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Abstract Contingency management (CM) is a highly efficacious psychosocial
treatment for substance use disorders based on the principles of behavioral analysis.
CM involves delivering a tangible positive reinforcer following objective evidence
of submission of a drug-negative urine sample. Although CM interventions pri-
marily involve applying extrinsic rewards, a patient’s intrinsic motivation to change
substance use behavior may also be impacted by CM. This chapter provides an
introduction to CM interventions for substance use disorders and examines the
impact of CM on intrinsic motivation. It also addresses applications of this inter-
vention to other conditions and patient populations.
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1 Preface

Contingency management (CM) is a highly efficacious psychosocial treatment for
substance use disorders that applies extrinsic motivators to change patients’ sub-
stance use behaviors (Petry 2012). Based on the principles of behavioral analysis,
CM involves delivering a tangible positive reinforcer following objective evidence
of submission of a drug-negative urine sample (Petry 2012). The hope is that
patients will be more motivated to obtain the therapeutic reinforcer than the positive
effects derived from drug use. Although CM interventions primarily involve
applying extrinsic rewards, a patient’s intrinsic motivation to change substance use
behavior may also be impacted by CM.

The aim of this chapter was twofold: first, to provide an introduction to CM
interventions for substance use disorders and second, to examine the impact of CM
on intrinsic motivation. The first section presents the fundamentals of CM inter-
ventions and an overview of the empirical evidence demonstrating the efficacy of
CM interventions for substance use disorders in psychosocial treatment settings.
The second section examines the differing perspectives on the influence of external
rewards on intrinsic motivation and then discusses research on the effects of CM on
substance use disorder patients’ intrinsic motivation. The chapter concludes by
suggesting future research directions on CM and intrinsic motivation.

2 Overview of Contingency Management

There is a wealth of empirical evidence demonstrating the efficacy of CM for
improving substance use disorder treatment outcomes (Lussier et al. 2006;
Prendergast et al. 2006). It is included in the National Institute for Health and
Clinical Excellence (NICE 2007) guidelines in the UK and is being implemented
nationwide throughout the Veterans Administration in the USA (Petry et al. 2014).
However, for CM to be effective in changing substance use behaviors, it is critical
that it is appropriately implemented with careful attention to behavioral principles
(Petry 2012). The three key principles of CM interventions are (1) monitoring
behavior frequently, (2) providing tangible positive reinforcers immediately
following the behavior, and (3) withholding the positive reinforcer if the behavior
does not occur. This section will provide an overview of the fundamentals of CM
interventions for substance use disorders followed by a discussion of the empirical
evidence of its efficacy in substance use disorder populations. A more compre-
hensive explanation of each component of CM and specific information about
designing and implementing CM interventions can be found in Petry (2012).
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2.1 Fundamentals of Contingency Management

2.1.1 Monitoring of Behavior

CM interventions for substance use disorders most commonly reinforce abstinence.
During the monitoring and reinforcement period, it is critical that abstinence,
typically verified by a drug-negative sample, be monitored regularly, reinforced as
immediately as possible, and objectively quantified (Petry 2012). Frequent moni-
toring increases the chance that each period of abstinence is reinforced and also
helps the patient to learn the connection between abstinence and the reinforcer.
Most drug urine tests can assess use over 48—72 h, and in these cases, samples
should be collected and tested every two to three days. The reinforcer also should
be delivered immediately following the drug test. For example, if the patient sub-
mits a drug-negative sample, he/she should receive the reinforcer as soon as the test
reads negative. If the patient submits a drug-positive sample, reinforcement should
be withheld until the next negative sample is submitted. Empirical evidence has
shown that immediate reinforcement is associated with better treatment outcomes
than delayed reinforcement, e.g., the reinforcer is not provided the same day as the
drug test (Lussier et al. 2000).

Monitoring of drug use should involve objective assessments that provide
immediate results rather than patients’ self-reports of drug use. The monitoring
schedule should be based on the frequency of drug use and the test’s ability to
detect the drug. On-site drug tests should be utilized such as urine toxicology kits
(e.g., OnTrak TesTstiks), alcohol breathalyzers (e.g., Intoximeter Breathalyze), or
exhaled breath carbon monoxide monitors (e.g., Bedfont Somkerlyzer). On-site
drug tests are important because they allow for immediate reinforcement, which is
critical because the behavior is less likely to be altered if there is a delay between
the behavior and the reinforcer (Rowan-Szal et al. 1994; Roll et al. 2000). The
monitoring and reinforcement schedule should be set up according to test’s ability
to detect drug use. For example, the monitoring schedule for cocaine testing should
be three days a week because on-site urine toxicology kits can detect cocaine use
over the past two to three days, while the monitoring and reinforcement schedule
when using exhaled breath carbon monoxide monitors for cigarette smoking should
be several times a day because exhaled carbon monoxide monitors can detect
smoking only over the past few hours.

