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Abstract
The primary aim of this study was to determine whether different durations of contingency
management (CM) in conjunction with psychosocial treatment produced different rates of
abstinence among methamphetamine dependent individuals. Participants were randomized to one
of four 16-week treatment conditions: standard psychosocial treatment or psychosocial treatment
plus one of three durations of CM (one-month, two-month, or four-month). A total of 118
participants were randomized to the four treatment conditions. There were significant differences
across treatment conditions for number of consecutive days of methamphetamine abstinence (p <
0.05). These differences were in the hypothesized direction, as participants were more likely to
remain abstinent through the 16-week trial as CM duration increased. A significant effect of
treatment condition (p < 0.05) and time (p < 0.05) on abstinence over time was also found. Longer
durations of CM were more effective for maintaining methamphetamine abstinence.

Methamphetamine use is a public health and criminal justice problem in much of the United
States (Rawson, Gonzales, & Brethen, 2002). In 2001, an estimated 9.6 million people in the
United States had tried methamphetamine at least once (Substance Abuse and Mental Health
Services Administration, 2002). Between 1994 and 1999, the number of individuals
admitted into publicly funded treatment programs for primary methamphetamine abuse
increased by approximately 58% (Substance Abuse and Mental Health Services
Administration, 2001). The continued production, procurement, and consumption of
methamphetamine represent a serious public health problem that remains to be satisfactorily
addressed.

CM has been used effectively to promote abstinence from many drugs of abuse, including
abuse of benzodiazepines (e.g., Stitzer, Bigelow, & Liebson, 1979), cocaine (e.g., Higgins,
Budney, et al., 1994), nicotine (e.g., Stitzer, Rand, Bigelow, & Mead, 1986), opioids (e.g.,
Higgins, Stitzer, Bigelow, & Liebson, 1986; Robles, Stitzer, Strain, Bigelow, & Silverman,
2002), marijuana (e.g., Budney, Higgins, Radonovich, & Novy, 2000; Sigmon, Steingard,
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Badger, Anthony, & Higgins, 2000), and methamphetamine (e.g., Rawson et al., 2002; Roll
et al., 2006). Several variables thought to impact CM efficacy, have been studied: type of
substance use disorder (e.g., Childress, McLellan, & O’Brien, 1985; Stitzer & Higgins,
1995), type of reinforcer (e.g., Higgins, Budney, et al., 1994; Iguchi, Stitzer, Bigelow, &
Liebson, 1988; Petry & Martin, 2002; Schmitz et al., 1998), reinforcement schedule (e.g.,
Kirby, Marlowe, Festinger, Lamb, & Platt, 1998; Roll & Higgins, 2000; Roll, Higgins, &
Badger, 1996), method of distributing reinforcers (e.g., Petry, 2002), delay (e.g., Reilly,
Roll, & Downey, 2000; Schwartz, Lauderdale, Montgomery, Burch, & Gallant, 1987),
reinforcer magnitude (e.g., Dallery, Silverman, Chutuape, Bigelow, & Stitzer, 2001; Lussier,
Heil, Mongeon, Badger, & Higgins, 2006; Roll, Reilly, & Johanson, 2000; Silverman,
Chutuape, Bigelow, & Stitzer, 1999; Stitzer & Bigelow, 1985) and population (e.g., Corby,
Roll, Ledgerwood, & Schuster, 2000; McNamara, Schumacher, Milby, Wallace, & Usdan,
2001; Roll, Higgins, Steingard, & McGinley, 1998; Shaner et al., 1997). Despite calls for
research into the effects of duration of CM procedures (Bigelow, Stitzer, Griffiths, &
Liebson, 1981; Crowley, 1999) the topic has not been well studied (Higgins, 1997; Leal &
Galanter, 1995).

Review of the CM literature indicates that duration of interventions range from
approximately five days for some feasibility trials (e.g., Corby et al., 2000) to 2-3 years
(Glosser, 1983; Silverman et al., 2002). Typically, CM interventions are in effect for a fixed
period of time (e.g., 8-24 weeks, see Higgins & Silverman, 1999 for a representative sample
of trial lengths); however, they can be open ended (e.g., Crowley, 1999). Those CM
procedures that use contrived or secondary reinforcers like vouchers, prizes, or money are
more likely to be in effect for shorter periods of time than are the ones that utilize more
naturalistic reinforcers like methadone dose changes, some types of contingency contracting,
access to housing, and employment opportunities. Often the schedule of reinforcement or
the magnitude of the reinforcer changes over the course of a given CM protocol (e.g.,
Higgins, Bickel, & Hughes, 1994); however, even then each phase is generally in effect for a
relatively short fixed period of time (e.g., Preston, Umbricht, Wong, & Epstein, 2001).

