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Interventions to reduce drug use among methamphetamine
users at risk for HIV.

Karen F Corsi, ScD, MPH!, Steve Shoptaw, PhD2, Musheng Alishahi, MAL, and Robert E.
Booth, PhD?
IUniversity of Colorado School of Medicine, Department of Psychiatry

2University of California Los Angeles, Departments of Family Medicine and Psychiatry

Abstract

Purpose of review.—This paper reports on the results of a study comparing two behavioral
treatments for methamphetamine users. The outcomes was the effectiveness of the interventions in
reducing meth use. The interventions were Contingency Management (CM) and Contingency
Management plus Strengths-Based Case Management (CM/SBCM).

Recent findings.—CM/SBCM was found to be associated with attending more sessions for
people who reported being in a couple. Also, participants who earned more money in the first part
of the study were more likely to have more clean urinalysis in the second part of the study. Latent
class analysis identified a class of participants who were in a couple, without sexual abuse history
and less meth use at baseline. This class tended to have more clean urinalysis in the CM/SBCM
intervention.

Summary.—These results indicate that incentive-based interventions with case management may
be useful for helping meth users reduce their drug use.

Keywords
Methamphetamine; behavioral interventions; contingency management

Introduction

Methamphetamine (“meth”) use continues to be a serious problem nationwide, as evidenced
by recent figures from the National Survey on Drug Use and Health (NSDUH) indicating
that over 650,000 people over age 12 reported current methamphetamine use in 2016 [1].
The 2012 NSDUH survey indicated that over 12 million people had tried methamphetamine
in their lifetime, with 1.2 million people reporting using meth in the year leading up to the
survey [2]. Much of that use is concentrated in the Western states, including Colorado [3].
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Colorado’s meth problem may be related to rural areas where meth is prevalent, as well as a
thriving tourist industry and state capital located in the central part of the state where two
Interstate highways intersect. According to law enforcement officials, the majority of
Colorado meth comes from Mexico and increasingly Asia and Canada [4]. Local law
enforcement crackdowns on clandestine laboratories and chemical controls through
restrictions on purchasing meth ingredients have decreased domestic production
dramatically [4, 5].

Research has shown that meth use is associated with a heightened sex drive and appetite,
leading to HIV sex risk behaviors [6, 7, 8, 9, 10, 11]. Indeed, studies have linked HIV
incidence to increased meth use in some men who have sex with men (MSM) populations
[12, 13, 14]. While much research has focused on high risk sex behaviors among MSM [15,
16, 17, 18, 19], there are studies showing that heterosexual meth users, and women in
particular, also experience a heightened sex drive and thus increased sex while on meth [7,
20, 21, 22, 23]. Women who inject meth report not only high risk sexual activity, but also
injection risk behaviors such as sharing needles [7]. Additionally, research has shown that
heterosexual meth users engage in more sex-related risk than other drug users [24, 25, 26],
including decreased condom use during vaginal and anal sex, exchanging sex for drugs or
money, and sex with an IDU [27]. Others have found that female meth injectors in San
Francisco engaged in more sex-related risk than opiate injectors, including increased
unprotected anal sex, sex with more than 5 partners, and commercial sex work [28]. The
Centers for Diseases Control (CDC) has called for further research to examine differences
among heterosexual meth-users [9].

Treatment programs that have been found to be successful for meth users include
contingency management (CM) [29], cognitive behavioral therapy (CBT) and the Matrix
Model [16, 30, 31]. CM for treatment-seeking MSM who use meth is effective in reducing
drug use and HIV risk behaviors [16, 32] and among heterosexual meth users [33, 34]. There
has been less research on CM conducted with street-recruited, heterosexual meth users and
there is some evidence that CM efficacy is lost when used in non-treatment-seeking MSM
followed in sexually transmitted infection clinics [35]. Research examining meth treatment
indicates that individuals with co-occurring mental illness, who are homeless and who have
other drug use problems need greater effort to achieve success in treatment [36]. Strengths-
based case management (SBCM), as proposed here, may be an ideal intervention for meth
users in that many areas of the individual’s life are addressed to further help him/her be
successful in treatment

Contingency management (CM).