2.1.2 Types of Reinforcers

CM interventions for substance use disorders typically use either vouchers
exchangeable for goods and services (Higgins et al. 2008) or chances to win prizes
of varying magnitudes (Petry 2012) to reinforce abstinence. Vouchers are similar to
monetary incentives, but money is not directly given to patients. Instead, the
vouchers are worth a specific monetary amount, and each time a patient provides a
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drug-negative sample he/she is given a voucher that is deposited in a “clinic bank
account.” When the patient earns enough vouchers, he/she can exchange them for
an item he/she desires such as restaurant gift certificates, clothing, bus tokens,
electronic equipment, or movie tickets.

The prize reinforcement system involves earning draws from a prize bowl fol-
lowing submission of a drug-negative sample. The prize bowl contains slips of
paper labeled with prizes of various magnitudes (e.g., small prizes worth $1, large
prizes worth $20, and jumbo prizes worth $100). About half of the slips do not
result in a prize and instead say “Good job!” Most of the prize slips are for small
prizes worth $1 and only one strip is labeled with a jumbo prize. Thus, the prize
system 1is less costly than the voucher system because not every draw results in a
prize, and the most frequently won prizes are inexpensive.

Both the voucher and prize systems typically use an escalating reinforcement
schedule, which promotes longer periods of abstinence during treatment (Roll et al.
1996; Roll and Higgins 2000). Increasing the duration of abstinence is important
because longer durations of abstinence are associated with long-term abstinence
after the reinforcers are removed, i.e., after the CM intervention ends (e.g., Higgins
et al. 2000a, 2002; Petry et al. 2005a, 2007). Escalating reinforcement schedules
involve increasing the voucher amounts or number of prize draws as the number of
consecutive negative urine samples increase. For example, patients earn one dollar
or one draw for their first negative sample, two dollars or two draws for their second
consecutive negative sample, and so forth. Additionally, voucher amounts and prize
draws are reset back to the lowest value when the patient provides a drug-positive
sample or fails to submit a scheduled sample.

2.2 Research Evidence

Multiple clinical trials have demonstrated the efficacy of voucher-based and prized-
based CM interventions in reducing drug use in a variety of research- and com-
munity-based settings (Higgins et al. 1994; Petry et al. 2005b; see also Lussier et al.
2006; Prendergast et al. 2006). Although a majority of the studies have focused on
decreasing cocaine use, studies have also found that CM is effective in reducing
cigarette smoking (Roll et al. 1996; Hunt et al. 2010; Alessi and Petry 2014),
alcohol (Petry et al. 2000), opioids (Silverman et al. 1996; Petry and Martin 2002),
marijuana (Budney et al. 2006; Kadden et al. 2007), and benzodiazepines (Stitzer
et al. 1992). Results of two meta-analyses comparing CM interventions to control
conditions found CM to be efficacious in decreasing drug use (Lussier et al. 2006;
Prendergast et al. 2006). Furthermore, a meta-analysis of all psychosocial treat-
ments for substance use disorders found that CM interventions had the largest effect
size, d = 0.58, while the next largest effect size was for relapse prevention inter-
ventions, d = 0.32 (Dutra et al. 2008).

As previously mentioned, the CM literature is extensive and this chapter will
only discuss a few examples of CM interventions for substance use disorders
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conducted in psychosocial treatment settings, the most common and generalizable
settings. In one of the earliest well-designed studies, Higgins et al. (1994) ran-
domized 42 cocaine-dependent patients to either standard treatment or standard
treatment plus voucher-based CM. The standard treatment in this study was based
on the community reinforcement approach, which involved relationship counseling,
employment counseling, behavioral skills training, relapse prevention, and social
and recreational skills counseling. Results showed that 55 % of patients in the CM
condition achieved at least 10 weeks of continuous abstinence, but only 15 % of the
patients in the standard treatment condition achieved at least 10 continuous weeks
of abstinence. Furthermore, the rates of treatment completion at 3 and 6 months for
patients in the CM condition were 90 and 75 %, compared to 65 and 40 % for
patients in the standard treatment condition.

In the largest CM study conducted in the National Drug Abuse Treatment
Clinical Trials Network, Petry et al. (2005b) randomized over 400 patients with
cocaine or methamphetamine use disorders to either standard treatment at the
patients’ clinics, consisting primarily of group counseling, or standard treatment
plus prize-based CM. Compared to patients in the standard treatment condition,
patients in the CM condition achieved longer durations of continuous abstinence
(4.4 vs. 2.6 weeks, respectively) and stayed in treatment longer (19.2 vs. 8.0 weeks,
respectively).