However, there is a need for studies that systematically vary the duration of CM
interventions. There are reports suggesting that short-term CM interventions delivered at
crucial times during a treatment episode such as during a transition from an inpatient to an
outpatient setting may produce clinically relevant results (e.g., Jones, Haug, Silverman,
Stitzer, & Svikis, 2001), although others have suggested that long-term CM may be the most
beneficial procedure (e.g., Crowley, 1999). In a meta-analysis of CM in outpatient
methadone treatment settings which reviewed 30 studies it was found that 8 studies had CM
procedures in effect for 12 weeks or less, 13 studies had the procedures in effect for 12-18
weeks, and 7 studies had the procedures in effect for more than 18 weeks (Griffith, Rowan-
Szal, Roark, & Simpson, 2000). The results from the meta-analysis revealed that there were
no differential effects of the duration of CM on drug use during treatment, with all durations
promoting abstinence while they were in effect. This is not a surprising outcome given the
efficacy of CM. Unfortunately, the Griffith et al. (2000) analysis did not report on drug use
following the termination of the CM intervention. Drug use following termination of a CM
intervention is an important dependent measure to examine because the duration of
abstinence engendered with CM may be a moderate subsequent response to other,
concurrently available, treatment regimens (e.g., methadone maintenance, psychosocial
treatment). This in turn, may influence subsequent drug use behavior.

The current study examined the effects of CM duration when delivered in combination with
a psychosocial treatment program in an outpatient setting for the treatment of
methamphetamine dependence. The primary aim of this study was to determine whether
different durations of an established CM intervention, when delivered in combination with a
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psychosocial substance abuse treatment program produced different rates of abstinence
among methamphetamine dependent individuals. Additionally, we examined effects on
abstinence as confirmed by urinalysis (UA) and patterns of relapse in the year following
treatment initiation among methamphetamine dependent individuals.

Methods
Study Procedures

Participants were seeking treatment for methamphetamine dependence. Participants
randomized into the study must have met all of the following inclusion criteria: (1) 18-65
years of age, (2) met DSM-IV criteria for methamphetamine dependence, (3) were willing
and able to comply with study procedures, and (4) were willing and able to provide written
informed consent. Additional exclusion criteria included: (1) a medical condition that, in the
study PI’s judgment, may have interfered with safe study participation, (2) a recent (past 30
days) history of suicide attempts and/or current serious suicidal intention or plan, and (3) a
history of violent criminal behavior or current parole status, and (4) any other circumstances
that, in the opinion of the PI, would interfere with study participation. See Figure 1 for flow
diagram through the phases of the randomized controlled trial (i.e., enrollment, intervention
allocation, follow-up, and data analysis).

Of the 340 participants assessed for eligibility, a total of 118 participants were eligible for
inclusion in the study. Informed consent was obtained and a baseline interview was
conducted in which urine samples were collected and participants completed a battery of
questionnaires and interviews. The full assessment included measures of drug and alcohol
use, physical status, psychological status, and engagement in and compliance with treatment.
Participants were randomized to one of the four treatment conditions: Standard psychosocial
treatment only, or psychosocial treatment plus one of three durations of CM which was
delivered for 1 month, 2 months, or 4 months. Each treatment condition lasted 16 weeks and
participants were expected to provide urine samples on a Monday, Wednesday, Friday
schedule throughout the course of treatment.

Standard psychosocial treatment consisted of a manualized protocol based on the Matrix
Model for methamphetamine abuse (Rawson et al., 1995). The basic elements of the
psychosocial treatment approach consisted of a collection of group sessions delivered over a
16-week intensive treatment period. Patients were scheduled three times per week to attend
treatment sessions.