Contingency management is based on Skinner’s principles of operant conditioning in
behavioral psychology, dating back to the 1930s [37]. The basis of this model is that
behavior is learned and reinforced by environmental contingencies that reward or punish. As
such, human behavior may be predictable in the presence of such contingencies or rewards
[38]. CM procedures have been used for many years as a means by which to reduce
substance use and other drug-use behaviors, including attendance in treatment and adherence
to treatment [39, 40, 41, 42, 43, 44, 45, 46]. These procedures have been used with cocaine
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users to elicit improved abstinence outcomes [47, 48, 49], as well as with alcohol users [44].
In voucher-based CM programs, drug users who submit urine samples that are negative for
specified drugs are reinforced with vouchers. Based on operant conditioning [37], CM
rewards those who comply with the targeted behavior and does not reward when compliance
is not achieved. Theoretically, escalating reinforcements that reward behaviors necessary to
produce consecutive drug-free urine samples successfully compete with the rewarding
effects of illicit drugs, thereby producing sustained drug-free lifestyle behaviors [50]. Urine
monitoring involves frequent testing, usually three times a week, often with rewards
increasing in value when consecutive drug-free urines are produced. For example, in a study
by Shoptaw and colleagues, participants were initially provided vouchers for meth-free
urines worth $2.50 [16]. Vouchers increased in value with consecutive negative results and
every third negative sample resulted in a $10 bonus voucher. Findings showed that,
compared to cognitive behavioral therapy (CBT), conditions containing CM resulted in
better outcomes at the conclusion of the intervention period, including retention, length of
consecutive negative urine samples and reduced anal intercourse. Other research has shown
that CM is an efficacious treatment for meth use [51].

CM has become widely accepted as an evidence-based component of treatment for meth use
[16, 34, 52, 53, 54], and results of studies have shown that CM may increase the likelihood
of providing meth-free urines in treatment [52]. A metaanalysis that examined four
treatment studies and a lab study suggested that CM is an effective and appropriate
intervention for meth use disorders [29]. Additionally, CM may produce long-term
reductions in meth use and sex risk behaviors among MSM who use meth [16, 55, 56, 57].
Others have found CM to be effective as well, both in methadone maintenance clinics [58,
59] and in drug-free modalities [47, 60]. Additionally, abstinence achieved through CM
procedures can lead to improved quality of life [61]. CM has been shown to be effective in a
homeless population with co-occurring substance use disorders [62], which is similar to the
street-recruited population of this proposal.

Strengths-based case management (SBCM).

Case management has a long history in the United States [63]. It has received attention as an
intervention strategy with drug users [64, 65, 66, 67]. Studies of PWID who were either
seeking or in treatment found that case management was associated with reduced time to
admission [64, 68], increased retention [69], less relapse [67], and improved family and
social relationships [70]. Case management has also been found to result in much higher
rates of treatment entry than other interventions as well as improved linkage to substance
abuse treatment [71]. For example, Bokos and colleagues reported that 90% of case
managed participants entered treatment, compared to just 35% for controls [68]. Similarly,
Mejta and colleagues found that 98% in case management entered treatment, compared to
57% of controls, and that they remained in treatment nearly twice as long [64]. The use of
case management for HIV prevention stems from the premise that an individual’s ability to
effectively respond to the threat of HIV is compromised when other problems are perceived
as having greater immediacy and salience than AIDS [72, 73, 74]. Case management is an
intervention that may help clients identify and access needed resources in order to function
independently [75] and thus focus on health concerns. Clients who are helped in obtaining
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resources may be more likely to stay involved in drug treatment, regardless of their
acceptance of a substance abuse problem or motivation for treatment. Our interest in testing
this approach with meth users not in treatment stems from the observation that this
population has multiple chronic needs that impact motivation to reduce HIV risk and drug
use. Strengths-based case management (SBCM) is a specific type of case management that
is based on the following principles: 1) clients are most successful when they identify and
use their strengths, abilities, and assets; 2) goal-setting is guided by the clients’ perceptions
of their own needs; 3) the client-case manager relationship is promoted as essential; 4) a
creative approach to the use of the community will lead to the discovery of needed
resources; and 5) case management is conducted in the community [75]. It differs from more
traditional case management models that emphasize resource brokerage and client advocacy
in its recognition that only the individual can change his/her behavior. SBCM has been used
with individuals who have a variety of health issues, including mental illness [76]. In one
study, SBCM was effectively used to link newly HIV diagnosed persons to medical care
[77]. Other recent research has shown SBCM to be effective in linking drug users to
substance abuse treatment [71].

