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Abstract

Introduction—Cross-sectional research has found that young men who have sex with men
(YMSM) are more likely to engage in heavy drinking and to have higher rates of marijuana and
other illicit drug use compared to their heterosexual peers, but considerably less is known about
their patterns of substance use over time.

Methods—In this study, we combined two longitudinal samples of racially diverse YMSM
(N=552) and modeled their substance use trajectories from late-adolescence to young adulthood,
including their frequency of alcohol use, frequency of marijuana use, and poly-drug use, using
piecewise latent curve growth modeling to model change from ages 17-21 and change from ages
22-24,

Results—We found that all three substance use behaviors increased linearly over the adolescent-
to-adult transition. The trajectories for all three substance use behaviors were significantly
correlated from ages 17-21. Black YMSM had significantly lower growth from ages 17-21 in
alcohol, marijuana, and poly-drug use compared to White YMSM. Hispanic/Latino YMSM had
significantly higher growth from ages 22-24 in alcohol use but significantly lower growth in poly-
drug use compared to White YMSM. YMSM with higher alcohol frequency slopes and YMSM
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with higher marijuana use slopes were more likely to have alcohol-related and marijuana-related
problems, respectively, at the last wave of the study.

Conclusions—The results of the present study suggest that the transition from adolescence to
adulthood for YMSM is a time of increasing and co-varying substance use and may be a critical
period for substance use behaviors to grow into substance use problems.
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1. Introduction

The transition from adolescence to young adulthood is a critical period for understanding
patterns of alcohol, marijuana, and illicit drug use (Schulenberg et al., 2001; Schulenberg
and Maggs, 2002). This is especially true for young men who have sex with men (YMSM),
who initiate alcohol use at younger ages (Corliss et al., 2008), have a higher prevalence of
heavy drinking (Hughes and Eliason, 2002; Talley et al., 2014), and have higher rates of
illicit drug use compared to their heterosexual peers (Marshal et al., 2008; Newcomb et al.,
2014a).

The prevalence of substance use behaviors among YMSM varies depending on one’s racial/
ethnic background and sexual orientation. Evidence suggests that Black YMSM are less
likely to binge drink (Newcomb et al., 2012; Newcomb et al., 2014b; Wong et al., 2008) and
engage in illicit drug use compared to White YMSM (Clatts et al., 2005; Kipke et al., 2007;
Newcomb et al., 2014a; Newcomb et al., 2014b; Wong et al., 2010). There is similar
evidence to suggest that YMSM that identify as Latino/Hispanic engage in less illicit drug
use compared to non-Latino Whites (Newcomb et al., 2014a; Newcomb et al., 2014b;
Warren et al., 2008). Young people who identify as bisexual have also been found to have
higher rates of illicit drug use compared to those identifying as gay or heterosexual
(Greenwood et al., 2001; Marshal et al., 2008; Newcomb et al., 2014a).

Cross-sectional prevalence rates are informative in illustrating the increased risks faced by
YMSM and subgroups within the YMSM population, but they do not inform how substance
use behaviors develop and change during the transition from adolescence to adulthood.
Leshian, gay, and bisexual (LGB) adolescents have been found to escalate their alcohol use
more rapidly during the transition to adulthood compared to their heterosexual counterparts
(Marshal et al., 2009). YMSM, specifically, have been shown to have a greater increase in
alcohol consumption during this transition compared to their heterosexual male peers
(Dermody et al., 2014; Hatzenbuehler et al., 2008; Talley et al., 2010) and sexual minority
women (Dermody et al., 2014; Newcomb et al., 2012).

Research on longitudinal change in marijuana and illicit drug use with YMSM has been
sparse compared to the number of studies addressing change in alcohol use. Halkitis and
colleagues (2014) followed YMSM at ages 18-19 for eighteen months and found that not
only did YMSM increase in alcohol use over time, but that they also increased in marijuana
and illicit drug use (defined in this study as cocaine, ecstasy, GHB, ketamine, heroin,
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rohypnol, and methamphetamine use) as well. These findings are in line with what has
typically been found with heterosexual male populations (Chen and Kandel, 1995; Kandel
and Logan, 1984). Given the general lack of research on substance use trajectories among
YMSM, there is a need for additional studies that address trajectories of marijuana and illicit
drug use.

