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ABSTRACT

Aims To review briefly some of the available evidence regarding the utility of contingency management in treating
methamphetamine use disorders. Design A literature review was conducted to locate relevant studies for the review.
Findings The review suggests that contingency management is likely to be a useful component of treatment strategies
designed to address methamphetamine use disorders. Results suggest that contingency management can increase the
likelihood of providing methamphetamine-free urine samples during treatment. Conclusions Evidence suggests that
contingency management is a good candidate for inclusion in treatment strategies for methamphetamine addiction.
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INTRODUCTION

Substance use disorders and their associated sequelae
pose difficult problems for societies and individuals. For a
variety of reasons described elsewhere in this issue, meth-
amphetamine use disorders are of particular concern at
this time. As evidenced by the dramatic increase (more
than fivefold) in methamphetamine treatment admis-
sions between 1992 and 2002 in the United States and
burgeoning rates of use elsewhere in the world, there is a
need for high-quality treatment for methamphetamine
use disorders. Unfortunately, there are no evidence-based
practices that have been developed specifically for the
treatment of methamphetamine use disorders. Some pro-
cedures that have been developed to treat other substance
use disorders have been adopted successfully for the treat-
ment of methamphetamine use disorders, including the
Matrix Model ([1]; Rawson, this issue) and 12-Step facili-
tation (Donovan, this issue). While there is no medication
approved for the treatment of methamphetamine use dis-
orders, in this issue Vocci & Appel discuss some promising
results.

Another treatment modality that has data to support
its use in the treatment of methamphetamine use disor-
ders is contingency management (CM). CM has a strong
basic science foundation and has been demonstrated to
be an effective component of treatment strategies for
many types of substance use disorders (e.g [2]). In brief,
CM for the treatment of substance use disorders is a pro-
cedure that decreases the reinforcing efficacy of a drug
via the delivery of reinforcement contingent on absti-
nence and/or the delivery of punishment contingent on
drug use. Given that it is accepted (e.g. [3]) and has been
recognized for decades (e.g. [4]) that drugs of abuse func-
tion as potent positive reinforcers, a procedure designed
specifically to decrease a drug’s reinforcing efficacy, and
hence the control a drug will exert over an individual’s
behavior, has much to recommend it from a theoretical
perspective. CM is such a procedure.

In addition to the strong scientific and theoretical
support for CM-based interventions for treating sub-
stance use disorders is the impressive record of success
these procedures have achieved (e.g. [5–7]). Two recent
meta analyses have been reported [8,9], both of which
substantiate the efficacy of CM for treating substance use
disorders. The current paper differs from these reviews in
that it focuses only on recent research into treatingJ. M. Roll declares no conflict of interests.
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methamphetamine use disorders with CM-based inter-
ventions. In addition, CM has been demonstrated to be
effective with a variety of populations and for treating a
variety of substance use disorders [7]. Finally, many prac-
titioners already use CM-type practices (e.g. certificates
for group attendance, sanctions in drug court settings,
etc.). Thus CM procedures should resonate with the
current practices of many providers.

With this overwhelming support it is not surprising
that CM appears on evidence-based practice lists [10],
has been recommended by NIDA [11], has been recom-
mended by the Substance Abuse and Mental Health
Services Administration (SAMHSA) [12,13] and was
one of the first procedures tested in NIDA’s Clinical
Trials Network [15,16]. It should be pointed out
that CM interventions are delivered typically in con-
junction with psychosocial and/or pharmaceutical
interventions.

Not withstanding the foregoing, CM has been criti-
cized for its perceived cost and complexity, as well as for
not promoting lasting behavior change (e.g. [16]). Cer-
tainly, to the extent that these perceptions hinder the
adoption of CM by community-based treatment provid-
ers, they are valid; however, I am unaware of any data
that substantiates the essence of the claims. It is true
that many individuals relapse following a period of
abstinence initiated with CM (e.g. [17]); however, this is
also the case for other treatment modalities. Many defi-
nitions of substance use disorders include reference to
the chronic, relapsing nature of the affliction. It is note-
worthy that several groups of researchers have reported
for various drugs of abuse, including methamphet-
amine, that the best predictor of sustained abstinence
post-treatment is durability of abstinence during treat-
ment [18–20]. To the extent that CM produces superior
rates of in-treatment abstinence; it should be expected
to result in a greater likelihood of remaining abstinent
post-treatment. However, there have been relatively few
studies of CM which have incorporated long-term
follow-up periods (e.g. [9]).