No recent research has examined the use of these interventions to reduce methamphetamine
use. Because these have been found to be useful in other drug-using populations as well as
in pilot work by the authors [79], then it is relevant to test this in a larger, randomized trial as
is presented here.

This study used a randomized controlled trial design to compare the effectiveness of two
interventions in reducing meth use and HIV risk behaviors among street-recruited, out-of-
treatment, heterosexual meth users in Denver, Colorado. A total of 253 participants were
recruited through street and community outreach in Denver. To be eligible for the study,
participants had to be 18 years of age or older and competent (not too intoxicated or
mentally disabled) to give informed consent at the time of the interview. Additional
eligibility criteria included: 1) meth use (verified through urine drug screening and a self-
report of meth use of at least 4 times per month for the last 3 months as assessed by the
Timeline Follow-Back interview; [78]); 2) self-reported sex with someone of the opposite
sex in last 30 days; 3) ability to provide a reliable address and phone number for contact; 4)
not in drug treatment in the past 30 days; 5) willingness to be tested for HIV at baseline and
follow-up; 6) not transient and no known reason (e.g. pending incarceration) why he/she
would not be available for follow-up interviews; and, 7) not currently mandated by the
criminal justice system to receive treatment (based on self-report). Meth use for the purposes
of eligibility was defined as: having used meth in any form (snorting, smoking, injecting
and/or booty bumping) at least 4 times per month in the three months prior to the interview.
Participants could have been using other drugs in conjunction with meth during that time,
but they had to report meth as their drug of choice during the initial eligibility screening.
Current meth use was determined by a positive urine for methamphetamine at the time of the
screening.
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Intervention arms.—After completing the baseline interview and random assignment to a
study arm, all clients received an HIV testing and counseling session that included a pre-test
session, a rapid HIV test, and a post-test counseling session with HIV results. Next, clients
were assigned to a case manager if they were in the CM/SBCM arm. If the client was
assigned to CM, he/she was referred to the outreach worker for orientation to the CM
protocol. Those assighed to CM received 16 weeks of contingency management only. Those
assigned to the CM/SBCM received both 16 weeks of contingency management as well as
simultaneous strengths-based case management.

Contingency Management.—The CM model was a modification of work done by
Shoptaw and colleagues for the MSM population in Los Angeles [16]. The protocol involved
the provision of vouchers of escalating value for successive meth-free urine samples with
reset. The reset happened when a urine as not clean, then the running tally would reset to the
lowest amount. The voucher system provided vouchers for meth-free urines, not cash, which
could be redeemed at any time for goods and services such as candy, gum, toiletries, athletic
equipment or gear, school or office supplies, baby clothes, or other pro-social items
purchased at a local Target store. All CM or CM/SBCM participants were eligible to
participate in the CM intervention which consisted of 51 visits 3 times per week over 17
weeks. Participants were asked to come to the study site three times a week to leave a urine
sample; at the time of the visit, there was minimal contact with project staff. In other words,
participants in the CM arm simply came to the study site, provided their urine, received the
result, were offered a voucher if their urine was free of meth, and given brief positive verbal
feedback. Other drug use was not tested and most participants were recruited as primarily
meth users (i.e. meth was defined as their drug of choice), so they were not penalized for
other drug use.

