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Abstract

Aim—The popularity of methamphetamine among gay men has been documented; however,

few studies have examined the complex behavioral and psychological motivations behind
methamphetamine use, particularly over time. This study aimed to (i) identify the trajectories

for methamphetamine use; (ii) explore factors related to methamphetamine use; and (iii) determine
factors which predict changes in usage over a year.

Design—This analysis utilized hierarchical linear modeling to identify the trajectories for
methamphetamine use and explore factors related to patterns of methamphetamine use.

Participants—A sample of 293 gay and bisexual men who indicated methamphetamine use at
baseline were drawn from Project BUMPS (Boys Using Multiple Party Substances), which was a
longitudinal, mixed-methodologies study of 450 club drug-using gay and bisexual men.

Measurements—~Participants were assessed via quantitative measures in four waves of data
collection over the course of a year (baseline, 4, 8 and 12 months post-baseline).

Findings—Frequency of methamphetamine use is related to reliance on the drug to avoid
unpleasant emotions and physical discomfort, outcome expectancies for use and combining the
drug with Viagra. Those with higher levels of drug-related sensation-seeking and those who
combine use with Viagra show more consistent use over time, although a decrease in use is noted
for most of the sample.

Conclusions—Longitudinal analyses support the idea that methamphetamine is used by gay
men to mask feelings of discomfort and to enhance sensations as well as sexual pleasure.
Longitudinal non-intervention studies of drug use may have intervention-like effects.
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INTRODUCTION

The popularity of methamphetamine in the gay male community has been documented

in several studies [1-5]. Methamphetamine is perceived to have aphrodisiac-like qualities
and is administered typically to enhance and prolong sexual activities [1,6,7]. Stimulant
drugs, such as methamphetamine, are appealing to gay men because the drug counteracts
pre-existing anxieties about sex [7]. For some gay and bisexual men, methamphetamine
becomes part of their sexual identity [8]. It has been suggested that the sexual and emotional
effects of methamphetamine conspire to make it the quintessential gay drug [3].

Behavioral research regarding methamphetamine has examined the association between
methamphetamine use and HIV transmission [9-11]. However, few studies have examined
the complex behavioral and psychologically driven motivations behind methamphetamine
use [12-14]. To our knowledge there are no studies that have investigated the factors

which explain patterns of methamphetamine use over time. Responding to these gaps in
knowledge, multi-level modeling was used in the present study to explore factors related to
methamphetamine use as well as to determine the factors that predict changes in usage over
ayear.

While research demonstrates that methamphetamine use is associated with high-risk sex
among gay and bisexual men [1,4,7,12,15,16], it appears to be layered with complex
psychologically driven motivations, such as increased self-esteem, increased confidence,
feeling of acceptance and attractiveness [3,13,14]. However, the role of psychological
factors is still unclear and it is important to disentangle the sexual and psychological
factors, which contribute to the patterns of use. Furthermore, many of the studies that have
attempted to explain these associations have relied on qualitative rather than quantitative
methodologies. One such study found that HIV-positive men tend to use methamphetamine
as a form of sexual enhancement and self-medication [14]. Another reported similar
findings in that methamphetamine was associated with risky sexual behaviors, sexual
confidence, performance, endurance and disinhibitory qualities [12]. Furthermore, an
extensive qualitative study of methamphetamine-using men in Los Angeles considers sex-
on-methamphetamine as an element of gay cultural identity and inclusion, and which is
used primarily to increase sensory experiences, especially as they relate to sexual activity
and as a means of escaping from the feelings of boredom, isolation, hopelessness and grief
[13]. Similarly, others indicated that methamphetamine use might be a mechanism by which
gay and bisexual men cope with difficult emotions, including the avoidance of unpleasant
emotions and physical pain, tensions of socialization and the prejudice experienced for being
gay [2,9,17]. It has also been indicated that internalized homophobia, feelings of shame,
isolation and exclusion can draw gay and bisexual men to drug use [17]. This may be
particularly true for methamphetamine because the drug gives users a feeling of acceptance
and attractiveness [7] and diminishes any preexisting fears, anxieties and depression.