Equally unexplored in YMSM communities are the prevalence rates of problematic
substance use, such as an inability to discontinue using a substance or an inability to
maintain work or social roles because of alcohol or marijuana use. Substance use problems
indicate the degree to which substance use is negatively impacting someone’s life, as
opposed to the quantity and frequency of use. Research on alcohol-related problems with
adult men have at times found higher rates of problems for adult MSM compared to
heterosexual men (Knowlton et al., 1994) but at other times found no differences (Drabble et
al., 2005; Mackesy-Amiti et al., 2009). Similar results have been found for marijuana-related
problems with some studies finding higher rates of problems for MSM (Cochran et al.,
2004) and other studies finding no differences (Mackesy-Amiti et al., 2009). Further,
research on alcohol problems in MSM has not found evidence of racial differences
(Knowlton et al., 1994; Stall et al., 2001) but there is some evidence that marijuana-related
problems may be higher in non-White participants (Mackesy-Amiti et al., 2009).

It is also important to consider the developmental context in which these behaviors occur
when examining trajectories of change. Young adulthood is characterized not only by
notably high rates of substance use, but also identity exploration, instability and transitional
life events (Arnett, 2005; Wong et al., 2013). Research on contextual changes and substance
use behavior in YMSM has shown that moving away from home is associated with increased
substance use, while employment functions as a protective factor as YMSM age (Wong et
al., 2013). Studies with heterosexuals are consistent with YMSM findings that living with
parents protects against increased substance use in young adulthood (Bachman et al., 1997;
White et al., 2008). Furthermore, reaching age 21 (i.e., the legal age to purchase alcoholic
beverages and enter drinking venues) represents an important transition that may impact
trajectories of alcohol and drug use by exposing YMSM to social environments (e.g., bars,
clubs) in which alcohol and drug use are more common.

1.1. Current Study

The purpose of the present study was to examine trajectories of alcohol and substance use in
a racially diverse sample of YMSM in order to more fully understand how these behaviors
change across the transition from late adolescence to young adulthood. We hypothesize that
alcohol, marijuana, and illicit drug use would increase over this period, would co-vary with
one another over time, and predict higher levels of alcohol-related and marijuana related
problem behaviors at a later time point. We also predict that trajectories of substance use
behaviors will be different from ages 17-21 and 22-24, specifically that growth in use will
be higher during the 17-21 age period.
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2. Methods

2.1. Participants and Procedures

Participants came from RADAR, an ongoing longitudinal cohort study of YMSM that aims
to understand multilevel influences on HIV risk and substance use. This large cohort is being
formed by merging three existing studies of YMSM: two longitudinal studies of YMSM
(Project Q2 and Crew 450) and a cross-sectional adolescent-extension of CDC’s National
HIV Behavioral Surveillance, called ChiGuys. Because the aims of the current analyses
were to understand developmental trajectories of alcohol and drug use, we utilized an
analytic sample of only those YMSM from Project Q2 and Crew 450. These participants had
up to 8 waves of longitudinal data and completed the baseline visit for the RADAR study
(up to 9 waves of data total).

Project Q2 was a longitudinal study of the health and development of LGBT youth that
included 117 YMSM (Mustanski et al., 2010). YMSM in Project Q2 included individuals
who were assigned male at birth, between 16 and 20 years old at baseline interview, and
identified as gay, bisexual, questioning, or endorsed same-sex attraction. Data collection
began in 2007 and continued with 8 waves at 6 to 18 month intervals depending on the wave.
Crew 450 (N=450) was a longitudinal study examining a syndemic of psychosocial
conditions associated with HIVV among YMSM (Garofalo et al., 2016; Newcomb et al.,
2014b). Crew 450 eligibility criteria included being born male, English speaking, between
16 and 20 years old, and had a previous sexual encounter with a man or identified as gay or
bisexual. Data collection began in December 2009 and participants were followed for up to 8
waves of data collection at 6 month intervals. There were 15 participants who were enrolled
in both Project Q2 and Crew 450. For those participants, data was taken from the study
where the participant completed the most waves (final analytic N = 552). Baseline visits for
the RADAR study (i.e., the final time point for the current analyses) occurred between 2015
and 2016. Each study protocol was approved by the Institutional Review Boards (IRBs) with
a waiver of parental permission for participants under 18 years under 45 CFR 46, 408(c)
(Mustanski, 2011). Participants provided written informed consent/assent, and mechanisms
to protect participant confidentiality were utilized (i.e., a federal certificate of
confidentiality).

2.2. Measures

2.2.1. Demographics—The demographics questionnaire at each time point assessed
participant age, birth sex, race/ethnicity, self-reported sexual orientation, employment status,
student status, and living situation.