The CM intervention used the variable magnitude of reinforcement procedure, frequently
referred to as the “fishbowl” technique, which is common in CM research (e.g., Roll et al.,
1996). This procedure involved making “draws” from a bowl of chips representing different
prize magnitudes. Fifty percent of the chips said “good job” and did not result in the delivery
of any tangible reinforcement. 41.8% of the chips resulted in a small reinforcer (worth about
$1.00), 8% resulted in a large reinforcer (worth about $20.00) and 0.2% resulted in a jumbo
reinforcer (worth about $80.00). The maximum any one person could receive was
approximately $500 and the actual maximum payout averaged $250 or less per participant,
depending on the percentage of methamphetamine-free urines submitted. Participants in the
CM conditions earned at least one draw for each urine sample submitted that was negative
for methamphetamine. The number of draws awarded at each urine collection escalated by
one chip with consecutive weeks of methamphetamine-negative urine tests (e.g., one draw in
week one, two draws in week two). Missing or methamphetamine positive urine samples
resulted in a reset to one draw available at the next negative sample submitted. UAs were
analyzed for cocaine, opioids, benzodiazepines, and marijuana once per week in addition to
methamphetamine; however, the only CM consequence was on the presence or absence of a

Roll et al. Page 3

Addict Behav. Author manuscript; available in PMC 2014 September 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



positive test for methamphetamine. The escalating schedule with a reset contingency has
been demonstrated to increase duration of abstinence, but not necessarily decrease
probability of relapse (e.g., Roll & Higgins, 2000; Roll et al., 1996).

Participants were contacted to participate in four follow up interviews conducted at 6
months, 8 months, 10 months, and 12 months post randomization. Urine samples were
collected and participants completed previously described questionnaires at each follow-up
session.

Outcome Measures
Drug use was measured in three ways: 1) longest duration of continuous abstinence during
the treatment phase, 2) total percent of UAs indicating abstinence during treatment phase
(e.g., 100% and 80%), and 3) proportion of negative methamphetamine UAs submitted
across the treatment period (i.e., 3 samples per week for 16 weeks). Given that participants
were asked to submit 3 urine specimens per week, each UA represents approximately 2.33
days of abstinence (if negative) or use (if positive). Follow up data was measured by UA
result and by whether the participant completed treatment phase of the study or not.
Covariates of interest included: age, gender, and ASI composite scores (medical, legal,
alcohol, drug, employment, family and psychiatric).

Statistical Analysis
For all baseline comparisons of continuous variables across conditions, ANOVAs were
performed. For all baseline comparisons of categorical variables across conditions, chi-
square tests were performed. When analyzing continuous outcomes (i.e., longest continuous
period of abstinence) across treatment conditions, ANOVAs were performed and Bonferroni
correction procedures were implemented for the post hoc tests. The primary analysis
involved repeated methamphetamine urine analyses and generalized estimation equations
(GEE) (Twisk, 2003). GEE analyses were used for analyzing UA results at follow-up over
time as well.

Because substitution methods (i.e., mean substitution) can distort research findings, missing
data was handled by imputing a positive methamphetamine UA for those who did not
complete the 16-week treatment phase. Patients were allowed to miss one session of
treatment per week for approved reasons (e.g., health or child care issues), and thus these
missed visits were not considered missing and were not imputed. Given the high percentage
of missing data, and the potential confounding of methamphetamine UA by attendance, we
also employed multiple imputation procedures to help clarify the analyses. Multiple
imputation has several advantages over single imputation or listwise deletion (Schafer &
Graham, 2002) in conjunction with GEE analyses and has frequently been used in
psychiatric studies with similar levels of missing data (Lapham, Stout, Laxton, & Skipper,
2011; Stein et al., 2004).