In sum, sexual and psychological motivations are probably associated with
methamphetamine use. However, the relation between sexual and psychological motivations
and changes in methamphetamine use patterns has not been assessed quantitatively over
time; studies have tended to be cross-sectional in nature, leading potentially to results that
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are spurious. Thus, researchers have begun to realize the importance of studying individual
development of drug use over time [18]. Therefore, there is a growing appreciation that
greater attention needs to be directed toward individual growth curves and the description
and explanation of differences in intraindividual change [19,20]. Personcentered techniques
that examine individual growth curves have gained popularity among developmental
psychologists and drug researchers [21,22].

Hierarchical linear modeling (HLM) [23,24] (see also Willett, Singer & Martin [20]; Rogosa
& Willett [25]) provides one method of approach to investigate patterns and predictors of
growth curves (for the purposes of our study, methamphetamine use) because its hierarchical
structure utilizes a two-level procedure to examine intraindividual growth (level 1) and
interindividual differences in growth (level 2) over time. A growth curve analysis using
HLM confers numerous advantages over more traditional methods of investigating change
over time in methamphetamine use among gay and bisexual men, such as repeated-measures
analysis of variance [23,24]. HLM uses empirical Bayes estimation [26] to derive the final
estimates for each participant, drawing on information at both levels of the analysis. As

a result, HLM affords more precise estimates of individual growth over time and greater
power to detect predictors of individual differences in change [23]. This process also allows
HLM to handle missing data, using any available data points to fit a growth trajectory for
each participant.

Thus, the purpose of our analysis is to examine whether demographic, psychosocial and
behavioral factors are related to the use of methamphetamine among gay and bisexual

men in New York City. In addition, this analysis delineates individual trajectories of
methamphetamine use over a period of a year and the factors which explain these patterns
using growth curve modeling. As methamphetamine use continues to rise, the need to
understand both the sexual and psychological motivations associated with its use becomes
fundamental in informing the most efficacious treatment approaches and outreach programs.

The analyses presented here are based on a longitudinal study of 450 club drug-using men
in New York City. We sought to use multi-level modeling to explore factors related to
methamphetamine use, as well as to determine the factors which predict changes in usage
over time. The use of HLM is a novel analytical approach to establishing relationships

with regard to methamphetamine use, which have been examined traditionally through
cross-sectional analysis. This approach allows more precise estimates of individual growth
over time and greater power to detect predictors of individual differences in change [23],
thus yielding more robust results by eliminating the threat to internal validity inherent in the
potentially spurious relationships detected in cross-sectional analyses.

METHODS

Design

Project BUMPS (Boys Using Multiple Party Substances), funded by the National Institute
on Drug Abuse, was a longitudinal, mixed-methodologies study of 450 club drug-using
gay and bisexual men in New York City. Participants were assessed via quantitative and
qualitative measures in four waves of data collection over the course of a year (baseline, 4,
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8 and 12 months post-baseline). The overall purpose of the study was to examine frequency
of club drug use, behaviors associated with use, as well as psychological and behavioral
correlates of use.

Participants were recruited from February 2001 to October 2002 using active and passive
techniques in venues frequented by gay and bisexual men. Potential participants were
screened for eligibility via telephone interviews. Eligibility requirements included being
18 years of age or older, self-identifying as gay or bisexual and self-reporting six instances
of club drug use in the year prior to assessment. For the purposes of our study, club

drugs were defined as GHB, ketamine, ecstasy (MDMA), methamphetamine and powdered
cocaine. Those who met eligibility requirements were scheduled for a baseline interview,
when the initial assessment and consent occurred. In addition, HIV status was confirmed
using OraSure testing for those who reported a seronegative or unknown serostatus. HIV-
positive participants were asked to provide evidence of their status (i.e. HIV antiretroviral
prescription, physician’s note).

All quantitative assessments were administered via Audio CASI (ACASI), using a computer
and voice recording so that the participant heard (through headphones) and saw (on the
screen) each question and response list. After completing the quantitative portion of the
assessment, trained staff members conducted semistructured qualitative interviews covering
a variety of topics related to drug use, sexual behavior and psychological states. The
Institutional Review Board of New York University approved the protocol for this study.

