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In the past decades, multiple studies testing interventions for adolescent substance use
problems have shown that youth in treatment for substance use problems have better
outcomes than those not in treatment, and there are multiple interventions that have been

identified as “well-established” or “probably efficacious”.! Contingency management (CM)

is one such intervention. The CM approach grew out of the disciplines of behavioral

pharmacology and behavior analysis that demonstrated substance use can be conceptualized

as a learned behavior that is maintained, in part, by pharmacological actions (reinforcing
effects) of the substance in conjunction with social and other non-pharmacological
reinforcement that occur in the context of substance use. As such, CM capitalizes on
knowledge that drug-seeking and drug-use can be reduced by arranging relevant
environmental contingencies such that incompatible or competing prosocial reinforcing

activities are made more available, and drug abstinence is directly reinforced while drug use

is punished. Typically, CM interventions are used as part of a comprehensive substance use
treatment program including some form of individual or family-based intervention.

CM programs (a) identify and specifically define target therapeutic behaviors such as drug
abstinence; (b) carefully monitor the target behavior(s) objectively on a pre-specified
schedule; and (c) deliver reinforcing or punishing events (e.g., tangible rewards or
incentives, loss of privileges) when the target behavior is or is not achieved. Often CM
programs are managed and delivered directly by program staff. In addition, CM
interventions for youth often guide parents in developing and implementing a CM program
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at home. The goal of CM interventions is to systematically weaken the influence of
reinforcement derived from substance use, and to increase the frequency and magnitude of
reinforcement derived from healthier alternative activities, especially those that are
incompatible with continued substance use.

Principles of Contingency Management

CM interventions are defined by the following metrics: the target behavior, the method of
monitoring of the target behavior, the schedule used to deliver positive or negative
consequences, the type of consequence, and the magnitude of the consequence. The most
commonly selected farget behavior used in CM programs has been drug abstinence. CM
programs, however, have also targeted medication compliance, counseling attendance, and
completion of prosocial activities or lifestyle changes. When choosing targets, one should be
aware that successful change in one behavior may not result in change in another. For
example, treatment attendance may improve by providing incentives for coming to sessions,
but drug use might not be affected.? Thus, it is recommended that, if possible, abstinence
should always be a target behavior, although other supplemental behaviors may be targeted
as well provided they can be objectively defined and monitored, as described next.

Effective monitoring of the targeted behavior is essential to a CM program, because
consequences (reinforcement or punishment) must be applied systematically in order to be
effective. When abstinence is the target behavior, this typically involves some form of
biochemical verification, usually via urinalysis testing. Such testing requires careful
planning so that the schedule of testing (frequency) allows optimal detection of substance
use and abstinence. For example, detection windows range from hours (for alcohol use) to
many days (cannabis), and depend on the type of testing employed (e.g., breath, urine,
saliva). The importance of having a method for objectively and reliably verifying whether a
target behavior occurred pertains as well to other target behaviors (e.g., attending self-help
meeting, going to the gym, attending an after school program, completing therapeutic
practice assignments). Reliance on self-reports of drug use or completion of other
therapeutic tasks is not adequate for effective delivery of a CM program.

The schedule of reinforcement or punishment refers to the temporal relation between the
target behavior and the delivery of the consequence. Generally, efficacy is likely to improve
as the temporal delay between the occurrence of the target behavior and delivery of the
consequence decreases. For example, all else being equal, providing positive reinforcement
for drug abstinence on the same day on which a youth submits a negative urine specimen
would likely be more effective than waiting a week before reinforcement is delivered. For
this reason, the use of rapid drug tests in the clinic setting is much preferred over laboratory
tests that do not provide immediate results as they permit more immediate reinforcement of
abstinence. In working with clinicians and researchers in diverse settings who are interested
in using CM with their clients or patients, questions often arise about the need for and
implementation of urine drug testing. Although it can be challenging to address positive
urine drug test results in real time, it may help to think of such information as similar to
many other health status indicators collected during a health visit that can guide the clinical
interaction (e.g., weight, blood pressure, HbAlc, etc.). Objective information about
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substance use is not only the most important target for CM, but also a vital marker of
problem severity and response to intervention.