Multiple imputation requires the assumption of ‘missing at random.’ This method of dealing
with missing data is a more conservative approach compared to the default listwise deletion
used in GEE analyses, which assumes ‘missing completely at random’. Preliminary analyses
were performed to identify a large set of variables that predicted missing values. We used
these variables during the imputation phase of the multiple imputation procedure in order to
help ensure that our ‘missing at random’ assumption was tenable. While there is no test for
whether missing data are truly ‘missing at random’ versus ‘missing not at random’, our
inclusive strategy for auxiliary variables (i.e., variables used during the imputation, but not
the analysis phase of multiple imputation) during the imputation phase made for a thorough
and consistent treatment of the missing values. Multiple imputation procedures use a
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regression-based approach to fill in the missing values to produce multiple datasets. In order
to maximize the efficiency of our standard errors, 50 datasets were analyzed for each GEE
analysis, and we made liberal use of auxiliary variables during the imputation process.
Parameters and standard errors were combined using Rubin’s rules (Schafer & Graham,
2002). Lastly, in an additional attempt to help clarify the true relationship between treatment
condition and methamphetamine abstinence and treatment attendance, we performed GEE
analyses on the treatment completers only. We also conducted post hoc pairwise tests to
compare the treatment conditions’ odds ratios to one another in order to assess whether there
were significant differences between CM conditions on our primary outcome. Analyses
were performed using Stata 11.2 (StataCorp, College Station, TX) and SPSS for Windows
17.0.

Results
Demographics and Baseline Comparisons

No significant (p > .05) differences were found between the treatment conditions on any
demographic characteristics. The mean age of participants was 32 (SD = 9.53), and
approximately 55% of the sample was male. Table 1 reports the demographics variables for
this sample across the different treatment groups. There were also no differences in ASI
composite scores across treatment conditions (see Tables 2 and 3). Thus, the randomization
of patients across different treatment conditions before the trial began proved effective.

Retention and Abstinence from Methamphetamines
As with most substance use disorder clinical trials, retention in this investigation was low for
all conditions. The difference in retention rates across treatment conditions was statistically
significant (χ2 = 9.807, df = 3, p < 0.05). In addition, follow-up pairwise comparisons
(assuming a Bonferonni corrected alpha) revealed that the standard treatment group was
significantly different from the 4 month CM condition (χ2 = 8.507, df = 1, p < 0.008), but
no other comparisons were statistically significant. In this investigation, the retention rates
across treatment condition were as follows: 37% for the standard treatment condition
(n=11), 67% for the 1 month CM condition (n=20), 53% for the 2 month CM condition
(n=16), and 76% for the 4 month CM condition (n=22). Across all treatment conditions,
only 1.6% of the sample attended treatment but did not provide a urine sample during the
treatment period.

The overall treatment attendance rate was 64.3%. Of those who attended treatment, 97.4%
of the total number of UAs submitted was negative for methamphetamine. An ANOVA
revealed significant differences across treatment conditions for the number of consecutive
days of abstinence; F(3, 114) = 11.183, p < 0.05. In order to further understand where this
significant difference was located (i.e., between which CM conditions) we performed
Bonferroni post hoc tests. This post hoc analysis performs all possible pairwise comparisons
and conservatively adjusts the alpha level (i.e., α/number of tests performed) in order to
account for multiple tests being performed. These post hoc tests revealed that each CM
condition was significantly different from every other condition, with the exception of the 1
Month CM condition compared to the 2 Month CM condition (see Figure 2).

There was a significant difference across treatment conditions on percent of patients that
remained 100% abstinent from methamphetamine throughout the trial; χ2(3) = 10.108, p <
0.05. The trend was in the hypothesized direction, such that 3.4% of the standard treatment
condition remained abstinent through the trial, 13.3% of the 1 month CM condition
remained abstinent, 20.0% of the 2 month CM condition remained abstinent, and 34.5% of
the 4 month CM condition remained abstinent throughout the trial. The only statistically
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significant result from the follow-up pairwise comparisons (assuming a Bonferonni
corrected alpha) revealed that the standard treatment group was significantly different from
the 4 month CM condition (χ2 = 9.087, df = 1, p < 0.008).

A similar trend was observed when comparing the percent of subjects in each condition that
remained free of methamphetamine for at least 80% of the entire treatment period, χ2(3) =
16.155, p < 0.05. 24.1% of the standard treatment condition, 53.3% of the 1 month CM
condition, 43.3% of the 2 month CM condition, and 75.9% of the 4 month CM condition
remained abstinent throughout the trial. As demonstrated previous analyses, the only
significant result via follow-up pairwise comparisons (assuming a Bonferonni corrected
alpha) demonstrated that the standard treatment group was significantly different from the 4
month CM condition (χ2 = 15.517, df = 1, p < 0.008).