While it is not within the scope of this brief paper to
provide a review of CM (several excellent reviews exist,
e.g. [5–7]), it is useful to describe the two most commonly
used CM strategies for treating stimulant use disorders, as
they are the procedures that have been employed in the
treatment of methamphetamine use disorders. One type
of CM intervention for treating stimulant use disorders
(primarily cocaine) has been investigated extensively by
Higgins and colleagues (e.g. [21,22]). In this procedure
patients receive vouchers for the provision of biological
samples (typically urine or breath) that indicate no recent
illicit drug use. Hence, the procedure is often called
voucher-based reinforcement therapy (VBRT). These
vouchers are withheld when the biological sample

indicates recent drug use. As conceived originally, these
vouchers were to be for goods or services that would help
the patient initiate or re-establish behavior that resulted
in non-drug-based reinforcement. Thus, the vouchers
could be conceptualized as tools for acquainting, or reac-
quainting, individuals in treatment to non-drug sources
of reinforcement available in their environment, with the
expectation that these environmentally derived reinforc-
ers will compete with drug use once the intervention
ends.

VBRT has proved successful at initiating periods of
abstinence compared to standard treatment regimens [7]
and has been shown to produce relatively long periods of
abstinence [20,23,24]. Many individuals achieve some
period of sobriety with this approach.

Another contingency management technique has
been popularized and refined by Petry and colleagues
(e.g. [25–27]) and is referred to as the variable magni-
tude of reinforcement procedure. This technique has
many similarities to VBRT. Patients receive draws, often
from a number of slips of paper kept in a container, for
providing a biological specimen that indicates no recent
drug use. Provision of a sample indicating recent drug
use results in the withholding of draws. Each draw has
a chance of winning a ‘prize’, the size of which varies.
Typically, about half the draws result simply in the par-
ticipant receiving a slip of paper that says ‘good job!’
(e.g. no monetary value). The other half of the draws
results in the earning of a prize. Most of the prizes are
‘small’ and are valued at about $1, some prizes are
‘large’ and are worth about $20 and typically there is
one ‘jumbo’ prize, which is worth about $80. Each time
a participant draws a prize he or she has a small chance
of winning a jumbo prize, a moderate chance of
winning a large prize and a greater chance of winning a
small prize. Results suggest that VBRT and variable
magnitude of reinforcement procedures are approxi-
mately equivalent in their ability to initiate and main-
tain abstinence if reinforcement schedules are kept
comparable [28].

Regardless of the procedure, three important modula-
tors of the efficacy of CM have been isolated: reinforcer
magnitude, reinforcement schedule and delay to rein-
forcement. To be maximally effective reinforcers need to
be of a sufficient magnitude to be salient to the consumer
(e.g. [29,30]). In order to maximize in-treatment periods
of abstinence the reinforcers should be delivered with a
schedule that incorporates increases in reinforcer magni-
tude for consecutive instances of abstinence and reduc-
tions in magnitude for failures to abstain (e.g [31,32]).
Finally, reinforcers need to be delivered as close as possible
to the provision of a biological sample indicating no use
as practicable in order to be maximally effective (e.g.
[29]).
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METHAMPHETAMINE-SPECIFIC
SUPPORT FOR CONTINGENCY
MANAGEMENT

Laboratory study

In a human behavioral pharmacology [33] model of con-
tingency management it was demonstrated that humans
would forgo the opportunity to self-administer metham-
phetamine when given a choice between methamphet-
amine and a monetary reinforcer [34]. Furthermore, the
likelihood of administering methamphetamine decreased
as the magnitude of the monetary alternative increased
[34]. This laboratory analogue study demonstrated
that methamphetamine use was amenable to modifica-
tion via the presentation of an alternative reinforcer of
sufficient magnitude. This provides support for undertak-
ing clinical trials investigating contingency management
for the treatment of methamphetamine use disorders.

Treatment studies

To date, four clinical assessments of CM’s efficacy in treat-
ing methamphetamine use disorders have been pub-
lished. The following section describes briefly these four
trials, one using the variable magnitude of reinforcement
procedure [18] and three using the VBRT procedure
[17,35,36].