Schedules with frequent opportunities for reinforcement (e.g., at least weekly) are more
likely to engender and strengthen abstinence. Once a behavior is established, less frequent
schedules are typically considered for maintenance of behavior change. One schedule that
has demonstrated efficacy across multiple substance abuse treatment studies is a fixed
schedule with escalating rewards and a reset contingency (typically referred to as
abstinence-based vouchers or incentives®). This schedule provides monetary rewards for
each negative sample that can be “held” in a clinic account or loaded onto a reloadable credit
card, with a small (usually financial) reward for the first negative sample, and rewards
increase in value with each subsequent negative sample. Positive samples reset the reward
value to the starting point, but a period of abstinence can reset the value back to the prior
maximum. In addition, rewards can be provided according to an intermittent schedule using
the fishbowl method,# in which negative samples earn the opportunity to complete “draws”
that have a possibility of winning a reward, with rewards of varying values available.

The magnitude of reinforcement is also an important factor that can greatly affect the
efficacy of CM interventions. For example, if the goal is drug abstinence, a $10 incentive for
each negative drug test is likely to be more effective in increasing abstinence than one worth
$2.00. Multiple studies have demonstrated that greater magnitude schedules of
reinforcement have resulted in better abstinence outcomes than lower magnitude.®

The type of reinforcers or punishers used in a CM program can also be critical to its success.
Individuals vary greatly in terms of the types of goods and services that they value, and
hence that will serve as effective reinforcers/incentives. For example, a specific reinforcer
(e.g., pizza or movie theatre passes) that serves as an effective incentive for one youth may
not be reinforcing for another. Use of a range of incentives or allowing youth to choose their
incentive can increase the probability that the incentive will be effective and facilitate the
desired target behavior. Gift cards or reloadable credit cards are often used as they serve as a
flexible reward, allowing the youth to select personalized rewards that vary over time.

There are some excellent resources available to assist clinicians and researchers in
developing CM interventions. Examples include a NIDA and SAMHSA Blending Initiative,
Promoting Awareness of Motivational Incentives®, online information and training
(https://arenaebp.com/), as well as published manuals.”8

Research on CM with Youth

In two prior articles we reviewed research on CM for substance use among youth prior to
20109 and from 2010 to 201619, Since that latter article, we are aware of 2 additional studies
using CM with adolescents.11:12 Most of these studies have involved youth whose primary
or most frequent substance used is cannabis, and have demonstrated efficacy of CM across
highly diverse settings (school, clinic, juvenile justice, continuing care), platform
interventions using fixed (i.e., vouchers) and intermittent (i.e., fishbowl) incentive schedules,
and incentive magnitude (~$25 to $725 total/~$6 to $50 per week).
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These studies fall into several distinct categories. First, there is a group of studies that used
CM to target tobacco use among high school students.13-16 Most of these studies were
conducted in the school setting, but some have also been implemented remotely.12:16 Across
studies, 4-week abstinence rates were generally >50%. One study also used a similar CM
model to target substance use (primarily cannabis use) in the school setting, comparing brief
motivational interviewing + CM to brief motivational interviewing alone.l” Results indicated
greater reductions in cannabis use days per month among CM than Ml only youth, with
significant differences between conditions at the end of the 8-week intervention period, but
not at the 16-week follow up assessment.

A series of studies have tested integration of family-based CM with juvenile drug court.18
Incentives for abstinence were provided both by the clinic and parents, who received
instruction in setting up a home based CM program as well. Youth receiving CM had
decreased odds of a cannabis positive urine test throughout the 9-month intervention (i.e.,
documenting cannabis use) relative to control group youth who received drug court as usual.
At the 9-month assessment, 20% of the youth in the CM condition versus 34% of the control
youth tested positive for cannabis. This program has an excellent manual available,8 and is
being widely disseminated.1®

CM has also been tested for adolescents stepping down from residential substance use
treatment.20 Youth receiving CM had more days of abstinence from cannabis through the 9-
month post treatment follow up compared to usual continuing care.

We have conducted a series of three randomized clinical trials (RCTSs) testing the impact of
CM when added to an evidence-based individual counseling platform.11:21.22 This 14-week
CM intervention integrates clinic-delivered incentives (~$590 maximum for continuous
abstinence) with home-based CM, in which parents receive instruction and weekly support
in developing and implementing a substance monitoring contract (SMC) that specifies
rewards for documented abstinence and consequences for substance use. Parents also earned
incentives for session attendance, and compliance with the SMC (maximum earnings ~
$270).

