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Abstract

Substance use disorders (SUD) are maladaptive patterns of substance use that are associated with
psychiatric comorbidity, unhealthy lifestyle choices, and high rates of relapse. Exercise is
associated with a wide range of acute and long-term benefits for both mental and physical health
and is presently being investigated as a promising adjunctive treatment for SUD. Despite positive
effects of regular physical activity on treatment outcomes and risk factors for relapse, low
adherence and high attrition rates limit the benefits derived from exercise interventions. Lack of
motivation is one of many perceived barriers to initiating exercise that contributes to poor
adherence to interventions. In the present article, we describe the protocol for a novel, integrated
exercise intervention that combines motivational interviewing (M), a client-centered approach
designed to enhance intrinsic motivation and resolve ambivalence towards change, and
contingency management (CM), a behavioral treatment that provides monetary incentives for the
completion of target behaviors. The protocol seeks to address the challenges surrounding initiation
and maintenance of an exercise program at a level consistent with public health guidelines,
particularly for sedentary patients. We conclude with considerations for the implementation of the
intervention in SUD specific clinics.
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1.1 Introduction

Substance use disorders (SUD) are a pervasive set of conditions centered around continued
substance use despite a host of negative consequences that affect nearly 20% of the U.S.
population (Compton, Thomas, Stinson, & Grant, 2007; Grant et al., 2004) and negatively
impact society in a variety of ways (Office of National Drug Control Policy, 2004; Rehm et
al., 2009). Moreover, despite significant efforts, relapse after SUD treatment remains high
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with about 60% of individuals relapsing within one year (Agosti, Nunes, & O’Shea, 2012).
In recent years, exercise has been suggested as an adjunctive intervention to SUD treatment
due to its well-documented and varied physical and mental health benefits (Leasure,
Neighbors, Henderson, & Young, 2015; Linke & Ussher, 2015; Read et al., 2001). This
article provides a focal review surrounding the implementation of exercise as an adjunctive
intervention for SUD, concerns surrounding adherence, and the development of an
integrated intervention of motivational interviewing (MI) and contingency management
(CM) that may be well-equipped to help overcome these limitations to exercise adherence.
The article concludes with a description of the MI+CM exercise intervention we have
developed, with recommendations and considerations for implementation in clinics serving
individuals with SUD.

Exercise is physical activity that is done to improve or maintain physical fitness (American
College of Sports Medicine [ACSM], 2013). Physical activity is an umbrella term that can
refer to activity done at various intensities in relation to work and other day-to-day activities.
Physical activity may be categorized as occupational, recreational, or transportation.
Therefore, the same activity (e.g., biking) could be done for fitness or transportation
purposes and could be done at a range of intensities. Throughout this manuscript we utilize
the term exercise in reference to moderate intensity physical activity that is done for fitness.
Moderate intensity exercise is defined as exercise that noticeably increases one’s heart rate
and breathing; more objectively, it elicits a heart rate of 40-60% of heart rate reserve.
Examples include brisk walking and bicycle riding slower than 10mph. A helpful guide for
patients is that during moderate intensity exercise one should be able to talk, but not sing.

1.2 Rationale for Exercise

Exercise has been proposed as an adjunctive treatment for SUD due to its beneficial effects
upon (1) comorbid psychiatric conditions, and (2) factors associated with SUD relapse.
Psychiatric disorders and SUD commonly co-occur and frequently have a complex
bidirectional relationship such that substance use can exacerbate symptoms related to
psychiatric disorders while psychiatric disorders may conversely trigger substance use
(Mueser, Drake, & Wallach, 1998). For example, symptoms of social anxiety may trigger
drinking alcohol due to its ability to reduce uncomfortable feelings (Battista et al., 2015).
Unfortunately, psychiatric comorbidity within SUD is frequently associated with greater
impairment and poor treatment engagement (Greenfield et al., 1998; Weinstock, Alessi, &
Petry, 2007), both of which can lead to poor treatment outcome and relapse to substance use.
Conversely, exercise is an effective treatment for both major depression and certain anxiety
disorders (e.g., Babyak et al., 2000; Broocks et al., 1998), which are disorders that
frequently co-occur with SUD (Grant et al., 2004). Notably, exercise also does not come
with side effects that are common to psychiatric medications. Thus, exercise positively
impacts psychiatric symptoms that sustain substance use over time and represents a cost-
efficient and non-pharmacological alternative.