Variable magnitude of reinforcement

The first study was conducted as part of NIDA’s Clinical
Trials Network initiative. Detailed descriptions of this
project can be found in existing publications [14,18]. In
the original project, patients diagnosed with stimulant
use disorders (cocaine or methamphetamine) were ran-
domized to receive variable magnitude of reinforcement
CM or treatment as usual (TAU) at various drug-free
clinics around the country. The overall outcomes of that
project have been reported elsewhere and suggest that the
CM procedure was effective at retaining individuals in
treatment and initiating abstinence [14]. The overall
study consisted largely of cocaine-addicted individuals
(72%). The remaining 113 individuals were diagnosed
with a methamphetamine use disorder.

These 113 methamphetamine-addicted patients came
from community-based treatment sites. Patients were
randomized to one of two study conditions: treatment as
usual (TAU) or CM. Following randomization, the inter-
vention was in effect for 12 weeks, during which time
participants were enrolled concurrently in TAU at their
respective clinics. All participants were expected to attend
two study visits per week on non-consecutive days. Par-
ticipants were expected to provide a urine sample at each
of the twice-weekly study visits during the 12-week

period for a total of up to 24 samples. If a patient failed to
give a valid sample or attend a scheduled visit, the sample
was considered missing.

TAU consisted of group, individual and family psycho-
therapy. Specific modolitie, included cognitive behav-
ioural therapy relapse prevention, and Matrix
psychotherapy. In addition to TAU, described above,
patients assigned to the contingency management condi-
tion earned the chance to win prizes each time they tested
negative for methamphetamine.

Those who tested negative for all primary target drugs
(methamphetamine, cocaine, alcohol) were invited to
draw between one and 12 square plastic chips from a
container containing 500 chips. Each chip was marked
with a reinforcer value: 250 (50%) were marked ‘good
job’, 209 (41.8%) were marked ‘small’, 40 (8%) were
marked ‘large’, and one (0.2%) was marked ‘jumbo’.
Good job chips meant that no tangible reinforcer was
delivered. Prizes associated with ‘small’ chips were worth
approximately $1. Items available as ‘large’ prizes were
worth about $20. ‘Jumbo’ prizes were worth $80–100.

The number of draws earned for providing drug-
negative tests was determined by a schedule that was base
on drug use (e.g. [32]). Specifically, the number of draws
increased by one for each week in which all submitted
samples tested negative for the target drugs. The number
of draws earned reset to a single draw after an unexcused
absence or submission of a sample positive for one or
more target drug. This escalating schedule with a reset
contingency has been demonstrated to produce relatively
more continuous, in-treatment abstinence than other
schedules to which it has been compared (e.g. [31]). Par-
ticipants who provided all scheduled urine and breath
samples throughout the study and who were negative for
all drugs earned 204 draws, resulting in an average of
approximately $400 in prizes. Additional contingencies
were in effect for marijuana and opioid use and are
described by Petry and colleagues [14].

Data from this randomized clinical trial showed that
demographic variables did not differ between the two con-
ditions. Retention was not statistically different between
groups. Cox regression analysis showed no significant
differences between CM and TAU conditions in terms
of number of weeks retained in the study.

With regard to methamphetamine use during treat-
ment, participants in the CM condition provided signifi-
cantly more (M = 13.9, SEM = 1.2) stimulant-negative
samples than did participants in the TAU condition
(M = 9.9, SEM = 1.0). Smilarly, participants in the CM
condition produced longer mean periods of abstinence
(M = 9.3 consecutive samples, SEM = 1.2) than did par-
ticipants in the TAU condition (M = 5.6 consecutive
samples, SEM = 0.9). Abstinence rates across treatment
visits were assessed with generalized estimating equation
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(GEE) analysis, which indicated that the CM participants
were more likely to submit negative urine samples than
usual care participants (see Fig. 1). Additionally, 18% of
those individuals in the CM condition were abstinent
throughout the entire trial compared to only 6% in the
TAU condition. This difference approached significance.
The two groups did not differ in terms of abstinence at a
6-month follow-up visit. Please note that Petry et al. [14]
and Roll et al. [18] provided additional procedural and
outcome details.