2.2.2. Alcohol Use—In Project Q2, participants were asked to report the number of days
in the last 6 months that they had consumed alcohol (one item, range: 0-180). In Crew 450,
participants were given the same question but were given the response options “Never”, “1
or 2 times in the past 6 months”, “3 to 5 times in the past 6 months”, “Once a month”, “2 to
3 times a month”, “Once a week”, “Twice a week”, “3 to 4 times a week”, “5 to 6 times a
week” and “Everyday” (range: 0-9). Project Q2 responses were recoded to fit within the
Crew 450 response options. We chose to recode the Project Q2 data in this manner because
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1) Crew 450 represented over 80% of the full sample and 2) the Crew 450 response options,
which each represented a broad range of possible values, did not lend themselves to a
straightforward numeric transformation. In order to transform the Project Q2 data, we
assumed that number of days participants consumed alcohol was evenly distributed over the
six month period. For instance, if a participant responded that they consumed alcohol on 6
days in the last six months, we coded that person as “Once a month” on the Crew 450 scale.
The distribution of values for Project Q2 participants was similar to the Crew 450
distribution after the recode (see Figure 1). In both studies participants were asked, “When
you drank, how many drinks did you have?,” with the response options “0 drinks”, “1
drink”, “2 drinks”, “3 drinks”, “4 drinks”, “5 drinks”, and “6 or more drinks” (range: 0-6).
Alcohol quantity-frequency was created at each wave by multiplying response on the 0-9
ordinal scale measuring days of use by the response to the 0—6 scale asking the number of
drinks (range: 0-54).

At the final time point, the Alcohol Use Disorders Identification Test (AUDIT), a 10-item
screening tool assessing consumption, behaviors, and problems related to alcohol in the past
6 months, was administered (Saunders et al., 1993). Participants who score a sum of 8-15
are considered to have a hazardous level of alcohol-related problems and for those who score
16 or higher, they are considered to have a disordered level of alcohol-related problems that
may indicate a possible alcohol dependence disorder. We calculated a mean score of the
AUDIT at the final time point.

2.2.3. Marijuana Use—In Project Q2, participants were asked to report the number of
days in the last 6 months that they had used marijuana (one item, range: 0-180). In Crew
450, participants were given the same question but were given the response options “0
times”, “1 or 2 times in the past 6 months”, “Once a month or less (3—6 times in the past 6
months)”, “2 or 3 times a month”, “1 or 2 times a week”, “3 to 5 times a week”, and
“Everyday or almost everyday.” Project Q2 responses were recoded to fit within the Crew
450 response options for the same reasons that Project Q2 responses to alcohol items were
recoded. The distribution of values were similar for each cohort after the recode (see Figure
1). This item was used as our measure of marijuana frequency (range: 0-6).

At the final time point, problematic cannabis use was assessed using the CUDIT-R
(Adamson et al., 2010). This screening tool includes 8 questions related to problems,
dependence, and psychological features of cannabis use. Sum scores between 8-11 indicate
a hazardous level of marijuana-related problems. Scores of 12 or above indicate that a
participant may have a cannabis use disorder. We utilized computed mean scores of the
CUDIT-R at the final time point.

2.2.4. Poly-Drug Use—Participants in both Project Q2 and Crew 450 were asked about
their use of cocaine, methamphetamines, and ecstasy in the previous six months. We created
a sum score based on the number of illicit drugs participants endorsed using in that period
(range: 0-3).
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2.3. Statistical Analyses

We ran latent growth curve models in MPlus to assess change in substance use behaviors.
MPlus uses maximum likelihood to adjust for missing data. In order to account for the fact
that participants had their first time point at different ages and had different assessment
schedules based on whether they originated from Project Q2 or Crew 450, we used
individually-varying time scores in MPlus to account for participants’ varying assessment
schedules (Mehta and West, 2000; Sterba, 2014). Time scores are used as person-specific
factor loadings that account for the differences in interview schedule and age. Time scores
were centered at age 17. To be included in our analyses, each age had to be represented by at
least 100 participants who provided data in that year (for instance, 102 participants reported
data at a wave where they were age 17). For this reason, waves where participants were
outside of the 17-24 age range were not included. Model fit was assessed using
Loglikelihood, Akaike Information Criterion (AIC) and Bayesian Information Criterion
(BIC). For all three measures, lower values indicate improved fit. Initially we tested for non-
linear effects within the growth models but dropped those effects because they were not
significant. In order to understand how the rate of growth might not be the same from ages
17 to 24, we also tested piecewise latent growth models that included the slope from age 17
to 21 and the slope from age 22 to 24. To test the piecewise growth models, we created
individually-varying loadings for each slope using Sterba’s (2014) SAS macro for creating
individually-varying time scores for piecewise models.