Exercise also has a positive impact upon risk factors related to SUD relapse. Exercise
reduces cravings for alcohol (Taylor, Oh, & Cullen, 2013; Ussher, Sampuran, Doshi, West,
& Drummond, 2004), naturally induces positive mood both acutely (e.g., 2" highest rated
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activity after intercourse out of 22 activities; Killingsworth & Gilbert, 2010) and over time
by increasing feelings of vigor and reducing tension, fatigue, and confusion (Puetz,
O’Connor, & Dishman, 2006). Moreover, exercise is positively associated with one’s ability
to cope with daily stress without substance use (Medina et al., 2011). More specifically,
exercise is a voluntary and predictable type of physiological stress, which in many cases
improves the body’s biological regulation of psychological stress. One hypothesis regarding
the stress-reducing effects of exercise suggests physical alterations brought about by
exercise reinforce communication within the stress axes (e.g., Hypothalamus Pituitary
Adrenal axis) such that the axes function more efficiently when activated by stress (Costa
Rosa, 2004). In fact, exercise has been shown to decrease one’s reactivity to stress (Throne,
Bartholomew, Craig, & Farrar, 2000) and can potentially replace substance use as a more
appropriate and adaptive coping response to unpleasant or stressful situations (Read &
Brown, 2003). Unfortunately, the experience of stress is a common and significant risk
factor for SUD relapse (Sinha, 2008; Sinha, Garcia, Paliwal, Kreek, & Rounsaville, 2006).
An important goal of SUD treatment is to find healthy ways to respond to and manage
stress, and exercise appears to be such an approach. It addresses important facets that can
lead to stable, long-term recovery from SUD.

1.3 Current Empirical Support of Exercise in SUD Treatment

Thus far, the studies examining the utility of exercise as an adjunctive SUD treatment are
encouraging, although somewhat limited. Studies to date have used cross sectional designs
(Read et al., 2001; Weinstock, Barry, & Petry, 2008), pre-post study designs (Palmer,
Palmer, Michiels, & Thigpen, 1995; Sinyor, Brown, Rostant, & Seraganian, 1982; Walker et
al., 2010), or small scale randomized clinical trials with follow-up periods ranging from no
follow-up at all to 12 weeks (Brown et al., 2014; Brown et al., 2010; Cutter et al., 2014;
Dolezal et al., 2013; Pérez-Moreno et al., 2007; Weinstock, Capizzi, Weber, Pescatello, &
Petry, 2014). Exercise has been examined in a range of SUD diagnoses and treatment
settings from prison methadone maintenance programs and residential methamphetamine
treatment programs to outpatient alcohol use disorder treatment programs and non-treatment
seeking hazardous drinking college students. Findings from these studies demonstrate
improvements in physical health (e.g., physical fitness), mental health (e.g., depression), and
overall quality of life. For example, Muller and Clausen (2015) reported on a 10-week
adjunctive exercise program in a residential SUD treatment program. Patients who engaged
in exercise reported significantly improved quality of life, an important predictor of
sustained recovery (Laudet, Becker, & White, 2009). Pérez and colleagues (2007) also found
quality of life improvements as a result of a four-month exercise program. Finally, Palmer
and colleagues (1995) in an inpatient SUD sample found a four-week exercise training
program led to reductions in depression symptomatology; while in a methadone
maintenance sample Cutter et al. (2014) found significant reductions in stress for an
intervention utilizing Wi-Fit. Thus, the many benefits of exercise can be experienced in
individuals with SUD when exercise is incorporated as a component of treatment. Due to its
flexibility, exercise can be implemented in a variety of SUD treatment settings.