For the purposes of the present analyses, we used quantitative data only. Methamphetamine
use data from all waves waves were utilized. In addition, antecedent factors to explain
growth curves were collected at baseline allowing us to conduct conditional growth curve
modeling.

Methamphetamine use—Use of methamphetamine was measured via a version of a
scale developed for a previous study by the investigative team [4]. This scale assessed the
frequency (as defined by days of use) that methamphetamine was used over a period of 4
months prior to each assessment (baseline and months 4, 8 and 12).

Socio-demographics—~Participants were asked to report their age, race/ethnicity and
sexual orientation. In addition, as noted earlier, HIV status was confirmed.

Psychological states—The depression subscale (7= 7) of the Brief Symptom Inventory
[27] was used to assess this construct (a = 0.88). The UCLA Loneliness Scale [28] was

also included our assessment (a = 0.90). We assessed sensation-seeking using the Substance
Use-seeking Scale (7= 8, a = 0.75) based on a modified version of Kalichman et al.

[29], and also assessed compulsivity (7= 10, a = 0.90) based on Kalichman’s Sexual
Compulsivity Scale [29-31].

Outcome expectancies for methamphetamine use—Based on our previous work
[32], we developed a scale to assess outcome expectancies. Factor analysis yielded two
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subscales which explained 48% of the variance: positive expectancies for methamphetamine
use (n=12, a = 0.88) and negative expectancies for methamphetamine use (7=3, a =
0.75). Because this is a newly developed scale, items are shown in Table 1.

Reasons for methamphetamine use—To assess reasons for use we utilized the
Inventory of Methamphetamine Using Situations. This measure consisted of 35 items
modified from the Inventory of Drug Taking Situations (IDTS) [33]. Participants were asked
to respond using a five-point Likert scale, ranging from ‘never’ to ‘always’, indicating how
often they had used methamphetamine under various situations during the past 3 months.
The measure included five subscales: unpleasant emotions, a = 0.97, physical discomfort,

a = 0.72, conflict with others, a = 0.95, social pressure, a = 0.85 and pleasant times with
others, a = 0.81; reflecting categories of situations under which drug use might occur.

Viagra use—Using a forced choice item, participants were asked to indicate whether or
not they had used Viagra with methamphetamine.

Sample characteristics

The sample consisted of 293 men who indicated methamphetamine use at baseline. Mean
age of the participants was 33 (SD = 7.99) and ranged from 18 to 67 years. Sample
characteristics are shown further in Table 2, and suggest that the sample is primarily gay
and white. Differences between methamphetamine users and non-users in the sample can
be found in Halkitis, Green & Morugues [2]. In this initial examination of the data [2] we
considered only cross-sectional associations in the data set, and build upon these earlier
findings by applying analytical techniques designed for longitudinal data in our present
analysis. Results of this earlier investigation found that African Americans were less likely
to report using methamphetamine than whites, Latinos and Asian/Pacific Islanders, and
respondents with higher educational attainment demonstrated a greater likelihood of use;
moreover, methamphetamine use was associated with the social environments of sex parties
and bathhouses.

Description of methamphetamine use

Among the 293 methamphetamine users at baseline, the drug was used on average of

11.76 days (median = 5, SD = 19.24) in the 4 months prior to baseline assessment, with a
range of 1-120 days. It should be noted that more than half the sample reported using the
drug on 1-5 days. At the 4-month follow-up assessment, 229 participants reported using
methamphetamine, on average, for 9.24 days (median = 4, SD = 17.36), with a range of 0—
120 days; more than half the sample reported using the drug on 0-6 days; and at the 8-month
follow-up assessment 214 participants reported using methamphetamine, on average, for
7.95 days (median = 2, SD = 16.05) with a range of 0-120 days; more than half the sample
reported using the drug on 0-6 days. At our last assessment point, 205 participants reported
using methamphetamine, on average, for 7.81 days (median = 2, SD = 15.31), with a range
of 0-120; more than half the sample reported using the drug on 0-7 days. Patterns of
methamphetamine use over time are shown in Fig. 1.
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Missing data considerations—We retained 70% (/7= 205) of the original 293 by time
4. Before we proceeded with our modeling, we considered if these missing individuals
differed from those whom we retained at time 4 on key factors. Our analysis demonstrated
that those who retained at time 4 did not differ from those whom we lost by time 4 in terms
of age, race, sexual orientation and HIV status. More importantly, the retainees did not differ
from those we lost at time 4 in terms of their baseline reported methamphetamine use.