We followed up the individual latent growth models by modeling all three of the substance
use behaviors together in a single parallel process model. In a parallel process model,
multiple simultaneous behaviors are modeled together in order to understand associations
between growth across those behaviors. We tested for these effects within a single parallel
process model that included change in alcohol, marijuana, and poly-drug use. We then
proceeded to add demographic characteristics as predictors to the parallel process model,
including race/ethnicity, sexual orientation, and study origination cohort. Cohort effects were
not significant in any of the models and were dropped. Race was included as three separate
dummy codes (Black, Latino/Hispanic, and other race) with White as the reference group.
Sexual orientation was coded as two separate dummy codes (bisexual and other sexual
orientation) with gay-identifying participants as the reference group.

For the last parallel process model, we took the parallel process with demographics model
and included the AUDIT and CUDIT as outcomes to see if change in substance use was
associated with alcohol and marijuana problems at the last wave of data collection.

To test the effects of predictors that were variable over time, we modeled change in
substance use using a multilevel model conducted in MPlus. The baseline demographic
factors added in previous models (race/ethnicity and sexual orientation) were included as
between-person effects. The new predictors to this model, student status, employment status,
and whether participant lived with a parent at that wave were modeled as within-person and
between-person effects. We chose to look at these predictors within a multilevel framework
because of the challenge of interpreting time-varying predictors in parallel process models
that adjust for individually-varying assessment schedules and for the opportunity to
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determine whether these predictors fostered within-person change or between-person
differences.

3.1. Demographics

The combined Project Q2 and Crew 450 sample had an average age of 18.92 years (SD =
1.34) at baseline. By the last wave, the average age was 23.59 years (SD = 1.97).
Participants completed a mean of 5.84 (SD = 2.25) waves of data collection. The retention
for both cohorts was high over the course of each study (Beck et al., 2015; Newcomb et al.,
2012; Newcomb and Mustanski, 2015; Newcomb et al., 2015). Of the 552 participants at
baseline, 35.14% (N=194) participated in the last wave and contributed outcome data. One
major factor that contributed to the large drop in retention from the first wave to the last
wave was that only a randomized half of Crew 450 participants were eligible for RADAR
(data from which were used for the final wave). Participants originally recruited into Project
Q2 represented 21.2% of the sample (N = 117) and 78.8% (N = 435) were originally
recruited into Crew 450. In terms of race/ethnicity, 284 participants (51.5%) identified as
African American/Black, 104 (18.8%) as Hispanic/Latino, 102 (18.5%) as White, and 62
(11.2%) as either Asian/Pacific Islander, Native American, or “other.” Three hundred and
ninety-six participants (71.9%) identified as gay, 120 (21.8%) as bisexual, and 36 (6.5%) as
straight/questioning or “other.” At baseline, 388 (70.3%) identified as students, 173 (31.3%)
said they were employed, and 294 (53.3%) answered that they lived with a parent.

The sample N, broken down by age, is presented in Table 1, along with descriptives for
alcohol, marijuana, and poly-drug use at each age. Of the three substances used to measure
poly-drug use, methamphetamines were endorsed less often at age 17 (only 2.0% reported
use in the previous six months) compared to cocaine (4.9%) and ecstasy (4.9%). For the
participants who provided data at the last wave, 18.6% met the criteria for hazardous alcohol
use on the AUDIT and 5.2% for disordered alcohol use. In terms of CUDIT scores, 13.4%
met the criteria for hazardous marijuana use and 21.1% for disordered marijuana use.

Results of a chi-square test revealed that participants in Project Q2 were more likely to
complete the last wave and have outcome data compared to Crew 450 participants (53.0%
vs. 31.4%; Xz(l) =18.63, p < .001). They also had more waves of data (Std. Beta = .26, p <.
001). These differences were no longer significant when Crew 450 participants who were
not randomized into RADAR were dropped from the comparisons, which suggested that the
randomization was responsible for the differences. Participants with higher baseline poly-
drug use (Std. Beta = -.13, p < .01) and higher baseline marijuana use (Std. Beta = -.10, p

< .05) had fewer waves of data. There were no differences based on race/ethnicity, sexual
orientation, or baseline age.

3.2. Individual Latent Growth Curves

The fit indices for the invididual latent growth curves for substance use behaviors are in
Table 2. For all three substance use behaviors, the latent growth curve models with intercept
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and piecewise slopes provided better fit to the data compared to the intercept only and
intercept + slope models.