Moving beyond the mental and physical health benefits of exercise, exercise interventions in
SUD treatment populations have been found to reduce substance use. In three separate
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studies, Brown and colleagues (2009, 2010, 2014) incorporated exercise as an adjunctive
treatment in an outpatient alcohol treatment program. In each study, over the course of 12
weeks, significant reductions in drinking outcomes occurred among those who engaged in
regular exercise. These gains were not found in those who did not adhere to the exercise
intervention (Brown et al., 2014; Brown et al., 2010). In a cross-sectional study, Weinstock
and colleagues (2008) found that engagement in exercise activities during 12 weeks of
intensive outpatient treatment predicted longer durations of abstinence. However, whether or
not engagement in exercise or the other benefits gained according to the results of these
studies (Brown et al., 2010; Brown et al., 2014; Weinstock et al., 2008; Cutter et al., 2014)
endured over time remains an unanswered question due to the lack of follow-up with the
study populations.

1.4 Exercise Guidelines and Prescription

Current public health guidelines call for 150 minutes per week of moderate intensity aerobic
physical activity (American College of Sports Medicine, 2013; US Department of Health
and Human Services, 2008). Within SUD treatment samples, at least 50% to 60% of patients
do not meet these guidelines (Muller, Skurtveit, & Clausen, 2016; Read et al., 2001). While
the benefits of exercise associated with these guidelines are well known, many people are
sedentary or insufficiently physically active, and many of those who attempt to start
exercising discontinue their participation prior to realizing its many potential benefits
(Gordon-Larsen, Nelson, & Popkin, 2004; O’Brien et al., 2015). A commonly cited statistic
is that approximately 50% dropout within six months of initiation or exercise insufficiently
to garner its many benefits (Dishman, 1988). Within the few SUD treatment programs that
incorporate exercise as an adjunctive treatment, most do not prescribe a sufficient dose for it
to be therapeutically beneficial and/or suffer from poor adherence. For example, an
outpatient methamphetamine treatment program offered group exercise classes twice per
week that were poorly attended (i.e., poor adherence; Walker et al., 2010). The clinics
introduced a CM intervention that reinforced attendance to the classes held each week.
While CM intervention significantly improved attendance at the exercise classes, the
frequency and intensity of the exercise classes offered were at an insufficient level to gain
the many benefits of exercise. Other exercise intervention studies have utilized CM but
adherence remains a problem in these studies, with dropout rates of 35% to 40% (Brown et
al., 2014; Brown et al., 2010), albeit at rates less than if CM was not offered (e.g., 70%;
Patel et al., 2016). Poor adherence and dropout is common even in residential SUD
treatment settings where many of the barriers to exercise have been eliminated (e.g., time,
access to equipment). Muller and Clausen (2015) found that about one-third of participants
failed to engage in the exercise intervention. Those who did not adhere to the exercise
protocol evidenced little to no gains in quality of life (e.g., decreased depression, reduced
mental distress, improved physical condition) and reported greater substance use than those
who did exercise regularly. Therefore, successful exercise interventions must address the
critical issues of adherence and dropout.

Perceived barriers to exercise frequently contribute to poor adherence and attrition. Patients
with a SUD frequently cite financial constraints that preclude purchasing exercise equipment
or gym membership, low motivation to exercise, lack of transportation, lack of time, and
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limited social support as perceived barriers to exercise (Muller & Clausen, 2015; Read et al.,
2001; Stoutenberg, Vidot, Jimenez, & Read, 2015). Conversely, several factors are
associated with successful initiation and maintenance of an exercise program. These factors
include social support, self-efficacy, motivation, having physical activity choices, goal
setting and behavioral contracts, positive reinforcement, intervention duration, and feedback
(Cress et al., 2005; Plotnikoff et al., 2015). More broadly, studies have found that while
extrinsic motivation may be important for initiating exercise, intrinsic motivation is an
important component for sustaining it (Buckworth, Lee, Regan, Schneider, & DiClemente,
2007). Interventions that are designed to enhance intrinsic and/or extrinsic motivation to
start and maintain an exercise program demonstrate a range of positive effect sizes (Martins
& McNeil, 2009; O’Halloran et al., 2014; Webb & Sheeran, 2006). With these factors in
mind, we have developed an exercise intervention that combines M1 with prize-based CM to
help individuals with SUD start and maintain an exercise program. The M|l component seeks
to build intrinsic motivation that addresses ambivalence surrounding exercise initiation and
factors associated with long-term adherence, while the CM component of the exercise
intervention addresses difficulties associated with initiating an exercise program.