Multi-level modeling of methamphetamine use

HLM treating methamphetamine use as having a Poisson distribution was used to conduct a
growth curve analysis. First, we describe the unconditional model, and then build upon these
findings to explain the prediction of growth curve though the univariate conditional model.

Unconditional growth model—An unconditional model was examined to describe how
the use of methamphetamine changed over time among those 293 who reported use at
baseline. Table 3 illustrates the results of the unconditional model. For methamphetamine
use among gay and bisexual men, the intercept and slope coefficients are significantly
different from zero. The non-zero intercept (1.88, A< 0.001) indicates use among these men
at baseline, and the negative coefficient for the linear slope (-0.36, £< 0.001) indicates that,
on average, methamphetamine use among these men decreased over the year-long period of
assessment. In addition, the variance components for the intercept and slope were significant
(P<0.001), suggesting that there is much variation in both initial use and change over time
which could be explained with the correct predictors in a conditional model.

Conditional model—A model was constructed to explore whether the patterns of
methamphetamine use over the course of the year could be explained as a function

of socio-demographic (age, sexual orientation, confirmed HIV status and race/ethnicity),
psychosocial (depression, loneliness, sexual compulsivity, sensation-seeking for drugs,
positive outcome expectancies, negative outcome expectancies, methamphetamine use to
avoid unpleasant emotions, to avoid physical discomfort, to avoid conflict with others, to
enhance social pressure and to enhance pleasant times with others) and behavioral (use

of Viagra with methamphetamine) factors. These variables were selected for inclusion

as dictated by the previous literature. The results of these models can be seen in

Table 4. The variance in the intercepts is explained by negative outcome expectancies

for methamphetamine use (y = -0.06, = 0.01), positive outcome expectancies for
methamphetamine use (y = 0.02, £< 0.01), using methamphetamine to avoid unpleasant
emotions (y = 0.03, = 0.001), use of methamphetamine to avoid physical discomfort (y
=0.08, < 0.01), Viagra use with methamphetamine (-y = 0.38, £< 0.01) and for positive
outcome expectancies for methamphetamine use (y = —0.02, £< 0.01). The results suggest
that at baseline more frequent use is associated with lower negative outcome expectancies
for methamphetamine use, greater positive expectancies, higher levels of use to avoid
unpleasant emotions and physical discomfort and greater likelihood of use with Viagra. The
linear slope was explained only by drug-related sensation-seeking (y = 0.03, 7= 0.04) and
Viagra use with methamphetamine (y = 0.29, £< 0.01) and tangentially by age (y = 0.01,
P=10.07) and use to avoid unpleasant emotions (y = —0.02, A= 0.05). Given the significant
negative slope, this model suggests that there is a less steep decrease in use over time for
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those with higher levels of drug-related sensation-seeking, those who report using Viagra
with methamphetamine and older men. More steep decreases were noted among those who
initially reported reliance on methamphetamine to avoid unpleasant emotions.

DISCUSSION

Project BUMPS was a longitudinal study of the patterns and antecedents of club drug use
among gay and bisexual men in New York City. The focus of our work was on five drugs—
cocaine, GHB, ketamine, ecstasy and methamphetamine. The latter is a drug that has grown
exponentially in popularity on the East Coast of the United States only in the last 5 years,
although use of the drug has a long history in gay and bisexual male communities of the
West Coast [3,5].

We sought to examine patterns of methamphetamine use in our sample of 450 club drug-
using men. As might be expected, rates of use were high (293 of the 450 men reported
methamphetamine use in the recent past at their baseline assessment), and as we have noted
previously, polydrug use was a common behavioral pattern among these men [2]. Despite
the popularity of methamphetamine and abundant behavioral research few, if any, studies
have applied multi-level modeling to examine patterns of use as well as factors associated
with use of the drug. Such models have been used extensively in developmental psychology
[23], as well as studies of substances such as marijuana, alcohol and nicotine [34-38].