The individual latent growth curves for alcohol, marijuana, and poly-drug use are presented
in Table 3. The mean value for the alcohol intercept was significant (Beta = 7.34, SE =
1.21). The alcohol slope from ages 17-21 was significant (Beta = 1.00, SE = 0.34) and
showed an increase in alcohol quantity-frequency from late adolescence into early
adulthood. The slope from ages 22—24 was not significant (Beta = 0.02, SE = 0.21). The
mean for the marijuana intercept (Beta = 1.52, SE = 0.21) and the 17-21 slope (Beta = 0.15,
SE = 0.06) were both significant and suggested that marijuana frequency increased over time
into early adulthood. The 22-24 slope was not significant (Beta = —0.06, SE = 0.05). The
17-21 slope for poly-drug use was significant (Beta = 0.04, SE = 0.01). Based on the slope,
poly-drug use increased over the late adolescent period. The 22-24 poly-drug use slope was
not significant (Beta = 0.01, SE = 0.01).

3.3. Substance Use Parallel Process Model

Results for the parallel process model for substance use behaviors are in Table 3 and Figure
2. Similar to the individual models, the parallel process model that included intercepts and
piecewise slopes was a better fit compared to the intercept only and intercept + single slope
models. Estimates for the intercepts and slopes were equivalent to what was found in the
individual growth models with the exception that the 22—-24 slope for poly-drug use was
significant (Beta = 0.02, SE = 0.01) when all three substance use behaviors were modeled
together. This suggested that when we controlled for marijuana frequency, alcohol quantity-
frequency and the associations between the substance use behaviors, poly-drug use
significantly increased over the period from ages 22—24 for this sample.

Change over time in all three substance use behaviors from age 17 to 21 were significantly
correlated. Increases in alcohol quantity-frequency were associated with increases in
marijuana (Beta = 1.89, SE = 0.55) and poly-drug use (Beta = 0.30, SE = 0.10). Likewise,
higher growth in marijuana frequency was associated with higher growth in poly-drug use
(Beta = 0.06, SE = 0.02). There was a similar pattern for the slopes from ages 22 to 24.
Increases in marijuana frequency were associated with higher increases in alcohol (Beta =
0.60, SE = 0.22) and poly-drug use (Beta = 0.03, SE = 0.01). However, the correlation
between slopes for alcohol and poly-drug use was not significant (Beta = 0.02, SE = 0.05).

3.4. Effects of Demographic Characteristics on Parallel Process Latent Growth Factors

The effects of demographic characteristics on the substance use growth curves are presented
in Table 4. The overall pattern of change in substance use behaviors over time stayed
consistent after controlling for demographic factors. Participants who identified as Black had
significantly lower growth in alcohol (Beta = —2.36, SE = 1.04), marijuana (Beta = —0.44,
SE =0.17), and poly-drug use (Beta = -0.11, SE = 0.04) compared to White participants
from the ages of 17 to 21. Black participants also had lower growth in marijuana frequency
from 22 to 24 compared to White participants (Beta = —0.25, SE = 0.12). Latino/Hispanic-
identified participants had significantly higher growth in alcohol quantity-frequency from
ages 22 to 24 compared to non-Latino White participants (Beta = 1.58, SE = 0.78), and

Drug Alcohol Depend. Author manuscript; available in PMC 2018 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Swann et al.

Page 9

significantly lower growth in poly-drug use over the same period (Beta = —0.09, SE = 0.05).
Participants in the “other” race category had significantly lower growth in marijuana
frequency at ages 17 to 21 compared to White participants (Beta = —-0.41, SE = .21).

Bisexual participants reported higher growth in marijuana frequency from 17 to 21
compared to gay participants (Beta = 0.29, SE = 0.15). Participants in the “other” sexual
orientation category reported higher growth in alcohol quantity-frequency from the ages 17
to 21 compared to gay participants (Beta = 2.52, SE = 1.26).

3.5. Effects of Latent Growth Factors on Alcohol and Marijuana Problems

Results for substance use factors predicting AUDIT and CUDIT scores are presented in
Table 4. Higher growth in alcohol quantity-frequency from 17 to 21 was predictive of higher
AUDIT scores (Beta = 0.15, SE = 0.04). There was no association between growth from 22
to 24 and AUDIT scores (Beta = 0.05, SE = 0.18).There were no associations between
marijuana and poly-drug factors and AUDIT score. There were no significant differences on
AUDIT scores based on sexual orientation or race/ethnicity.

Higher marijuana intercepts (Beta = 0.69, SE = 0.18), 17-21 slopes (Beta = 1.34, SE =
0.32), and 22-24 slopes (Beta = 1.05, SE = 0.50) were associated with higher CUDIT
scores. None of the other substance use factors were significantly associated with CUDIT
scores. There were no significant race/ethnicity or sexual orientation differences on the
CUDIT.