The home-based SMC specifies positive and negative consequences to be delivered by the
parents in response to documented abstinence or use (based on clinic-based urine drug
testing results) (see Figure 1). The consequences are determined via a collaborative process
between therapist, parent and adolescent, and revaluated each week during weekly
counseling sessions. This contract uses the same target (abstinence), schedule (at least
weekly), and monitoring method (urine drug testing) as our clinic-based CM. Parents are
also provided with disposable breathalyzers to test for alcohol use at home (see handout in
Figure 2). Parents personalize the type of consequence (monetary, voucher type system,
privileges) and the magnitude of the consequences, and these factors change throughout
treatment in response to treatment success or failure. Examples of rewards have included
earning a pre-specified amount of money for each negative sample, family activities like
going out to dinner or choosing the menu for dinner at home, and access to the family car or
gas money. Examples of consequences have included restrictions on media/internet/
gaming/or phone use, grounding, or extra household chores. The procedures for working
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with parents to establish and implement their home contract were based on Adolescent
Transitions,23 an evidence based parent training intervention. This model is now known as
the Family Check Up (https://reachinstitute.asu.edu/family-check-up), and diverse training
options for providers plus information for families are available.

Clinicians sometimes raise concerns about how parents might respond to test results
indicating drug use. Working with parents to develop a home SMC can reduce conflict about
test results, as parents and teens will have established a plan in advance for how to respond
to the results — positive or negative. Moreover, reminders that the primary purpose of testing
is to provide the teen with an opportunity to demonstrate that they are abstinent, and to earn
rewards and privileges, can help maintain a positive attitude toward the SMC and testing in
general. Persistent positive test results indicating persistent substance use suggest the need
for a higher level of care. Figure 3 provides a sample handout we have used with teens and
parents to provide the rationale for and information about the urine monitoring program. If
clinic-based urine testing is not available, parents can consider implementing these
procedures at home, although we strongly recommend clinician support in implementing
such a procedure as it has many challenges.

Across the three RCTSs, there were consistent positive effects of CM during treatment. For
example, in the first study,22 CM enhanced continuous abstinence outcomes, engendering
more weeks of continuous cannabis abstinence during treatment. Those receiving CM were
also significantly more likely to achieve =8 weeks (53% vs. 30%) and =10 weeks of
continuous abstinence (50% vs. 19%). However, there was no significant between-condition
difference in abstinence 9 months post treatment. There was an increase in cannabis use
from discharge to the 9-month follow up, that, while not returning to intake levels, was of
significant concern. In the second study,?! youth receiving CM were more likely to achieve 4
weeks of continuous cannabis abstinence during treatment (48%) than were those not
receiving CM (30%). In addition, among youth with at least one negative urine drug test
during treatment, those who received CM had significantly more weeks of continuous
abstinence from cannabis than those who did not receive CM. They were also significantly
more likely to be abstinent at the end of treatment, but rates of abstinence were comparable
between conditions at post treatment follow up assessments, and significant relapse was
observed. Interestingly, self-reports of cannabis use frequency showed sustained decreases
during and post treatment for all conditions. Thus, the effect of CM was greater on
abstinence, as indicated by urine drug tests than via self-report. In our most recent CM
study!® that focused on youth with alcohol use problems, with or without comorbid cannabis
use, a similar percentage of youth maintained complete alcohol abstinence across the 36-
week follow up in both conditions. However, among youth not entirely abstinent from
alcohol, those receiving CM reported fewer alcohol use days during the 36 weeks after the
end of treatment than those not receiving CM. Among youth who also used cannabis at
baseline, results showed similar benefits of CM on cannabis use days.