The advantage of longitudinal data, and in turn multi-level modeling, is due to the fact

that significant associations are more robust, and not subject to the potential spuriousness
associated with cross-sectional data and correlational analyses. A descriptive analysis of the
same sample provided frequencies of use across time-points; however, its analyses were not
able to examine the complexities of individual growth and individual differences within the
sample [2].

Our findings support previous work that contends that methamphetamine is used by many
gay and bisexual men to mask difficult emotions [39,40] and to enhance sexual pleasure
[14,40]. In our analysis of the longitudinal data, higher levels of use at baseline were
noted among those who reported higher greater levels of reliance on the drug to avoid
unpleasant emotions as well as physical discomfort. Also, higher rates of use were noted
among those who perceived few negative outcomes and expressed great positive outcomes
associated with use of methamphetamine. This latter finding is supported by social cognitive
theory with regard to other club drugs such as ecstasy [41]. Finally, the men who reported
combining Viagra with methamphetamine reported higher rates of methamphetamine use.
This association provides a proxy indicator of the ‘meth-sex’ connection that has been
documented extensively [3,9].

In our analyses over time, and considering attrition, there was a significant decrease in the
level of methamphetamine use between baseline and 1 year later. While our study was not
an intervention trial, it is possible that our collection of both quantitative and qualitative
data over the course of the year had intervention-like effects for this particular sample of
self-identified methamphetamine users. From the perspective of the Transtheoretical Model
[42] it could be hypothesized that this community-based sample of men was prepared to
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initiate change in their use of this drug than a more general random sample of users, and

for that reason opted to participate in the study. However, decrease in use was not as evident
for those with higher levels of drug sensation-seeking as well as those who indicated that
they combined methamphetamine with Viagra. The role of drug sensation-seeking has been
documented in relation to club drug use [43]; in combination with the Viagra factor, these
variables suggest a type of individual who links his methamphetamine use with sexual
pleasure and stimulation of sensations.

Despite the fact that our analyses utilized longitudinal data and HLM to consider these
relations, a few methodological issues limit our findings. First, our sample consisted

of club drug users. Thus, comparisons of methamphetamine users with non-drug users
were not possible. While approximately 35% of the men in our sample did not report
methamphetamine use at baseline, they were using some combination of other drugs (e.g.
cocaine, GHB, ketamine, ecstasy), and thus any comparison of methamphetamine users
to non-users was confounded by this condition. For that reason, we chose to develop

our models based on the 293 men who reported methamphetamine use at baseline. For
similar reasons, it is important to note that the methamphetamine users are often also
polydrug users, and in our study methamphetamine is only one of the drugs that were
used actively [2]. This point is important, because use of other club drugs may be related
to or affect methamphetamine use; moreover, behavioral factors associated with the use
of methamphetamine as reported here could serve potentially as antecedents to the use

of other drugs or the polydrug-use behavior. Thirdly, we utilized conditional multi-level
modeling for our analyses [24], and thus utilized baseline states to explain use at baseline
and change over time. This condition, in part, explains why the prediction of our intercepts
is much stronger than the prediction of our slopes. While multivariate conditional modeling
[44] would have been preferable, we were limited by the fact that all our psychosocial
states, such as depression and loneliness, were assessed only at baseline and 4 months
post-baseline, thus undermining our ability to develop trajectories for these states. Despite
these limitations, the findings of our analyses are robust and strengthen our understanding
of the correlates of methamphetamine use over and above previous findings, which have
depended on cross-sectional methods.

CONCLUSIONS

The use of methamphetamine by gay and bisexual men represents a multi-faceted behavior.
Use is driven by a desire to heighten sensations, primarily in relation to sexual experiences,
as well as to overcome painful emotions. Interventions to address this addiction must
consider the synergy of methamphetamine use and sexual risk-taking, and how both

these potentially harmful behaviors are rooted in matters of mental health, which may be
heightened by the experience of stigmatization within a heterosexist culture.
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Figure 1.
Methamphetamine use across 12 months (7= 293)
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Table 1

Outcome expectancies for methamphetamine use scale.