3.6. Within-Person Predictors of Substance Use Growth Factors

Multilevel results looking at the effects of student status, employment status, and living with
parents on change in substance use can be found in Table 5. We found no significant within-
person differences in substance use behaviors based on student or employment status. There
were also no within-person differences based on living with parents. This suggests that
changes over time in these factors did not explain within-person change in alcohol,
marijuana, or poly-drug use. Within-persons, all three substance use behaviors were
significantly positively correlated.

There were significant between-person differences based on student and employment status.
Students reported significantly lower alcohol (Beta = -21.07, SE = 6.28) and marijuana
frequency at age 17 (Beta = —3.97, SE = 1.07), but also had significantly higher growth in
alcohol quantity-frequency (Beta = 5.12, SE = 1.76) and marijuana frequency from ages 17
to 21 (Beta = 0.65, SE = 0.30), and higher growth in marijuana frequency from ages 22-24
compared to non-students (Beta = 0.39, SE = 0.19). Participants who reported being
employed had higher growth in alcohol (Beta = 1.85, SE = 0.83) and marijuana frequency
(Beta = 0.47, SE = 0.24) from ages 22 to 24 compared to unemployed participants. There
were no significant differences based on living with a parent.

4. Discussion

We found significant growth in quantity-frequency of alcohol use, frequency of marijuana
use, and poly-drug use from late adolescence to age 21 for YMSM. Growth from the age of
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22 to 24 was only significant for poly-drug use. Previous research has found evidence of
increases in alcohol and drug use as YMSM move from adolescence to young adulthood
(Dermody et al., 2014; Halkitis et al., 2014; Hatzenbuehler et al., 2008; Marshal et al., 2009;
Newcomb et al., 2012), and these analyses expand on prior work and indicate that this
growth may occur primarily during the teenage years. We also found that change for all
three substance use behaviors was significantly positively correlated at both ages 17-21 and
ages 22-24, with the exception of alcohol and poly-drug use which was only correlated at
ages 17-21. To our knowledge, this is the first study to look at the associations between
change in these different substance use factors for YMSM. The results suggest that during
the transition from adolescence to adulthood, change in marijuana, alcohol, and illicit drug
use co-vary across time.

These analyses revealed significant racial/ethnic group differences in substance use. Similar
to previous research that has suggested that Black YMSM engage in less alcohol use
compared to White YMSM (Newcomb et al., 2012; Newcomb et al., 2014b; Wong et al.,
2008), Black participants had significantly lower increases in quantity-frequency of alcohol
use from age 17 to 21. Hispanic/Latino participants were not significantly different from
White participants on growth in alcohol quantity-frequency from 17-21, but they were
significantly higher in growth from ages 22 to 24. Previous research with YMSM has been
mixed with some finding that Hispanic/Latino YMSM were less likely to use alcohol
compared to White YMSM (Newcomb et al., 2014b) and others finding no differences
(Dermody et al., 2014). The current findings suggest that White and Hispanic/Latino YMSM
do not start to diverge in alcohol use until later in young adulthood.

With regard to marijuana frequency, White participants had higher growth from ages 17 to
21 compared to Black participants and participants in the combined “other” racial group, but
not compared to Hispanic/Latino participants. Black participants also had lower growth in
marijuana frequency from ages 22 to 24 compared to White participants. Change in poly-
drug use from 17 to 21 was lower for Black participants compared to non-Hispanic White
participants. Growth in poly-drug use from ages 22 to 24 was lower for Hispanic/Latino
participants compared to non-Hispanic Whites. Halkitis et al. (2014) were the only previous
researchers to examine trajectories in YMSM for marijuana and illicit drug use. They found
higher growth in marijuana use among Hispanic/Latino YMSM. They also found no racial/
ethnic differences on growth in illicit drug use. Those patterns were not replicated in this
study. The difference may be due in part to how substance use was measured by Halkitis and
colleagues. They asked about the number of days substances were used in the prior month at
each time point, instead of asking about use over the previous six months. They also asked
about a wider variety of illicit substances. The different results may also be indicative of the
difference in racial makeup of the two samples. While both were minority-majority in terms
of race/ethnicity, our sample was much more heavily Black (51.5% vs. 14.9%) and less
Hispanic/Latino (18.8% vs. 28.3%) compared to their sample. It may be that our samples
differed in how representative they are of different racial/ethnic groups. The difference in
patterns further demonstrates the necessity for more research analyzing long term patterns of
change in marijuana and illicit substance use for YMSM.
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Previous research has found bisexual YMSM to be more frequent substance users compared
to their gay-identifying counterparts (Greenwood et al., 2001; Marshal et al., 2008;
Newcomb et al., 2014a). In the current study, we did find higher growth in marijuana use for
bisexual YMSM from ages 17 to 21 compared to gay participants. However, we did not find
any differences in poly-drug use factors. If we had data on a wider variety of substances or a
more high-risk sample, we may have been better able to detect significant differences on
illicit substance use based on sexual orientation.