Ml is defined as a patient-centered, directive method for enhancing intrinsic motivation to
change by exploring and resolving ambivalence (Miller & Rollnick, 2013). A plethora of
studies show the positive impact of M1 on a myriad of outcomes related to SUD treatment at
different points in treatment from initially seeking treatment to the maintenance of positive
outcomes in outpatients who completed residential treatment programs (e.g., Brown &
Miller, 1993; Connors, Walitzer, & Dermen, 2002; Stotts, Schmitz, Rhoades & Grabowski,
2001; Swanson, Pantalon & Cohen, 1999). Meta-analyses of MI find moderate effect sizes
related to other areas of health such as diet and exercise, smoking cessation and medication
adherence, suggesting that Ml is a suitable intervention to use across a range of health
conditions with no documented adverse effects, and is appropriate for a variety of
practitioners in different healthcare settings (Burke, Arkowitz, & Menchola, 2003; Cushing,
Jensen, Miller, & Leffingwell, 2014; VanBuskirk, & Wetherell, 2014). More specifically, it
is efficacious as a stand-alone intervention or as a module of a larger intervention for
exercise across a variety of populations, including healthy adults, with small to moderate
effect sizes in comparison to no-treatment or placebo control groups (Lundahl et al., 2013;
O’Halloran et al., 2014). Tailoring Ml to include personalized feedback around self-reported
exercise behaviors versus public health recommendations for exercise and consideration of
the exercise’s benefits may help SUD patients resolve ambivalence about starting a regular
exercise program, explore changes related to exercise over time, and renew commitment to
regular exercise.

Prize-based CM is a behavioral treatment in which tangible reinforcement is provided to
individuals when target behaviors are completed and objectively verified. A large body of
literature supports the use of CM for treating SUD, as patients are typically reinforced with
vouchers, exchangeable for retail goods and services, when objective evidence confirms
abstinence from drugs (e.g., urine samples; Benishek et al., 2014; Prendergast, Podus,
Finney, Greenwell, & Roll, 2006). Successful CM interventions are designed around three
central tenets: (1) the environment is arranged such that target behaviors are frequently and
easily monitored, (2) tangible reinforcers are provided whenever the target behavior is
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demonstrated, and (3) when the target behavior does not occur, rewards are systematically
withheld (Stitzer & Petry, 2006). In fact, Lussier et al. (2006) found that immediacy and
magnitude of rewards were significant moderators of CM interventions’ effect sizes with
more immediate access to large reinforcement increasing the effect size.

Contingency management has also been adopted to reinforce other behaviors, including
exercise. In a review of 11 studies offering financial incentives for exercise, 8 of the studies
showed positive effects, while 3 were ineffective (Mitchell et al., 2013). This mix of
findings, while overall is positive, highlights the importance of adherence to the principles of
CM. Small magnitude and delayed provision of reinforcement (e.g., = monthly basis)
appears to limit the efficacy of CM exercise interventions (e.g., DeVahl, King, &
Williamson, 2005; Jeffery, Wing, Thorson, & Burton, 1998; Patel et al., 2016). Conversely,
studies showing more pronounced effects for incentives on exercise are those that adhere to
the central tenets of CM (e.g., Brown et al., 2014; Irons, Pope, Pierce, Van Patten, & Jarvis,
2013; Patel et al., 2016). Thus, exercise behavior changes in response to CM interventions
when it is monitored frequently, immediate and desirable rewards are offered, and
reinforcement is withheld for non-adherence. Moreover, the generalizability of using CM to
reinforce exercise and health behavior more broadly is already demonstrated in that positive
reinforcement systems for health behavior change are already being widely implemented in
the healthcare field. For example, Blue Shield of California and IBM provide monetary
rewards for engaging in physical activity and completing health risk assessments.