Predictors of CM Efficacy

Of note, across all these studies with youth, no trial has tested the impact of CM magnitude
(i.e., compared different magnitudes or schedules) for substance using youth. To date, no
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trial has systematically tested the independent or combined efficacy of clinic- vs. parent-
based CM. The best outcomes across studies were reported for youth with the lowest rates of
baseline substance use, that is, those in juvenile drug court or those entering continuing care
after residential treatment.18:20 Intermediate, less enduring outcomes were reported for
youth in outpatient and school-based settings.1”21 Finally, across studies, long-term
reduction in use or abstinence among youth remains a serious challenge, even among those
who show better post-treatment outcomes. The one study focused on continuing care
suggests that including additional targets of CM such as engagement in specific types of
prosocial activities together with targeting abstinence might better facilitate enduring
change.20

For the most part, studies have shown that although many baseline characteristics are
associated with poorer treatment outcomes (e.g., age, gender, ethnicity, presence of
comorbid mental health problems), there are not differential effects of CM across such
groups.18:24 However, research is particularly limited on moderation of CM efficacy by
cognitive characteristics, such as delay discounting or other constructs related to executive
function, including self-regulation or emotion-regulation. We reported a post-hoc analysis
showing that youth with disruptive behavior disorder diagnoses (DBD) in addition to
cannabis use disorder had better outcomes when they received CM.25 Interestingly, DBD-
negative adolescents who received abstinence-based CM did not have significantly better
cannabis use outcomes compared to counseling only. This may have been due to a ceiling
effect; that is, DBD-negative adolescents receiving evidence based individual counseling had
good clinical outcomes, making it more difficult to demonstrate improved outcomes with
abstinence-based CM. These findings highlight the importance of future research focused on
testing CM and other treatment approaches tailored to pretreatment youth characteristics.

Conclusion and Future Directions

CM strategies can be effective for retaining youth in treatment, increasing treatment
attendance, and promoting abstinence across multiple types of substance use problems. The
growing acceptance of abstinence-based CM as one of the most efficacious interventions for
youth SUD is evidenced by its recent use as a treatment platform in several clinical trials of
new behavioral or pharmacological treatments that seek strategies to further enhance
outcomes for adolescents.28:27 That said, it is critical to attend to the defining components
that make up each unique CM intervention, including the target, the monitoring method, the
schedule of reinforcement, and the magnitude and type of rewards used, as each can
influence intervention efficacy. Fortunately, evidence-based training and manuals are now
available to guide research and practice. Avenues for future research include testing the
efficacy of a solely parent-administered CM intervention without clinic delivered CM
incentives and developing CM models focused on maintaining treatment gains and
preventing relapse. We also expect that the growing development and application of diverse
technological devices and platforms to improve health behavior should provide a surplus of
ideas and innovations for adapting and implementing CM-based programs to better address
adolescent substance use problems.28
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Synopsis

Multiple interventions for treating adolescents with substance use disorders have
demonstrated efficacy, but most teens do not show an enduring positive response to these
treatments. Contingency-management (CM) based strategies provide a promising
alternative, and clinical research focused on the development and testing of innovative
CM models continues to grow. This article provides information on the principles that
underlie CM interventions, key metrics that define their development and
implementation, a brief review of studies that have tested these approaches, and some
clinical CM tools. CM interventions can play a key role in motivating abstinence among
youth with substance use problems. As with other interventions to help youth with
substance use problems, there is still much to learn about CM approaches especially ways
to tailor interventions to youth with different clinical needs, and ways to improve long-
term efficacy.
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Key Points

1. Contingency management (CM) interventions can increase abstinence among
youth with substance use problems.

2. In developing CM interventions, it is important to consider target outcomes,
objective monitoring, and the timing, magnitude, and type of rewards and
consequences.

3. Parents can successfully implement CM at home with training and support.
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Substance Monitoring Contract

If ’s urine drug screen 1is negative (no drugs detected or reported) and there
were no positive or refused alcohol breath tests since the last drug screen, I will:

1. Praise their progress!
2. Ask how I can help them keep up the good work.
3. Celebrate their progress by:

If ’s urine drug screen 1s positive (drugs detected or reported) and/or there
were positive or refused alcohol breath tests since the last drug screen, and/or the urine screen is
refused, I will:

1. Remain calm!

2. Not give a lecture

3. Ask how I can help them

4. Express confidence that they can do better next time

5. Use the following consequence:

Parent Signature Date
Teen Signature Date
Therapist Signature Date

Figure 1.
Substance monitoring contract for home-based CM
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Home Alcohol Testing Guidelines and Plan

Most urine drug tests do not test for alcohol use. Parents participating in this program will
be given breathalyzers to use at home to tell if their teen has used alcohol recently. We will
show you how to use them.