Most studies of CM in psychosocial treatment settings reinforce abstinence
explicitly, but these studies also find that CM improves treatment retention along with
abstinence outcomes, such as staying in treatment longer and attending more therapy
sessions (Higgins et al. 1994, 2000b; Petry et al. 2000, 2005b). Improving treatment
retention is important because attrition from substance abuse treatment programs is
extraordinarily high and length of time in treatment is a stable predictor of treatment
outcomes (Simpson and Sells 1982; Hubbard 1989; Hubbard et al. 1997). Overall,
when CM is added to standard care, patients remain in treatment longer (e.g., Higgins
et al. 1994; Petry et al. 2000, 2005b). Figure 1 shows the percentage of patients
completing treatment in the standard treatment and CM conditions from three rep-
resentative studies: Higgins et al. (1994), Petry et al. (2000, 2005b).

It is clear that CM interventions targeting substance use are effective at
improving treatment outcomes, especially during the treatment period. However,
there is inconsistent evidence on the long-term efficacy of CM. Some studies have
found CM maintains statistically significant post-treatment benefits on abstinence
(e.g., Higgins et al. 1995, 2000b) while others have not (Rawson et al. 2006;
Sigmon and Higgins 2006). However, in no study have patients who received CM
demonstrated worse outcomes compared to their non-CM counterparts. Thus,
applying extrinsic reinforcers to substance use treatment patients does not ever
reduce their long-term likelihood of abstinence. The underlying mechanisms
involved in the post-treatment maintenance effects of CM, as well as other psy-
chotherapies are not clear and multiple factors likely play a role in long-term
outcomes beyond the treatment period. Intrinsic motivation to remain abstinent is
one possible factor that may contribute to the long-term effects of psychotherapies,
and the next section will discuss the influence of CM on patient motivation.
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Fig. 1 Percentage of patients completing treatment in the standard treatment and contingency
management conditions from Higgins et al. (1994) and Petry et al. (2000, 2005b). The asterisks
indicate statistically significant differences between groups, p < 0.05

3 Patient Motivation and Contingency Management

Because both intrinsic and extrinsic motivation appears to play important roles in
substance use disorder treatment and recovery (Miller 1985; DiClemente 1999), it is
important to consider how treatments targeting extrinsic motivational processes,
such as CM, also affect intrinsic motivation to change behavior and remain absti-
nent. This section provides an overview of the differing perspectives on the influ-
ence of external rewards on intrinsic motivation to change behavior and then
reviews research on the effects of CM interventions targeting substance use
behavior on intrinsic motivation.

3.1 External Rewards and Intrinsic Motivation

Substance use behavior is influenced by intrinsic and extrinsic motivation. Intrinsic
motivation is the internal desire to do something because it is self-fulfilling and is
influenced by feelings of autonomy, self-determination, and competence; extrinsic
motivation involves doing something for reasons external to the individual, such as
to receive rewards or avoid punishment (DiClemente 1999; Ryan and Deci 2000).
There are conflicting perspectives regarding the effects of rewards on intrinsic
motivation (Deci et al. 1999; Cameron et al. 2001; Promberger and Marteau 2013).
Some argue that there is clear evidence that rewards undermine intrinsic motivation
(Deci et al. 1999), while others suggest that the evidence is inconclusive and
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in certain situations, external rewards can actually enhance intrinsic motivation
(Cameron et al. 2001; Promberger and Marteau 2013).

Much of the research in psychological literature on the effects of rewards on
intrinsic motivation is grounded in the cognitive evaluation theory, which proposes
that intrinsic motivation is necessary for sustained behavior change and that
external rewards undermine intrinsic motivation (Deci and Ryan 1985; Ryan and
Deci 2000). According to the cognitive evaluation theory, feelings of competence,
autonomy, and self-determination are essential to behavior change and factors that
increase these feelings enhance intrinsic motivation, while factors that decrease
these feelings decrease intrinsic motivation (Deci and Ryan 1985; Ryan and Deci
2000). Cognitive evaluation theorists argue that external rewards reduce feelings of
competence, autonomy, and self-determination because they shift the locus of
causality from factors internal to the individual to factors external to the individual
(Deci and Ryan 1985; Ryan and Deci 2000). Furthermore, they reason that although
rewards can change behavior initially, once they are removed, behavior will return
to baseline levels because individuals are not intrinsically motivated to maintain the
behavior change (Deci et al. 1999).