Specifically as it relates to exercise, CM helps to instill extrinsic motivation in patients who
often identify many barriers to beginning an exercise program. According to behavioral
economics (Hursh, 1980), individuals are more likely to act in favor of immediate rewards
and self-interest often to the detriment of long-term health. In terms of exercise, the
perceived costs in time, energy and money are experienced immediately while the health
benefits derived from continuous exercise are most often delayed. A CM intervention
provides an immediate reward that may encourage adherence to exercise long enough for
participants to experience delayed health benefits, particularly for individuals who are not
intrinsically motivated to begin with. Interventions using CM have shown an increase in
exercise adherence especially in the short term (Mitchell et al., 2013). Short-term adherence
is important so that individuals experience the acute mental health benefits of exercise (e.qg.,
positive mood induction, reductions in craving) that reduce the risk of SUD relapse.

Unfortunately, translation and dissemination of CM interventions to SUD clinics has been
slow. While there has been some resistance in the SUD treatment field towards adopting
CM, often the objections of professionals reflected a lack of exposure to CM training (Rash
et al., 2012). Many professionals have cited perceived financial burden as an obstacle to
adopting CM interventions; however, several studies have shown that even modest financial
incentives improve treatment attendance (e.g., Weinstock et al., 2007), which in turn can
increase overall reimbursement rates for SUD treatment services through revenue generated
from consistent attendance over time (Lott & Jencius, 2009). The revenue increase may
more than offset the cost of the intervention. Additional cost savings to the healthcare
system more broadly may be achieved with an exercise intervention as it can negate the need
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for pharmacological treatment for co-occurring disorders and reduce the risk for a multitude
of medical conditions.

2.1 Integrated Exercise Intervention

Below we provide a description of the integrated MI+CM intervention that we have
developed for using exercise as an adjunctive treatment for SUD. Our description also
includes discussion of potential issues that may arise around other factors that SUD
treatment facilities may want to consider, such as safety and compliance, when developing
an exercise intervention that prescribes moderate intensity exercise. This monitored exercise
intervention has been used and refined in several completed and ongoing clinical trials in a
variety of addiction populations and demonstrates adherence to exercise consistent with
public health guidelines (Weinstock et al., 2014; Weinstock, Petry, Pescatello, & Henderson,
in press). Our initial pilot study of the MI+CM intervention we found that the 8-week Ml
+CM intervention engendered a large effect size in terms of exercise frequency (= 1.60)
and moderate effect size in terms of estimated VO, maximum (&= 0.49) in sedentary
hazardous drinking college students. Participants exercised about 2.5 times per week during
the MI+CM intervention (Weinstock et al., 2014). No significant changes in drinking
outcomes were detected, although small sample size (A=31) may have played a role. In
Weinstock et al. (in press), by the end of an 8-week MI+CM intervention about 60% of
sedentary hazardous drinking college students were exercising at or above the ACSM
guidelines with an average of 3.1 bouts per week. We also found reductions in drinking;
however, analyses suggest changes in drinking were unrelated to exercise engagement.
Lastly, in our ongoing clinical trial (NCT01828307) that engages SUD patients in exercise
as they are discharged into aftercare from a 14-day residential treatment program,
preliminary data from 31 participants randomized to the MI+CM intervention found an
average of 2.78 self-reported bouts of exercise per week with each bout lasting for
approximately 38.5 minutes. Hence, across a range of studies the MI+CM intervention has
shown significant promise in engaging individuals in exercise.

2.2 Pre-Participation Screening

Before implementing any exercise intervention patients must be screened to ensure that
exercise is not contra-indicated. Screening is especially important in order to identify
individuals who may be at risk for serious exercise-related cardiovascular problems. In 2015,
the American College of Sports Medicine (ACSM) updated its pre-participation screening
guidelines, which are used to determine if medical clearance by a physician or other
qualified health care provider is needed before exercise begins (Riebe et al., 2015). The
updated pre-participation health screening process focuses on (1) current physical activity
levels, (2) presence of diagnosed cardiovascular, metabolic, or renal disease, or signs and/or
symptoms of these diseases, and (3) the intensity of exercise that will be prescribed. For
asymptomatic individuals who do not have a diagnosed disease, a low- to moderate-intensity
exercise program can be initiated without additional screening/testing, even if they were
previously inactive; if they were regularly performing vigorous physical activity, then
vigorous exercise is also acceptable. See Riebe et al. (2015) for further information on pre-
participation screening.
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2.2 Exercise Supervision and Monitoring