We want you to ask your teen to take the breath test every day, and especially when you
think they might have used alcohol.

You should follow these steps:

Ask your teen if they have used alcohol that day.

If they say yes, they used alcohol, you do not need to do the test.
If they say no, they didn’t use alcohol, ask them to take the test.

If they refuse to take the test, you should assume they used alcohol and follow
the steps below.

If they take the test, and it is negative [indicates no alcohol use], thank
them for taking the test and praise them for not using alcohol.

If they take the test and it is positive [indicates alcohol use], follow the steps
below.

If your teen has used alcohol [breath test is positive, teen refuses to take test, or teen
admits use], you should:

Remain calm, don’t yell or lecture

Not help your teen get out of trouble [e.g., make excuses for them, protect them
from the consequences of using]

Express disappointment once

Do what you need to do to ensure your teen’s safety, such as taking the keys to the
car(s) so the teen cannot drive

Call your therapist the next day

Use the following consequence:

Figure 2.
Alcohol testing guidelines and plan for home-based CM
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COMMON QUESTIONS ABOUT URINE TESTING

e Why is urine monitoring an important part of this program?
— It helps decrease substance use

— It keeps the focus of treatment on an important problem (substance
use)

— It gives us and your parents a chance to “catch you” nor using
drugs or alcohol

— It gives us and your parents a chance to give you incentives,
praise, or other kinds of positive support for abstinence

— It can help you and your therapist detect and work on relapse triggers — before use
escalates

— It can help you overcome trying to hide substance use because of embarrassment, pride,
or not wanting to get info trouble

— It can help you regain credibility with friends, parents, teachers, employers, etc. It can
reassure everyone that you continue to do well

Remember - the primary reason for testing is an optimistic one. We want to know that you
are not using!

e WHAT DOES IT MEAN TO TEST “NEGATIVE”?

Testing NEGATIVE does not always mean that there is no trace of a substance(s) in your
system. It means that you have a low level as a result of not using in the past few days.

e WHEN I STOP USING DRUGS, HOW SOON WILL I TEST NEGATIVE?

An average regular marijuana user will test negative after 2 weeks of no use. Other drugs and
alcohol clear the body more quickly.

e AFTERISTART TO TEST NEGATIVE FOR MARIJUANA, WILL ALL MY TESTS
BE NEGATIVE?

The “washout period” is when your body is gradually ridding itself of marijuana. Because this
“detoxification” can be influenced by your level of physical activity and certain bodily processes,
it is possible that you may have a positive test in this period, even though you report not using
marijuana, and have had a negative test before. Continue avoiding marijuana and you will see
another negative reading at your next visit!

¢ WHAT HAPPENS IF I USE MARIJUANA OR USE OTHER DRUGS AFTER
TESTING NEGATIVE?

If you use any marijuana or other drugs, it is likely that you will test positive on your next drug
test.

. PEOPLE SAY THAT THERE ARE METHODS AND PRODUCTS THAT CAN
RID MY BODY OF MARIJUANA AND OTHER SUBSTANCES AND MAKE ME HAVE
A NEGATIVE DRUG TEST. IS THIS TRUE?
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They don’t work and they can be very expensive. Not using drugs is the way to guarantee a
negative reading, and it will not empty your wallet.

. PEOPLE SAY TO DRINK LOTS OF WATER TO GET A NEGATIVE READING,
IS THIS TRUE?

If you drink lots of water, the urine test may indicate that your sample is too dilute and cannot be
read. At that point we may ask that you wait at least 4 hours and provide another urine sample
within 24 hours. Even if you are not trying to “flush,” drinking a lot can cause your urine to be
too dilute. If you have a dilute sample on 2 consecutive days, your sample will be considered
“positive.”

. IS THERE FOOD I SHOULD AVOID EATING?

While you are receiving urine testing you should avoid eating poppy seeds. Foods that can
contain poppy seeds include bagels, muffins, and other baked goods. Eating poppy seeds may
give you an opiate-positive reading. It is your job to take the steps necessary to avoid any
substance-positive readings!

. WHAT DO I DO IF I THINK MY DRUG TEST IS WRONG?

Please discuss this with your therapist.

Figure 3.
Handout addressing common questions about urine drug testing
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