Item

Factor loading (A)

Positive outcome expectancies

When | do crystal | feel happier about myself 0.64
Lovers find me more hot when | am doing crystal 0.60
| am less worried about my problems when | do crystal 0.66
Doing crystal allows me to have the kind of sex I like 0.65
Crystal makes it easier to deal with the stress of work/school 0.61
| feel on top of the world when | do crystal 0.69
Time with friends is so much more fun when I do crystal 0.66
| am able to do more work when | am high on crystal 0.62
| feel smarter when | do crystal 0.76
Doing crystal helps me do chores or tasks that | hate 0.61
Doing crystal makes me feel more comfortable about my sexuality 0.69
My sexual partners enjoy me more when | am high on crystal 0.66

Negative outcome expectancies

Doing crystal makes me feel sick 0.86

| have difficulty controlling my breathing and heart rate after | do crystal  0.66

| feel sick after | do crystal 0.81
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Table 2

Participant characteristics of methamphetamine users at baseline assessment (/7= 293).
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% n

Race/ethnicity

African American/black  10.9% 32

Asian/Pacific Islander 5.1% 15

Latino 19.1% 56

Mixed race 5.1% 15

White 56.3% 165
Confirmed HIV status

HIV-positive 37.9% 111

HIV-negative 62.1% 182
Sexual orientation

Gay/queer/homosexual 90.1% 264

Bisexual 9.9% 29
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Table 3

Unconditional growth model for methamphetamine use among gay and bisexual men.

Linear model

Effect Coefficient SE
Fixed effects

Intercept 1.88% 0.07

Linear slope —036* 050
Random effects

Intercept 1.26%

Linear slope 045"

*
P<0.001
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Table 4:

Demographic and Psychosocial Predictors of Growth Parameters of Methamphetamine Use in Gay and
Bisexual Men.

Coefficient SE P-value

Fixed Effects

For Intercept

Intercept 1.817** 0.26 <0.001
Demographic Factors
Age -0.004 0.01 0.61
Sexual Orientation -0.003 0.22 0.98
HIV Status 0.05 0.13 0.73
Black -0.12 0.22 0.56
Latino -0.05 0.17 0.76
Asian/Pacific Islander 0.07 0.30 0.81
Other -0.16 0.24 0.52
Psychosocial Factors
Depression 0.01 0.02 0.52
Loneliness -0.01 0.01 0.32
Compulsivity -0.01 0.01 0.29
Drug sensation seeking -0.01 0.02 0.72
Positive outcome expectancies 0.02%* 0.01 <0.01
Negative outcome expectancies —0.06% 0.02 0.01
Unpleasant emotions 0.03¥** 001  0.001
Physical discomfort 0.08** 0.03 <0.01
Conflict with others -0.01 0.01 0.65
Social pressure 0.01 0.02 0.61
Pleasant times with others 0.01 0.02 0.71
Behavioral Factor
Viagra Use 0.38 ™ 013 <001
For Linear Slope Coefficient SE P-value
Intercept —0.79™** 023 0.001
Demographic Factors
Age 0.01 0.01 0.07
Sexual Orientation 0.14 0.19 0.47
HIV Status -0.02 0.11 0.86
Black -0.002 0.17 0.99
Latino -0.05 0.14 0.72
Asian/Pacific Islander 0.27 0.23 0.25
Other -0.33 0.20 0.11
Psychosocial Factors
Depression -0.01 0.01 0.46
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Coefficient  SE P-value
Loneliness -0.001 0.01 0.89
Compulsivity 0.02 0.01 0.10
Drug sensation seeking 0.03% 0.01 0.04
Positive outcome expectancies -0.002 0.01 0.70
Negative outcome expectancies -0.002 0.02 0.94
Unpleasant emotions -0.02 0.01 0.05
Physical discomfort -0.04 0.02 0.11
Conflict with others -0.002 0.01 0.89
Social pressure 0.004 0.01 0.80
Pleasant times with others 0.02 0.01 0.24
Behavioral Factor
Viagra Use 0.29% 011 <001
Random Effects

Intercept 0.80 %
Linear Slope 0.42%**

*

p<.05
**p <.01
***p <.001
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