This is one of the few studies to look at concurrent change in alcohol, marijuana, and poly-
drug use in YMSM. The mean age by the last wave was 23.59 and we still saw no evidence
of substance use behaviors significantly decreasing. However, we did see evidence that
growth was beginning to slow by the slopes at later ages measured in our study. Growth was
lower from ages 22 to 24 and no longer significant for alcohol and marijuana use. These
analyses suggest that alcohol, marijuana and illicit drug use increase more rapidly during the
late teenage years than during young adulthood. Given that teens leave high school during
the late teens and enter into more independent environments (e.g., college, work), this
transition may provide more opportunities for substance use. It will be necessary to continue
to follow MSM past age 24 to see if use begins to decrease over the course of their mid-to-
late 20’s.

The pattern of covariation in the substance use measures has important implications for
YMSM. Past research has already identified YMSM as separately vulnerable to higher rates
of alcohol, marijuana, and illicit drug use (Corliss et al., 2008; Hughes and Eliason, 2002;
Marshal et al., 2008; Newcomb et al., 2014a; Talley et al., 2014). That these behaviors
covary suggests that the same YMSM with elevated levels of one substance use behavior
may be at higher risk for elevated use of the other two, especially in the developmental
period between 17-21, where we found all three to be significantly associated. This could be
especially important for interventions targeting substance use in YMSM because it indicates
that interventions should be tailored toward addressing co-occurrences of substance use
behaviors. It also suggests that more research is necessary to determine why these behaviors
co-occur in this population.

The impact of student status, employment status, and living with a parent were tested in a
different framework compared to other predictors because they could vary over time. The
multilevel model we ran found no within-person differences in substance use behaviors
based on change in these three predictors over the course of the study. The lack of within-
person differences might be partially due to a lack of change through the course of the study.
Only 54.5% of participants reported a change in student status. For employment it was
64.9% and for living with a parent it was 47.5%. We may need to follow these YMSM for
longer to fully understand the within-person effect of transitioning out or into these roles.
We did find between-person differences for student and employment status. Identifying as a
student appeared to be associated with lower alcohol and marijuana use at age 17 but higher
growth over time in both behaviors compared to non-students. This is similar to past
research with heterosexual samples that has found high school students who go on to attend
college and college students at age 18 to have lower alcohol and marijuana use, but higher
growth in both substances during their college years compared to youth who do not attend
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college (O’Malley and Johnston, 2002; White et al., 2005). It is therefore not surprising that
we saw a more pronounced increase in substance use during the late teen years than during
ages 22-24, given that most people transition out of college during the latter developmental
period. Employment was associated with higher growth in alcohol and marijuana use later
on from ages 22 to 24 compared to unemployment. We did not find evidence to support
living at home or employment as protective factors as past research with YMSM has (Wong
etal., 2013).

YMSM in our study with higher alcohol slopes between ages 17-21 were also at greater risk
for alcohol-related problems as measured by the AUDIT. This finding indicated that an
increase in alcohol quantity-frequency over the late adolescent period was associated with
higher alcohol-related problems. This is in line with previous research that has found that
earlier use of alcohol is associated with problems in adulthood (Chou and Pickering, 1992;
DeWit et al., 2000; Ellickson et al., 2003; Grant and Dawson, 1997; Gruber et al., 1996;
Hingson et al., 2006). The marijuana intercept and both slope measures had a similar
association with the CUDIT where higher marijuana frequency at age 17 and higher growth
over time were associated with more marijuana-related problems. Without the ability to
control for AUDIT and CUDIT scores at earlier time points, it is impossible to say at what
point higher rates of substance use led to more substance use related problems. These
findings suggests that we are not merely observing developmentally normative increases in
substance use over time in this sample, but we are also seeing that increases in use are
associated with substance use problems.