Numerous studies in the cognitive evaluation theory literature have investigated
the effects of rewards on behavior changes in non-clinical settings. Results of a
meta-analysis revealed that external rewards undermine intrinsic motivation (Deci
et al. 1999). However, in a similar meta-analysis, Cameron et al. (2001) concluded
that rewards do not always undermine intrinsic motivation and actually may
enhance intrinsic motivation in certain situations, such as when initially the
behavior rarely occurs. One explanation for the disparate findings is that the two
meta-analyses included different studies. Deci et al. (1999) only included studies
with high-interest tasks, such as playing a game, and excluded studies with low-
interest tasks, for example proofreading a paper. They only investigated high-
interest tasks because the cognitive evaluation theory field was primarily concerned
with the effects of rewards on intrinsic motivation for interesting activities (Deci
et al. 1999). Cameron et al. (2001) believed a comprehensive assessment of
rewards’ effects on intrinsic motivation should include studies with high-interest
and low-interest tasks.

Another difference between the two meta-analyses was the procedure used to
categorize studies by reward contingency. Deci et al. (1999) classified studies as
task non-contingent, engagement-contingent, completion-contingent, or perfor-
mance-contingent. A potential issue with this classification system was that the
categories were too broad, and studies with different procedures were included in
the same category (Cameron et al. 2001). For example, the performance-contingent
category included studies that provided rewards for doing well, each problem
solved, achieving a certain score, or exceeding a norm. Cameron et al. (2001) used
a more specific classification system and created separate categories for providing
rewards for doing well, doing a task, finishing or completing a task, each unit
solved, surpassing a score, and exceeding a norm.

The results from these meta-analyses, however, are not easily generalizable to
health-related behaviors such as substance use in treatment seeking populations,
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e.g., substance abusers who have at least some motivation to initiate treatment. In
general, the early studies included in the meta-analyses tested the effects of rewards
on time spent in simple activities such as completing puzzles or drawing pictures,
and participants in these studies typically were college students or children
(Cameron et al. 2001; Deci et al. 1999), not adults with serious physical and mental
health problems who were receiving extrinsic reinforcers for health-related behavior
changes.

Few studies have specifically examined the effects of rewards on intrinsic
motivation to change health-related behavior. Promberger and Marteau (2013)
reviewed studies examining the effects of rewards on health behaviors and con-
cluded that there is little evidence that supports the hypothesis that rewards
undermine intrinsic motivation in these contexts. In fact, for health-related
behaviors that depend on self-control, rewards may actually increase intrinsic
motivation because they enhance feelings of competence (Promberger and Marteau
2013). However, most of the studies did not explicitly assess motivation to change
health-related behaviors. These studies found that that patients receiving the
rewards were more likely to change their behavior compared to patients in the non-
reward group, but they did not assess internal motivation to change explicitly (e.g.,
Paul-Ebhohimhen and Avenell 2008; Volpp et al. 2008, 2009).

The results from previous studies indicate that rewards used in CM interventions
do not necessarily undermine intrinsic motivation. This might occur for several
reasons. First, CM interventions for substance use disorders typically reinforce
abstinence, which initially occurs at low levels, and according to the cognitive
evaluation theory literature, rewards are less likely to be associated with reductions
in intrinsic motivation when the initial levels of the behavior are low. Second, the
escalating reinforcement schedule typically used in CM interventions may actually
enhance intrinsic motivation by increasing perceived self-determination and com-
petence. The following section will further discuss the impact of CM on intrinsic
motivation.

3.2 Contingency Management and Intrinsic Motivation

Only two CM intervention studies conducted in psychosocial treatment settings
have specifically assessed the influence of CM on substance use disorder patients’
intrinsic motivation to change substance use, as measured by the University of
Rhode Island Change Assessment (URICA) (Budney et al. 2000; Ledgerwood and
Petry 2006). The URICA is a self-report measure of intrinsic motivation that
assesses readiness to change substance use behavior (Prochaska et al. 1992;
DiClemente et al. 2004). It contains four subscales that coincide with the URICA’s
stages of change: precontemplation, contemplation, action, and maintenance
(Diclemente et al. 2004). Patients respond to each item using a five-point Likert-type
scale ranging from 1 (strongly disagree) to 5 (strongly agree), and higher scores are
suggestive of higher perceived readiness to change and intrinsic motivation.
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Budney et al. (2000) conducted a randomized trial comparing three psychosocial
treatments for cannabis dependence: Motivational enhancement therapy that
involved motivational interviewing techniques to promote changes in marijuana
use; motivational enhancement plus behavioral coping-skills therapy that included
additional sessions focusing on coping skills related to maintaining abstinence; and
motivational enhancement plus behavior coping-skills therapy and voucher-based
CM. Results indicated that CM had no effect relative to other conditions
on impacting readiness to change substance use, as measured by the URICA.
Ledgerwood and Petry (2006) assessed intrinsic motivation to change substance use
in drug-dependent patients who were enrolled in a randomized clinical trial of prize-
based CM. They also did not find that CM interventions positively or negatively
affected patients’ readiness to change substance use assessed by the URICA relative
to standard care.