In addition to pre-participation screening, another issue a SUD clinic must consider is
whether exercise should be supervised by clinic personnel or unsupervised with an exercise
monitoring plan. Both approaches have been used. Perri, and colleagues (1997) showed that
in a sample of obese individuals, individuals assigned to unsupervised, monitored home-
based exercises were more adherent than individuals assigned to supervised group exercises.
Our studies have used unsupervised monitored exercise (Weinstock et al., 2014, in press),
while Brown and colleagues (2009, 2010, 2014) used a combination of supervised exercise
(once per week) and prescriptions for unsupervised moderate-intensity aerobic exercise on
two to three additional occasions per week. Supervised exercise is exercise that takes place
within the facility (e.g., exercise classes) and is supervised by an exercise specialist; it
typically includes monitoring. Unsupervised, monitored exercise is exercise that takes place
outside the SUD treatment facility (e.g., home, local gym) and is regularly monitored with
exercise diaries or electronic devices (e.g., pedometers or heart rate monitors) by an exercise
specialist via weekly check-in appointments. Each approach has pros and cons.
Unsupervised, monitored exercise requires limited staff involvement, presents lower
financial burden as it does not require the purchase of exercise equipment, has reduced
liability if a person were to get hurt while exercising at the SUD treatment facility, and is
potentially more generalizable as exercise gets integrated into a person’s daily routine
outside the clinic. However, clinics have less control over exercise, must find ways to
objectively verify that individuals complete the prescribed exercises, and issues of
fabrication of verification can occur. With supervised exercise, clinics have more control
over exercise activities, and it is easier to ensure exercise completion. However, this method
requires fitness equipment be within the facility, and increased staffing and potential liability
for the clinic.

2.3 General Overview of MI+CM for Exercise Intervention

Our current iteration of the MI+CM intervention occurs over six months, is individually
delivered, and monitors exercise. We elected for a longer intervention period to ensure
adequate time for sedentary individuals to develop a regular exercise routine and begin to
experience the many benefits of exercise. Many long-term benefits of exercise take 12-16
weeks before they occur (American College of Sports Medicine, 2013). Shorter duration
interventions can be adapted from this general protocol. The intervention consists of three
MI sessions spaced every three months (beginning, middle, and end of the intervention) and
weekly prized-based CM sessions that contract for specific exercise behaviors. The CM
sessions could also be adapted for delivery in a group format. See Petry (2012) for details on
group-based CM procedures.

While the MI sessions focus on promoting exercise, it is important to explicitly connect and
discuss how exercise relates to a patient’s SUD recovery. This discussion can tie in some
aspects about motivation to reduce substance use in the sense that substance use can
adversely impact one’s motivation and ability to exercise. However, the focus of the
intervention is to promote exercise. Broadly, the Ml sessions have three components: (1)
providing feedback about the individual’s lifestyle and normative information about exercise
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in adults using a personalized feedback report (available upon request); (2) exploring the
individual’s current pattern of activity, highlighting both positive and negative consequences
of this behavior, developing discrepancies or renewing commitment, discussing the
possibility of change, and boosting self-efficacy; and finally, (3) discussing future goals and
reasons for pursuing a regular exercise routine. A change plan worksheet may be utilized for
the third component.

The MI sessions are approximately 50 minutes in length, although the initial M1 session is
longer as it incorporates an introduction to the CM component of the exercise intervention.
The second MI session occurs halfway through the program and seeks to renew motivation
and commitment, and the final M1 session, at the conclusion of the program, explores
progress made over the past six months and motivation to continue now that external
reinforcers (i.e., CM intervention) are no longer available.