Phase 1: Weeks 1-4: The first four weeks of the CM protocol included decreasing
incentives contingent on providing any urine sample at all (positive or negative for meth). In
addition, there was an increasing bonus for meth-free urine samples. This provided a time
period for stabilization and engagement, as well as getting the client accustomed to the study
procedures.

Phase 11: Weeks 5-17: In weeks 5-17, the incentive was contingent solely on a meth-free
urine sample. The client’s starting incentive amount was based on the level he/she achieved
for meth-free samples during the first four weeks. If the client did not provide any meth-free
urine samples in the first four weeks then the incentive amount started at $2.50 and
increased by $1.25 for each subsequent meth-free UA to a maximum of $10. Participants
could also earn an additional bonus of $10 for every third consecutive meth-free urine
sample. There was a reset procedure in place that allowed participants to return to their place
in the escalating contingency schedule after producing three consecutive meth-free urine
drug screens. In addition, each client was allowed 2 excused absences in weeks 5-17. An
absence was considered excused if the client called beforehand to notify the outreach
worker. In the case of an excused absence, the client did not receive a reward for that day but
the voucher value was not reset. Positive urine drug screens were handled in a non-
judgmental manner, with the outreach worker encouraging the client to continue pursuing
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the goal of abstinence. The maximum amount a client could earn by providing all meth-free
urine samples was the equivalent of $685.75 in vouchers.

Contingency management plus strengths-based case management (CM/
SBCM).—Participants assigned to CM/SBCM simultaneously received CM as described in
the preceding section and SBCM as described below for 17 weeks. SBCM, like other case
management strategies, included five processes: 1) Assessment - identifying client strengths
and needs; 2) Planning - prioritizing goals and objectives and developing a specific plan to
achieve them; 3) Linking - identifying, referring and facilitating intakes at appropriate
agencies; 4) Monitoring - assessing client progress and satisfaction; and 5) Advocacy -
working on the individual’s behalf to achieve goals and objectives. It differed, however, from
other case management approaches in its emphasis on strengths and the client’s self-
determination regarding goals and priorities. SBCM included at least 3 and up to an
unlimited amount of sessions during the 17-week intervention period, depending on the
needs of the client.

We used longitudinal negative binomial regression to examine the effect of the interventions
on attending UA sessions and clean urinalysis (UA) for meth using SAS version 9.4 (2008)
The count data was right tailed and the dispersion suggested that negative binomial
modeling would be more appropriate than Poisson regression. We explored baseline
predictor variables, including age, gender, race/ethnicity, relationship status, meth use in the
last 30 days, marijuana use in the last 30 days, and a lifetime history of sexual or physical
abuse (Table 1). A mixed selection strategy was used to select a parsimonious model that
included covariates with a p-value of <0.05, or suggestive interactions with p < 0.07. We
tested interaction terms based on relationship status and intervention. Models stratified by
relationship status are presented. UA session attendance was broken down into two time
periods: session A (first 4 weeks) and session B (weeks 5-17). Complex higher order
interactions between covariates were explored and shown to be significant for predicting
clean UAs. Latent class analysis was performed on baseline data to examine how the classes
behaved differently. General estimating equations were used to evaluate changes in HIV risk
behaviors between treatment groups. HIV risk behaviors were assessed in three categories
defined by no condom use for vaginal or anal sex, sex for money or drugs, and use of dirty
needles in the 30 days prior to interview. However, there were not significant effects of CM/
SBCM and CM on HIV risk behavior during the study period.

A summary of baseline characteristics is shown in Table 1.