These results are noteworthy for several reasons. First,
they represent the first controlled trial of variable magni-
tude of reinforcement CM as an adjunct to psychosocial
treatment of methamphetamine use disorders. The
results demonstrate clearly the benefits of adding CM to
standard treatment. Participants receiving a combina-
tion of CM and psychosocial treatment were abstinent
more often during the 12-week intervention and were
abstinent for longer continuous periods during the inter-
vention than participants receiving psychosocial treat-
ment alone. Notably, this study was conducted at multiple
locales and in community-based treatment centers as
opposed to a single facility designed for research.

VBRT

One published study examining the efficacy of VBRT CM
for the treatment of methamphetamine abuse was con-
ducted with a population of treatment-seeking gay and
bisexual men (GBM) [36]. As indicated elsewhere in this
supplement, the GBM population has been hard-hit by
methamphetamine.

In this study participants were randomized to one of
four conditions [CBT, CM, CM + CBT or a specific form of
CBT designed for gay and bisexual men (GCBT)]. The
study examined a number of outcomes related to drug

use and risky sexual behavior. The following discussion is
limited to the drug use and attendance outcomes. A total
of 162 participants was randomized. CM consisted of
VBRT. Initial voucher value was $2.50 and each consecu-
tive urine sample that tested negative for methamphet-
amine increased the value of the voucher by an
additional $2.50. Provision of three consecutive
methamphetamine-negative samples resulted in the
delivery of a ‘bonus’ voucher worth $10 (see discussion
of reinforcement schedules below). Urine samples were
collected thrice-weekly and analyzed to detect recent
methamphetamine use. Treatment episodes lasted for 16
weeks.

Patients in the conditions receiving CM out-performed
participants in the other conditions with regards to con-
tinuous abstinence and treatment retention. Participants
in the CBT condition were retained for approximately 9
weeks, those in the CM condition for approximately 12
weeks, those in the CM + CBT condition for approxi-
mately 13 weeks and those in the GCBT for approximately
11 weeks. Overall percentage of methamphetamine-
negative samples was high for all conditions (CBT = 75%,
CM = 76%, CBT + CM = 78% and GCBT = 69.7%) and
did not significantly differ between conditions. However,
with regard to continuous abstinence during treatment,
the patients in the CM conditions out-performed patients
in the other conditions. Patients in the CBT condition
achieved approximately 2 weeks of consecutive absti-
nence, patients in the CM condition achieved approxi-
mately 5 weeks of continuous abstinence, patients in the
CBT + CM condition achieved approximately 7 weeks of
continuous abstinence and patients in the GCBT obtained
approximately 3.5 weeks of consecutive abstinence.

A second study examined the efficacy of VBRT CM
delivered in conjunction with CBT and sertraline for the
treatment of methamphetamine addiction in 229
patients [35]. In this placebo-controlled double-blind trial
patients were randomized to receive CM plus sertraline,
sertraline only, placebo plus CM or placebo only. VBRT
details were similar to those described above. Results indi-
cate that patients receiving CM were significantly more
likely than those not receiving CM to achieve a clinically
relevant (i.e. 3-week) period of in-treatment abstinence
(CM = 47% and no CM = 33%)

Finally, in a recent study of 171 stimulant abusers a
small proportion of the sample (approximately 10%) was
methamphetamine-dependent [17]. This study com-
pared three treatments: CM, CBT, CM + CBT. While the
results were not broken down specifically for metham-
phetamine dependence and cocaine dependence the
overall results are still informative. Regarding in-
treatment outcomes, those patients receiving CM, alone
or in combination with CBT, consistently out-performed
patients receiving CBT alone. Patients receiving

Figure 1 Methamphetamine use during the course of the 12-week
intervention. Reprinted with permission from Roll et al. [20]
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CM provided approximately twice as many stimulant-free
urine samples during treatment (M = 27.6 versus
M = 15.5). In this study the in-treatment benefits of CM
relative to CBT were not evident at several follow-up
periods.

These three studies suggest that methamphetamine
use can be addressed clinically with VBRT CM. These
results and those for the variable magnitude of reinforce-
ment procedure strengthen the position that metham-
phetamine use, like most compulsive drug use, is a form of
operant behavior. Given the laboratory results described
earlier, the numerous demonstrations of the applicability
of CM in other populations and the results of the four
randomized clinical trials described above, I believe that
CM can be described accurately as an evidence-based
practice for promoting in-treatment abstinence from
methamphetamine. Future research is needed to discern
the best practices for promoting long-term abstinence
from methamphetamine.

