hoc definitions of class behaviour, regardless of how well they are informed by cultural 
knowledge, are subject to bias. Regardless of these differences, the results of our study reinforce 
the utility of using LCA to examine substance use patterns among gay and bisexual men. 
Furthermore, they suggest that future studies may be able to use latent classes of substance use as 
more holistic descriptors of gay and bisexual men’s substance use. Such distal outcome analysis 
can be conducted by including these variables as explanatory factors for other outcomes 
important to gay and bisexual men’s health. 

Theoretical interpretations 

Selecting candidate variables based on Bourdieu’s Field Theory, we found that, in addition to 
regularly identified psychological motivators for substance use (i.e. sexual sensation seeking and 
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cognitive escape), social (i.e. age, HIV-status, non-gay identity, patronage of gay bars and 
participation in group sex events) and economic (i.e. annual income, income from drug sales, 
housing stability and occupation) indicators were selected as key covariates of class membership. 
The present bivariable and multivariable results thereby provide quantitative support for the 
proposed differences in class demographics, economic status and social behaviour, thereby 
highlighting substance use as a key marker of social identity and position (Amaro 2016; O’Byrne 
and Holmes 2011). For instance, men in the assorted drug use, sex drug use and club drug use 
classes were more likely to receive income from non-work-related sources, such as drug sales – 
indicating increased economic marginalisation. Further, men belonging to the street drug and sex 
drug use classes were more likely to be out of work and less likely to have professional-class 
occupations. This supports Bourdieu’s observation that socio-economic status acts as a primary 
boundary of social division. Indeed, for Bourdieu (1987, 2), individuals ‘are both classified and 
classifiers … [whom] classify according to (or depending upon) their position within 
classifications’. This interpretation of substance use patterns – as subordinate to the macro socio-
economic and cultural pressures on individuals – underscores the deficiency of neoliberal 
behavioural psychologies. 

We also found that identity-related factors and patterns of social and community connectedness 
were also salient covariates of class membership. For instance, club drug use and conventional 
drug use were associated with patronage of gay bars and clubs and assorted drug use and sex 
drug use were associated with participation in group sex events. Together, these associations 
highlight the ongoing role that gay venues and events play in shaping substance use behaviour 
and social bonding among gay men – a finding regularly originating from qualitative work 
(Amaro 2016; McKay et al. 2012; O’Byrne and Holmes 2011; Weatherburn et al. 2017). 
Relatedly, we observed that the club drug and conventional drug use classes did not have 
significantly higher cognitive escape, suggesting that the motivations underlying substance use in 
these classes are driven primarily by social factors. Furthermore, we note that personal 
preferences and sexual ambitions also play an important role in shaping these scenes and 
networks (Weatherburn et al. 2017). For example, we observed that sensation seeking was 
associated with assorted drug use, club drug use and sex drug use; and that bisexual/other 
identity was associated with assorted drug use and street drug use. 

Of course, if Bourdieu’s fields were truly as deterministic as they are sometimes conceptualised 
to be, we would expect the delineation between substance use patterns to be crisper than those 
observed. Indeed, while a number of key social, economic and identity-related factors were 
shown to promote particular proclivities of substance use, the observed latent classes were 
comprised of diverse individuals that – despite being distinct in the aggregate – represented a 
broad spectrum of nearly all characteristics. While Bourdieu (1987, 1993) argues that the 
hierarchical construction of social fields allows for this sort of nuance, recent research on gay 
and bisexual men’s substance use also highlights how so-called ‘littoral spaces’ allow for 
behaviour that is divergent from an individual’s ‘everyday experience’ (Melendez-Torres and 
Bonell 2017; Pollard, Nadarzynski, and Llewellyn 2017). In other words, some individuals – 
likely those with sufficient cultural, social and economic capital – can cross over, navigate and 
perform in a multiplicity of cultural fields or spaces. Based on our findings, it is likely the 
combination of social coping and littoral performances that shapes patterns of substance use 
among gay and bisexual men. 
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Limitations 

Readers should consider several limitations. First, LCA is sensitive to the omission and inclusion 
of LCA indicators (i.e. individual drugs used in the current study). While several indicator 
selection strategies have been proposed (Dean and Raftery 2010; Fop, Smart, and Murphy 2015), 
none have been widely adopted for use. Second, LCA may be sensitive to the number of 
indicators used. Applied LCA studies suggest that including a greater number of indicators is 
generally beneficial, particularly when sample sizes are suboptimal (Morovati 2014; Wurpts and 
Geiser 2014). Third, due to power constraints, LCA studies may incorrectly estimate the number 
of latent classes. While various power requirements have been proposed for LCA – including n = 
250 (Tein, Coxe, and Cham 2013), n = 500 (Finch and Bronk 2011) and n = 1000 
(Morovati 2014) – objective standards such as these have proven difficult to confirm as they 
depend on a variety of context-specific factors (e.g. the ‘true’ number of latent classes, the 
relative size of classes, sample size, number of indicators; Dziak and Donna 2012; Nylund, 
Asparouhov, and Muthén 2007). Similarly, power restrictions due to small counts in latent 
classes limited our ability to build explanatory models accounting for the full spectrum of 
behaviour associated with class membership. Fourth, as shown in Supplemental Table 1 (online), 
we note the relatively poor separability of the ‘conventional drug’ and ‘street drug’ use classes. 
As the entropy for the six-class model was < 0.80 (i.e. 0.76), the relatively low posterior 
probabilities of these classes are suggestive of potential misclassification error between them. 
With that said, low entropy scores are likely attributable to the quality of indicators which do not 
significantly vary across specific patterns of substance use (e.g. alcohol, tobacco and marijuana 
are common in most classes while other drugs are not common in any of the classes – thus 
providing low distinguishability). However, the inclusion of these indicators remains important 
given their theoretical importance in the substance use literature. To overcome this limitation, we 
note that proportional assignment was used. However, this class assignment method may 
overestimate the standard errors and thus underestimate the strength of association for key 
variables (Bakk, Oberski, and Vermunt 2014). Yet, as we have conducted multiple tests, the 
larger standard errors are actually favourable given the increased likelihood of family-wise error. 
Fifth, as PROC LCA does not allow for RDS-adjustment, RDS weights were not used in the 
present study. It is possible, therefore, that class composition is misestimated and that our data 
are not representative beyond a population accessible through traditional chain-referral sampling. 
Finally, as our data are cross sectional and characterise patterns of substance use at a single time 
point, future longitudinal analyses are needed to understand the longitudinal stability of 
substance use behaviour. 

Conclusion 

Our findings expand on previous LCA studies, which show that patterns of substance use relate 
to key risk factors for HIV by highlighting the social, economic and identity-related factors that 
underlie patterns of substance use among gay and bisexual men. These findings underscore the 
need for substance use policies, primary prevention efforts and treatment programmes that 
address minority stress with attention to the diversity of gay and bisexual men’s experiences. 
Further, we argue that this need stands in stark contrast to policies and programmes which 
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further inculcate class divisions by criminalising and stigmatising substance users. Instead, 
public health programmes should aim to reduce social disparities between mainstream and 
marginalised groups of gay and bisexual men, such as those with lower socio-economic status 
and those who do not identify as gay. 
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