Introduction of the CM component at the first MI session consists of explaining weekly
exercise contracts (see Figure 1 for an example contract), verification of exercise, the CM
reinforcement schedule, the fish-bowl procedure, and possible reinforcers (e.g., prizes, gift
certificates). At this time, the interventionist also provides the patient with a heart rate
monitor and reviews how to use it. The interventionist explains that the heart monitor will
serve as verification and verification is required to earn draws. Each exercise activity is
defined in terms of duration and intensity required. If verification is provided for all three
activities within one week, the patient will 3 draws plus bonus draws that start at 3 and
escalate up to 10 over time with successful completion of all three exercise activities. Note
the exercise contract shown in Figure 1 has spots for four activities because the fourth
activity is used as a back-up in case one of the first three is not feasible (e.g., running outside
when it snows or in excessive heat) or completed. In total, a patient can earn up to 279 draws
from the prize bowl if the person completes 72 exercise activities across the 24 weeks of the
intervention.

Our prize bowl for drawings contains 200 slips of paper. Half (100) state “Good job!” but
are not associated with a prize. The other half are winning slips: 80 state “small prize”, 19
state “large prize”, and 1 states “jumbo prize”. When a patient draws a winning slip, the
person chooses amongst the available gift certificates in that category: small, large, jumbo.
The maximal costs of respective types of prizes are $1, $20, and $100 with average maximal
reinforcement over the course of the intervention estimated at about $800 per patient (~
$125/month). Efforts are made to have a large selection of desirable gift certificates available
for each category and to have options consistent with a healthy lifestyle. At the end of the
first session, patients are given three draws to introduce them to the concept of the CM
draws, the possibility of winning prizes, and for constructing the first exercise contract.
Exposure to the CM prize draws at the first session is important; some patients may never
earn a draw otherwise which leads to not being exposed to the potential reinforcers (Petry et
al., 2005). Prize bowl probabilities, magnitude of prizes and their associated costs can be
varied according to budget. See Petry (2012) for guidance on how to construct CM
reinforcement procedures and estimate budgets.
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In the subsequent weeks, the interventionist meets briefly with the patient to review the prior
week’s exercise contract, including verification of exercise and a discussion of whether or
not a patient experienced excessive soreness or fatigue as a result of exercise, problem-solve
any issues with exercising, provide any reinforcement earned, and collaborate on the
creation of a new exercise contract for the upcoming week. Each session takes about 15-20
minutes, with later sessions being shorter due to the patient’s familiarity with the process
and development of a consistent exercise routine. As many individuals are sedentary at the
start of an exercise intervention, the goal of the exercise contracting is to build up gradually
over time and maintain a level of exercise consistent with the current guidelines of 150-300
minutes of moderate intensity exercise (or as modified by a physician). For sedentary
individuals, initial contracts should seek to maximize exercise frequency and gradually build
up duration of those exercise bouts over time to meet public health guidelines. Overall,
contracts are a useful tool to monitor exercise and adverse events (e.g., injury, excessive
soreness) and ensure its prescription is appropriate to the individual.

Verification of exercise and its intensity is an important component of the CM intervention.
Options for verifying exercise in monitored exercise protocols have increased dramatically
due to advances in technology, and current options for verification include heart rate
monitors, pedometers, before and after pictures/videos of exercise, fitness apps, activity
trackers (e.g., Fitbit, Jawbone), and/or gym facility attendance sheets. Our current study, for
example, uses a fitness watch that connects to a heart rate strap, and verification includes the
patient providing the watch to the interventionist for confirmation that the contract specifics
for the exercise bout were met (e.g., average heart rate between 120-150 bmp, 25 minute
duration). Not only is verification in supervised exercise programs much easier with
verification provided by the exercise specialists supervising the exercise sessions, but with
monitored exercise, there is always a risk of faulty or fabricated data. Those activities that
cannot be verified (e.g., sit-ups at home) can be encouraged for overall health, but not used
for the purposes of the CM goals. When talking with patients, the interventionist should be
aware of factors that facilitate initiation and maintenance of exercise (e.g., contracting, social
support, feedback), and attempt to incorporate these factors into the physical activity goals
(e.g., exercising with a friend).