While there are a number of interesting questions to
answer about the use of CM for the treatment of meth-
amphetamine use disorders, one area that has received
specific research attention is the investigation of the
optimal procedure (i.e. schedule of reinforcement) for
delivering vouchers or prizes. These trials support the
position that the most effective reinforcement schedule
for delivering vouchers or prizes is the one proposed ini-
tially by Higgins and colleagues (e.g. [37]). This schedul-
ing arrangement incorporates an escalating reinforcer
magnitude for consecutive instances of abstinence, a
reset in reinforcer magnitude for failure to abstain and a
bonus for consecutive instances of abstinence. Using
analog studies with cigarette smokers, the importance of
the combination of the reinforcer escalation and the reset
contingencies in promoting continuous, in-treatment
abstinence has been demonstrated [31,32].

In order to assess the efficacy of different scheduling
arrangements in the treatment of methamphetamine
abuse, Roll and colleagues conducted two pilot studies
[38,39]. In the first of these studies [39], participants
seeking out-patient behavioral treatment for metham-
phetamine use disorders were assigned randomly to one
of five conditions each of which delivered VBRT for meth-
amphetamine use. The conditions differed, in that each
one provided abstinence-contingent vouchers according
to a different schedule of reinforcement. Each schedule
delivered approximately the same magnitude of rein-
forcement (i.e. $990–1005). Four of these schedules
were developed by clinicians experienced in the treatment
of substance abuse and these were compared to the
schedule developed by Higgins. The four clinician-
generated schedules varied initial magnitude, rate and
pattern of escalation and reset contingencies. In all five
conditions participants provided urine samples three

times per week. If the sample indicated no recent use, the
participant received a voucher of the specified monetary
value. Failure to provide a urine sample was treated the
same as the provision of a positive urine sample for rein-
forcement scheduling purposes.

All five schedules resulted in considerable abstinence.
There were no statistically significant differences between
the groups in either mean total number of abstinences
during treatment or in terms of the mean longest period
of continuous abstinence. However, as in previous analog
studies, the likelihood of maintaining in treatment absti-
nence was greater when using the schedule developed by
Higgins than in any of the other conditions.

In the second study [38], a similar strategy was used
to further isolate important components of reinforce-
ment schedules in the treatment of methamphetamine
use disorders. In this study participants were randomized
to one of two conditions, both of which included an esca-
lating voucher magnitude for consecutive instances of
abstinence. However, only one of them included a reset
for failure to abstain. Results indicated that the schedule
with the reset out-performed the other schedule with
regard to total number of abstinences and longest dura-
tion of in-treatment abstinence.

These results suggest that the greatest likelihood of
initiating and maintaining abstinence during CM-based
treatment will be produced when high-magnitude rein-
forcers are delivered according to a reinforcement sched-
ule incorporating escalating reinforcer magnitude for
consecutive instances of abstinence and a reset in rein-
forcer value for a failure to abstain.

CONCLUSION

The results from the laboratory study [34] and the four
treatment studies [17,18,35,36] builds upon a large body
of evidence suggesting that most types of substance use
disorders are amenable to treatment via CM (e.g. [5]).
These studies add methamphetamine use disorders to
the list of substance use disorders for which CM is an
useful intervention. Demonstrating the sensitivity of
methamphetamine dependence to CM strengthens
further the position that drug abuse can be characterized
usefully as operant behavior. This is strengthened
further by the two studies documenting the sensitivity
of methamphetamine use to reinforcement schedule
manipulation.

CM is combined easily with both psychosocial and
pharmacological treatment strategies. The results dis-
cussed in this manuscript suggest that adding CM to
many treatment strategies would increase in-treatment
abstinence in many methamphetamine treatment set-
tings. Given the relatively high levels of psychiatric
comorbidity [40], medical comorbidity [41] and criminal
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activity associated with methamphetamine use I believe
it would be unwise to treat this disorder with only CM
[42]. Instead, I recommend that CM be a component of a
holistic treatment strategy that addresses the psychoso-
cial, medical, psychiatric and criminal justice issues that
often co-occur with methamphetamine use disorders.
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