Longitudinal Methamphetamine Urine Analysis During Treatment
GEE was used to investigate whether there was a change in methamphetamine abstinence
over time (i.e., a total of 48 possible UAs submitted during 16 weeks of treatment trial) and
across treatment conditions. The positive UA imputation results revealed that, compared to
the standard treatment condition, those in 1 Month CM condition were almost 4 times more
likely to submit a negative methamphetamine UA (odds ratio (OR) = 3.58, p < 0.05), the 2
Month CM condition was approximately 2.5 times more likely to submit a negative
methamphetamine UA (OR = 2.55, p < 0.05) and the 4 Month CM condition was about 7.25
times more likely to submit a negative methamphetamine UA (OR = 7.25, p < 0.05; see
Table 4). Post hoc pairwise tests of the predicted ORs revealed that each CM conditions’ OR
was significantly different from one another except for the 1 month CM condition and the 2
month CM condition (p < .05). Figure 3 presents a pictorial description of how individual
methamphetamine UAs (averaged across each month of the treatment period for a total of 4
data points per person) changed over time across treatment condition.

When the missing values were handled using the multiple imputation approach, the trend of
the ORs followed the same general trend, but were smaller in magnitude. Compared to
standard treatment, participants in the 1 month CM condition were approximately 2.5 times
more likely to submit a negative methamphetamine UA (OR = 2.64, p < 0.05), those in the 2
month CM condition was not statistically different from standard treatment (OR = 1.46, p >
0.05), and participants in the 4 month CM condition was almost 3 times more likely to
submit a negative methamphetamine UA (OR = 2.90, p < 0.05). Post hoc pairwise tests
demonstrated that both the 1 month and 4 month CM condition effects were significantly
different from the 2 month CM condition (p < 0.05), but they were not significantly different
from each other (p > 0.05).

Similar trends were observed when conducting analyses on only those participants that
completed treatment, but the magnitude of the effects were larger when the missing values
were treated with positive UA imputation and the multiple imputation procedure (see Table
4). For the completers only analysis, post hoc tests for the positive UA imputation analysis
demonstrated that each CM condition’s ORs was significantly different from one another
except for the 1 month CM condition and the 2 month CM condition (p < .05). Additionally,
post hoc tests for the multiple imputation estimates on the treatment completer sample
revealed that the 1 month CM OR is not significantly different from either the 2 month CM
OR or the 4 month CM OR. However, the 2 month CM OR is significantly different from
the 4 month CM condition.
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Longitudinal Methamphetamines Urine Analysis and Urine Collection Rates During Follow-
Up

The difference in urine collection (i.e., attendance) rates across treatment conditions was
statistically significant (χ2 = 13.715, df = 3, p < 0.05) during follow-up. The overall
attendance rates across treatment condition were as follows during the 4 month follow-up
period: 42% for the standard treatment condition, 53% for the 1 CM condition, 62% for the
2 CM condition, and 64% for the 4 CM condition. Across all treatment conditions, only
1.9% of the sample attended during follow-up but did not provide a methamphetamine
negative urine sample. During follow-up, 95.8% of the urine submitted was negative for
methamphetamine, but only 55% of the participants attended their follow-ups visits.

We used GEE to investigate change in methamphetamine abstinence (i.e., provision of a
negative methamphetamine UA) during the follow-up period. Using the positive UA
imputation approach to missing data for the ITT sample, the only significant difference was
between the 4 month CM condition and standard treatment (OR = 2.17, p < .05; see Table
5). No other treatment conditions significantly differed (p > 0.05) from standard treatment or
from one another, nor was there an effect of longest consecutive days of abstinence during
treatment as a predictor of negative methamphetamine UA submission during follow-up (p >
0.05). As shown in detail in Table 5, no other analysis of methamphetamine UAs (i.e.,
completers only analyses and multiple imputation analyses) during follow-up evidenced any
significant differences between the four treatment conditions. See Figure 4 for a pictorial of
these two effects across CM conditions.