Demographics.—The mean age of the study population was 38 years (SD=9.6) and the
majority were female (53%). Most individuals identified as White non-Hispanic (61.7%)
while 22.9% identified as Hispanic. Notably, 67.1% reported experiencing physical abuse
during their lifetime, while 47% reported experiencing sexual abuse in their lifetime. At
baseline, individuals used meth on average 17.1 days (SD=12) in the last 30 days but slightly
lower marijuana use, 12.2 days (SD=12.7). Approximately 60% of participants considered
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themselves single or not in a relationship. There were no significant differences between
intervention groups with respect to these baseline characteristics.

Effect of interventions on UA visits.—CM/SBCM was significantly associated with
attending at least one UA session (p-value = 0.0139). Of the 253 study participants, 172
individuals attended a minimum of one session, while 110 attended three, and 68 attended
more than five UA sessions. A significant interaction was observed between CM/SBCM and
relationship status in those who attended at least one and at least three sessions, but not for
attendance to at least five sessions. The stratified results of the association between CM/
SBCM and number of UA sessions attended are shown in Table 2. CM/SBCM was not
significantly associated with attending UA sessions in participants who identified as single,
however, for individuals in a relationship and randomized to CM/SBCM, they were 2.7
times more likely to attend at least one UA session than partnered individuals in the control
group (95% CI 1.2, 6.0, p-value=0.0014).

Session A compared to Session B.—Attendance at session A (within the first 4
weeks) at least once was not associated with attending sessions past week 4 (session B),
however, money earned in session A was related to attendance in session B (p-value <
0.0001). Concordantly, participants who earned more money in session A were more likely
to have more clean UAs in Session B (p-value < 0.0001).

Clean Urinalysis for Methamphetamine.—Methamphetamine use in the last 30 days
was predictive of clean UAs within the study population (p-value <0.0001). Individuals who
used less meth in the past 30 days were more likely to have a higher number of clean UAs
during the intervention. Additionally, there were complex interactions between the
intervention, relationship status, and history of sexual abuse in the model. Latent class
analysis suggests there were two distinct groups in relation to predicting cleaning UAs, as
shown in Table 3.

Latent class analysis.—A significant interaction between intervention and latent class
(p-value 0.009) led to stratification by class. As per Table 3, participants who fell into Class
2 were more likely to be in a couple (that is, to report having a regular sex partner), have no
history of sexual abuse, and fewer baseline days of meth use. Within that class, participants
tended to be older, have less lifetime depression, physical abuse, recent anxiety, and fewer
days of alcohol and marijuana use in the last 30 days at baseline. Among individuals in
Class 2, there was a significant association between CM/SBCM and number of clean UAs.
Study participants in Class 2 randomized to CM/SBCM had 9.2 times the number of clean
UAs than individuals in the CM only group, after controlling for marijuana use in the last 30
days. Furthermore, the number of sessions attended mediated the effect of the intervention
on the number of clean UAs among participants in Class 2 as compared to those in Class 1.

Conclusions and Future Directions.

Contingency management and other incentive-based programs can be useful for reducing
meth use among users. This is important in that meth use can have important health
consequences for users, including risk for HIV and other diseases [12]. While the literature
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has reported previous research successfully using incentives for stimulant-using populations
[16, 33], there is less research focusing on out-of-treatment heterosexual populations such as
this one and adding an additional component to the intervention. This study indicates that
the addition of strengths-based case management with the incentives-based contingency
management can be useful for meth users in reducing their drug use, as was also found in
pilot work by this research team [79]. Meth users are at risk for HIV because meth can make
a person feel hypersexual and lead to increased frequency of encounters which may not be
protected [7, 24, 27]. Also, meth users may inject meth which puts them at risk for HIV
through needle sharing [7]. There are myriad other health problems that meth users
encounter through days of bingeing on meth including decreased personal hygiene, dental
neglect and tooth loss, undernourishment, itchy skin and sores as well as other, more serious
cardiac and respiratory issues [9].