This study was unique in that we combined data across two longitudinal cohorts of YMSM
that we have followed for nine waves and an average of 4.71 years (SD = 1.68). Most
previous research on alcohol trajectories followed YMSM for either shorter periods of time
(Hatzenbuehler et al., 2008; Newcomb et al., 2012; Talley et al., 2010) or far fewer waves
(Dermody et al., 2014; Marshal et al., 2009) and the one additional study to model
trajectories of marijuana and illicit substance use only followed YMSM for 18 months
(Halkitis et al., 2014). We have also controlled for differences in age and time of interviews
by allowing participants to have individually varying assessment schedules within our
models. Individually-varying time scores are an effective method for addressing these
assessment differences when combining data across multiple studies, and a useful tool for
researchers as they seek to create larger and more generalizable longitudinal samples. In
addition to increasing the accuracy of our model, the use of time scores made it possible to
combine data from the Crew 450 and Q2 samples.

The present study was limited in our measure of poly-drug use. We only had measures of
methamphatimes, cocaine, and ecstasy at every time point for the sample. Methamphatimes
in particular were lowly endorsed. More comprehensive data on illicit substance use may
have identified different longitudinal patterns in the data. For our sample, higher levels of
baseline marijuana and poly-drug use were associated with participation in fewer waves of
data. MPlus uses maximum likelihood to address missingness which assumes that data will
be missing at random. For our sample, that may mean that growth in marijuana and poly-
drug use is not as accurate for those with the highest levels of early use. An additional
limitation was the high amount of missingness on the AUDIT and CUDIT outcomes where

Drug Alcohol Depend. Author manuscript; available in PMC 2018 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Swann et al.

Page 13

only 35% of respondents provided data. This is largely due to the peculiarities of the
RADAR sample where only a randomized half of Crew 450 participants were selected to
enroll. For this reason, participants from Project Q2 were more likely to have AUDIT and
CUDIT data. Missingness on these outcomes was not associated with sexual orientation,
race/ethnicity, baseline age, baseline substance use, education level, student status,
employment status, or living with a parent at baseline. To better understand the impact of the
large amount of missingness, we reran the outcome model with only the participants who
provided outcome data. The significance of substance use factors on the AUDIT and CUDIT
replicated with the exception of change in marijuana use from ages 17-21 which was no
longer significantly associated with CUDIT scores.

Additional limitations included how we recoded Project Q2 data on alcohol and marijuana
use to reconcile with Crew 450 measurements. Both samples had a similar distribution after
the recode, but we did assume for the Project Q2 participants that when they reported the
number of days of use in the previous six months that the days they reported were evenly
distributed over time to match with the Crew 450 categories. That assumption does create an
additional source of measurement error if substance use was more concentrated (i.e., if a
participant reported 14 days of use in the last six months that actually refers to daily use for
two weeks and five and half months of abstinence instead of 2-3 times a month as we
assumed in the recode). There is also a limitation to using the individually-varying time
scores in this sample. We have fewer participants providing data at age 17 and age 24
compared to the ages in between. It may mean that estimates of substance use at those ages
are less reliable compared to the ages where we have more coverage.

Future research should continue to follow YMSM and their engagement with substance use
throughout the young adult years and into adulthood. Normative trajectories from
adolescence to early adulthood suggest that substance use increases during this period and
then begins to decrease when people enter their late 20’s and into their 30’s (Bachman et al.,
1997; Chen and Kandel, 1995). With more data we will be able to observe whether YMSM
follow this same pattern. The more we understand the long term trajectories, the more we
will be able to design prevention efforts around them. It is also important that we better
understand the antecedents to higher levels of substance use in this population. There are
also many additional factors that can contribute to changes in substance use for YMSM,
including experiences of victimization (Huebner et al., 2015; Wong et al., 2010),
socioeconomic status (Halkitis et al., 2014), social support (Wright and Perry, 2006), and
personality factors (Andrucci et al., 1989; Kalichman et al., 1996; Kalichman et al., 1998;
Kashubeck-West and Szymanski, 2008). Finally, we should look at how these substance use
trajectories relate to changes in sexual risk-taking over time which may be particularly vital
to understand in YMSM populations.

The present study found that development in alcohol, marijuana, and poly-drug use over the
course of adolescence into young adulthood was related in YMSM, and that higher growth
in alcohol quantity-frequency and marijuana frequency was associated with higher alcohol-
related and marijuana-related problems, respectively. The increase in substance use
behaviors into young adulthood for YMSM is not by itself atypical compared to
heterosexual men, but the fact that those increasing the most over time were at highest risk
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for problematic alcohol and marijuana use in this sample illustrates the importance of
tracking these behaviors and suggests that the dearth of previous research in this area needs
to be remedied.
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Highlights
. Combined two samples (N=552) of diverse young men who have sex with
men (YMSM).
. Modeled substance use trajectories from late-adolescence to young adulthood.
. Alcohol, marijuana, and poly-drug use significantly increased over time.
. Marijuana, alcohol, and poly-drug use trajectories were significantly
correlated.
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