Discussion
The current study provides information on the effectiveness of varying durations of a CM
intervention paired with standard psychosocial treatment, and several findings are of
interest. We aimed to determine whether different durations of an established CM
intervention (in combination with a psychosocial treatment program) produced different
rates of methamphetamine abstinence. Results indicated that attendance, consecutive days of
methamphetamine abstinence, and the number of participants who remained 100% abstinent
or 80% abstinent throughout the trial increased as CM duration increased. We also observed
a change in methamphetamine abstinence over time (i.e., during 16 weeks of treatment trial)
and across treatment conditions. Virtually all of the participants who attended treatment also
provided a methamphetamine-negative UA. Given the high correlation between attendance
and UA-verified abstinence in the current study, it is difficult to completely separate the
effect of CM on attendance versus methamphetamine abstinence. While other investigations
of a similar type have not always reported the level of overlap between attendance and
substance use, this appears to be unusually high relative to previous investigations (Peirce et
al., 2006; Petry et al., 2005; Roll et al., 2006).

Additionally, this research aimed to examine the effects on follow-up UA and patterns of
relapse in the year following treatment initiation. Rates of attendance were comparable to
previous CM studies (Roll et al., 2006) with more participants from the CM conditions
attending follow-up sessions overall. Methamphetamine abstinence rates at follow-up were
high across conditions. When analyzing the ITT sample, a significant difference was found
between the 4-month CM condition and standard treatment indicating that participants in the
4-month CM condition were more likely to attend follow-up sessions and submit a
methamphetamine-negative UA than participants in the standard treatment condition. While
this finding is promising, additional analyses using the completers only and multiple
imputations samples revealed no significant differences between the four treatment
conditions. Future research in this area is clearly warranted. Our results provide evidence
that the duration of CM intervention has an effect on attendance, which in turn appears to
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have an effect on abstinence from methamphetamine, and adds to the existing literature on
the utility of treating methamphetamine dependence with CM (e.g., Roll et al., 2006). This
finding has clear implications for the transfer of CM interventions into community-based
treatment settings. All three durations of CM intervention (plus standard psychosocial
treatment) implemented in the current study showed significant improvement over treatment
as usual, with 4-month CM outperforming the 1-month and 2-month CM groups. Our results
add to the body of literature reporting that CM interventions enable participants to initiate
and maintain abstinence from methamphetamine (e.g., Prendergast, Podus, Finney,
Greenwell, & Roll, 2006), thus enabling them to engage more productively in standard
psychosocial treatment services that promote recovery. Treatment providers should view
CM as an adjunct to existing empirically-supported psychosocial treatments for substance
use disorders that enhances overall effectiveness.

Future research that compares CM durations among equivalent groups should examine
additional durations within the zero to four month range (e.g., three months) as well as
longer durations (e.g., six months, twelve months). A recent meta-analysis on CM for the
treatment of substance use disorders reported that shorter treatment duration produced larger
effect sizes in a comparison of CM durations ranging from 1-142 weeks (Prendergast et al.,
2006). While the results of this meta-analysis seem to indicate that CM is more effective
when administered in shorter rather than longer interventions (perhaps due to the duration of
sustained abstinence required among a population with a high relapse rate), this finding may
also result from the study characteristics of research analyzed or specific methodological
differences (Prendergast et al., 2006). Another meta-analysis found no impact of CM
duration (Lussier, Heil, Mongeon, Badger, & Higgins, 2006). Perhaps the differences
observed in the present study result from the systematic variation of duration within the
same protocol. An examination of longer CM durations using a design similar to the present
study would help to determine whether the trend in methamphetamine abstinence observed
via one-month, two-month, and four-month CM duration conditions remains consistent
when new conditions are introduced or whether effectiveness at maintaining
methamphetamine abstinence decreases in longer CM durations. In this sample of one-
month, two-month, and four-month CM interventions, longer CM duration appears to be
most effective for maintaining methamphetamine abstinence, with significant increases from
standard treatment to one- and two-month duration to four-month duration. This finding also
has implications for the transfer of CM interventions into treatment settings. The results
related to the effectiveness of varying CM durations may be useful in determining the
optimal length of CM interventions to be implemented by treatment providers aiming to
treat clients with methamphetamine dependence. This is important given the concerns
commonly expressed by treatment providers that extended durations of CM may be cost
prohibitive, particularly in settings with limited funding. Our results indicate that the
shortest duration of CM (one-month) in conjunction with standard psychosocial treatment
produced significantly higher rates of methamphetamine abstinence than treatment as usual.
The four-month CM intervention condition showed significant increases in abstinence over
the one and two month conditions, indicating that community-based treatment settings that
have the resources to increase the duration of CM interventions to four months may expect
even higher rates of methamphetamine abstinence. While we interpret the finding that ITT
participants in the 4-month CM condition were more likely to attend follow-up sessions and
submit a methamphetamine-negative UA than participants in the standard treatment
condition with caution because no significant differences were found for the completers only
and multiple imputations samples, this finding may indicate that those treatment settings that
can provide 4-month CM interventions could potentially anticipate increases in follow-up
abstinence as well. Additional research in this area appears to be warranted, specifically
whether the rates of methamphetamine abstinence produced by the CM durations used in the
present study extend to stimulant users with more severe ASI composite scores, a larger
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sample size, populations dependent on other substances of abuse, or to polysubstance
dependent populations.
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Highlights