Meth users who report being in a couple may have some additional support that assists them
in attend more sessions when they are also offered the additional resources of case
management. In terms of predicting who will have more clean UAs (which is a marker of
reduced drug use), there were several relevant factors. First, there is without question a
monetary incentive that is powerful and works to modify behavior. That is, participants who
began earning more money in the form of vouchers in the first part of the study were more
likely to attend more sessions and also have clean UAs in the second part of the study. This
indicates that the voucher system can be a powerful motivator. Another predictor of clean
UAs was found in a class of participants who shared the characteristics of being in a coupled
relationship, not having a history of sexual abuse and reporting less meth use at baseline.
Participants in this class were older, reported less mental health and other substance use
problems and, when randomized to the CM/SBCM intervention, reported more clean UAs
than those in the other class. This indicates that the additional support provided by case
management may be particularly useful for people who already have some support and have
less comorbid conditions in their lives. Future studies could target people who do not have
these characteristics in order to identify what inventions could beuseful.
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Table 1.

Baseline characteristics

Baseline Characteristic Total Study Contingency Management (n=129) | Contingency
Population (n=253) Management and SBCM
(n=124)

Age (mean + age) 38.0 £9.6 37.3+10.1 38.8+9.0

Gender (n, %) 119 (47) 64 (49.6) 55 (44.4)
Male 134 (53) 65 (50.4) 69 (55.6)
Female

Race/Ethnicity (n, %) 156 (61.7) 77 (56.7) 79 (63.7)
White non-Hispanic 11 (4.4) 7(5.4) 4(3.2)
Black 8(3.2) 2(1.6) 6 (4.8)
Native American 58 (22.9) 31 (24.0) 27 (21.7)
Hispanic 20(7.9) 12 (9.3) 8(6.5)
Other

History of sex abuse in lifetime (n, %) 117 (47.0) 60 (47.6) 57 (46.3)
Yes

History of physical abuse in lifetime (n, %) | 169 (67.1) 89 (69.5) 80 (64.5)
Yes

Meth use in last 30 days (mean + SD) 17.1+12.0 176+12.1 16.6 + 12.0

Marijuana use in last 30 days (mean + SD) | 12.2+12.7 13.0 £13.3 11.3+12.0

Relationship Status (n, %) 151 (61.6) 73 (58.4) 78 (65.0)
Single 94 (38.4) 52 (41.6) 42 (35.0)
Partnered
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Table 2.

Association between intervention and number of UA sessions attended.

Partnered Single

Model | Odds Ratio | 95% CI | p-value | Odds ratio | 95% CI | p-value

1A” 2.7 1.2,6.0 | 0.0014 13 0.62,2.6 | 0.5362

3T | 34 14,88 | 0.0095 1.2 0.61,2.4 | 0.5927

Model 1A, adjusted for meth use in 30 days, gender, age, marijuana use in last 30 days and history of sexual abuse with outcome of attending at
least one UA session.

ok
Model 3A, adjusted for meth use in 30 days, gender, age, marijuana use in last 30 days and history of sexual abuse with outcome of attending at
least three UA sessions.
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Table 3.

Latent class characteristics for clean UA association.

Characteristic Class 1 (N=201) | Class2 (N=40) | p-value
Single 130 (65.0%) 18 (45%) 0.02
History of sexual abuse 113 (56.2%) 0 (0)
Baseline days of last 30 day meth use | 24.2 10.2 <0.001
Age 38.0 40.7 0.216
Depression in lifetime 149 (73.6%) 16 (40.0%) <0.001
Physical abuse 148 (73.6%) 18 (45.0%) <0.001
Anxiety in last 30 days 103 (51.5%) 14 (35.0%) 0.060
Days of last thirty alcohol 8.1 53 0.180
Days of last thirty marijuana 12.7 8.1 0.032
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