A possible limitation of these studies is that the measure of intrinsic motivation,
the URICA, may not be a valid measure of intrinsic motivation in patients who are
engaged in or recently completed CM treatment. Although the URICA is one of the
most commonly used measures of motivation to change substance use behavior,
studies assessing its psychometric properties have produced mixed results
(DiClemente and Hughes 1990; Willoughby and Edens 1996; El-Bassel et al. 1998;
Edens and Willoughby 2000; Blanchard et al. 2003; Field et al. 2009). Further and
perhaps most importantly in terms of assessing the impact of CM on motivation to
change, changes in URICA scores in the context of treatment do not reliably parallel
changes in substance use behavior (Callaghan et al. 2008; Field et al. 2009). Most
psychometric validation studies of the URICA were either cross-sectional studies
evaluating construct and concurrent validity (e.g., DiClemente and Hughes 1990;
El-Bassel et al. 1998; Siegal et al. 2001) or longitudinal studies assessing the predictive
validity of pre-treatment URICA scores on subsequent treatment outcomes (e.g.,
Willoughby and Edens 1996; Edens and Willoughby 2000; Pantalon et al. 2002;
Blanchard et al. 2003). Cross-sectional and predictive validity studies do not provide
information about the validity of using the URICA to assess the effects of a treatment
on intrinsic motivation, i.e., change in intrinsic motivation throughout treatment.

Several items on the maintenance and action subscales of the URICA may be
problematic and confusing for patients who have experienced sustained periods of
abstinence. Many of the items are more relevant to a patient’s feelings about
substance use before beginning treatment such as these items from the maintenance
subscale: “It worries me that I might slip back on a problem I have already changed,
so I am here to seek help” and “I’m not following through with what I already
changed as well as I had hoped, and I'm here to prevent a relapse of the problem.”
Patients who have successfully completed treatment cannot respond appropriately
to these items. Problematic action subscale items include: “Even though I'm not
always successful in changing, I am at least working on my problem,” and “I have
started working on my problems, but I would like help.” Hypothetically, patients
experiencing sustained periods of abstinence may respond that they “strongly
disagree” or “disagree” to these items because they have experienced some degree
of treatment success and are not seeking additional help.
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Taken together, the findings from the two previous studies do not indicate that
CM affects patients’ intrinsic motivation, but because of potential issues with the
URICA it is difficult to determine if the results from previous studies investigating
the effects of CM or other treatments on intrinsic motivation are valid. Future
research should develop measures of intrinsic motivation that are more appropriate
for patients in treatment or who have successfully completed it and include more
items that relate to maintaining behavior change with less emphasis on pre-con-
templation and contemplation issues. Ideally, a comprehensive instrument that can
address a range of behaviors and motivation related to them would be useful,
especially because CM interventions are now being applied to a multitude of health
behavior issues, including enhancing weight loss efforts (Volpp et al. 2008; Petry
et al. 2011), increasing exercise (Petry et al. 2013; Andrade et al. 2014), and
improving medication adherence (Petry et al. 2012, 2015).

4 Summary

Intrinsic motivators, such as feelings of competence and self-determination, and
extrinsic motivators, such as financial incentives and legal pressures, influence
patients’ desire to change substance use behavior and maintain abstinence. Intrinsic
motivation to remain abstinent is a possible factor that may contribute to the long-
term effects of CM as well as other psychotherapies, but there has been little
research on this topic. Studies that have examined CM’s impact on intrinsic
motivation did not find evidence that CM affects patients’ intrinsic motivation, but
these studies may not have used an instrument that sensitively or accurately
assesses intrinsic motivation in patients who have maintained periods of sustained
abstinence. Clearly, additional research is needed before definitive conclusions can
be made regarding CM’s positive or negative effects on intrinsic motivation. Future
research should focus on developing measures of intrinsic motivation that are better
able to assess intrinsic motivation to maintain abstinence for patients engaged in
treatment and who have already experienced sustained periods of behavior change.
Greater understanding of mechanisms involved in the efficacy of CM and its impact
on motivation to change ultimately may assist in improving treatments for sub-
stance use disorders as well as other health care conditions.
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