• Treatment attendance, consecutive days of methamphetamine abstinence, and
the number of participants who remained 100% abstinent or 80% abstinent
throughout the trial increased as Contingency Management (CM) duration (i.e.,
Standard Care with no CM, 1 month CM, 2 month CM, and 4 month CM)
increased.

• We also observed an increase in methamphetamine abstinence over time (i.e.,
during 16 weeks of treatment trial) as CM duration increased, with significant
differences between the 4 month CM and standard treatment conditions.

• These attendance and abstinence trends became even stronger when analyzing
only those who completed treatment.

• During follow-up, rates of attendance were comparable to previous CM studies
with more participants from the CM conditions attending follow-up sessions
overall.
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Figure 1.
Flow Diagram through the Phases of the Randomized Controlled Trial
Note. ST = Standard Treatment. CM = Contingency Management.
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Figure 2.
Longest Mean Period of Methamphetamine Abstinence across Initial 16 Weeks of Study (in
days).
Note. CM = Contingency Management. Bars represent 95% Confidence Intervals for each of
the estimated means.
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Figure 3.
Percent of Negative Methamphetamine UAs across the 4-Month Treatment Period for
Patients with Methamphetamine Use Disorders Receiving Standard Treatment or Standard
Treatment plus One of Four CM Duration Conditions.
Note. CM = Contingency Management.
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Figure 4.
Percent of Patients with Negative Methamphetamine UAs during the Follow-Up Period
across Condition and 4-Month Treatment Completion Status Over Time.
Note. CM = Contingency Management.
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Table 4

Treatment Condition Predicting Negative Methamphetamine Urine Analysis during the Treatment Period and
Across Analytic Sample and Missing Data Method.

Positive UA Imputation Multiple Imputation

Odds Ratio 95% CI Odds Ratio 95% CI

ITT Sample (n = 118)

Standard Treatment 1 -- 1 --

1 Month CM 3.58* 2.41 – 5.32 2.64* 1.56 – 4.47

2 Month CM 2.55* 1.73 – 3.75 1.46 0.87 – 2.39

4 Month CM 7.25* 4.68 – 11.24 2.90* 1.52 – 5.52

Completers Only (n = 69)

Standard Treatment 1 -- 1 --

1 Month CM 2.10* 1.40 – 3.16 3.08* 1.24 – 7.63

2 Month CM 2.20* 1.42 – 3.39 1.52 0.67 – 3.46

4 Month CM 9.37* 2.95 – 6.84 5.76* 1.95 – 17.07

Note. CM = Contingency Management.

*
p < .05.
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Table 5

Treatment Condition Predicting Negative Methamphetamine Urine Analysis During the Follow-Up Period and
Across Analytic Sample and Missing Data Method.

Positive UA Imputation Multiple Imputation

Odds Ratio 95% CI Odds Ratio 95% CI

ITT Sample (n = 118)

Standard Treatment 1 -- 1 --

1 Month CM 1.37 0.65 – 2.87 0.49 0.04 – 5.62

2 Month CM 1.71 0.80 – 3.60 0.35 0.03 – 3.78

4 Month CM 2.17* 1.01 – 4.66 0.41 0.40 – 5.74

Completers Only (n = 69)

Standard Treatment 1 -- 1 --

1 Month CM 1.18 0.41 – 3.04 0.71 0.03 – 16.34

2 Month CM 2.21 0.75 – 6.51 0.38 0.03 – 5.33

4 Month CM 2.52 0.36 – 2.52 0.53 0.04 – 7.17

Note. CM = Contingency Management.

*
p < .05.
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