2.4 Special Issues Related to Prescribing Exercise

2.4.1 Interventionist training

Throughout this manuscript we have used the word “interventionist” to describe the
individual who works directly with patients to deliver the MI1+CM intervention. Our studies
have used a range of individuals from bachelor’s level ACSM certified exercise specialists to
a licensed clinical psychologist. Depending upon an individual’s background,
interventionists may need training in exercise prescription, Ml and CM. Training for Ml
needs to follow current best practices of a training workshop, preferably led by a member of
the Motivational Interviewing Network of Trainers, and ongoing supervision/coaching to
sustain M1 skills (Schwalbe, Oh, & Zweben, 2014). An additional day of training devoted to
training in CM and exercise prescription led by an individual with expertise in these areas is
helpful. We also recommend ongoing fidelity monitoring/supervision.
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2.4.2 Physical activity in sedentary patients

Patients beginning this intervention may be sedentary, meaning they are not currently
engaging in any regular physical activity. Research suggests that high intensity programs
have greater non-adherence compared to low and moderate intensity programs (Dishman &
Buckworth, 1996). Therefore, beginning with low intensity exercise activities and
progressing to a moderate intensity program over time is recommended. The ACSM (2013)
provides guidance on the rate of progression suggesting that frequency of exercise be
established first then a gradual increase of 5 to 10 minutes be introduced every 1-2 weeks
over the first 4 to 6 weeks. After the initial month exercise frequency, intensity, and time is
to be gradually increased to public health guidelines. The recommendation also includes
ongoing monitoring for adverse events associated with these increases in exercise volume
(e.g., fatigue, soreness).

An additional consideration for sedentary individuals is the importance of self-efficacy (i.e.,
confidence in one’s ability to exercise), as it is one of the strongest predictors of adherence
to a physical activity program (McAuley & Blissmer, 2000). Sedentary individuals often
have low self-efficacy in regards to exercise due to a lack of knowledge and experience, lack
of confidence, tenuous motivation, and unrealistic expectations. As an interventionist for a
sedentary patient, it is important to foster and provide opportunities for the patient to
develop self-efficacy. Conversely, some patients are extremely motivated and gung-ho about
engaging in an exercise program and desire to immediately contract for exercise according
to the public health guidelines. In this case, the interventionist is responsible for ensuring the
patient is setting realistic goals that are not overwhelming or will lead acute injuries that can
occur when one dramatically increases his or her level of physically activity in a short period
time. Therefore, initially the idea with sedentary patients is to get them minimally physically
active while enjoying themselves. The interventionist must also manage the patient’s
expectations for physical activity and its subsequent consequences.

2.4.3 Preferences for exercise

Regarding the aim to get patients physically active, while enjoying themselves, the
interventionist should, as much as possible, allow the patient to choose which exercises they
would like to do. According to Self-Determination Theory (SDT), autonomy, including
choice and opportunity for self-direction, is one of the three basic human needs that leads to
intrinsic motivation (Deci & Ryan, 1985; Ryan & Deci, 2000). This theory applies to
exercise (Barbeau, Sweet, & Fortier, 2009; Edmunds, Ntoumanis, & Duda, 2007; Silva et al.,
2011; Wulf, Freitas, & Tandy, 2014). Intrinsic motivation has been shown to increase
exercise participation and adherence (Barbeau et al., 2009; Edmunds et al., 2007; Silva et al.,
2011; Teixeira, Carraga, Markland, Silva, & Ryan, 2012). Therefore, giving patients choice
in their activity may help them to feel more in control and thus be more adherent. It is
important, however, to ensure that the activities that patients pick are aerobic in nature and
of an appropriate difficulty and intensity.

2.4.4 Non-adherence with physical activity contracts

When the patient does not complete contracted activities, draws for the non-completed
activities are withheld, as are the bonus drawings. In addition, the bonus draws will be reset
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back to three on the next week’s contract (e.g., slight punisher). Two weeks after completed
three activities per week, the bonus draws will be reinstated to the previous highest level.
When resetting a patient, it is important to be firm, but sympathetic. The interventionist and
patient should discuss reasons for non-adherence and problem solve around the issues. It
may be helpful to reevaluate goals to ensure that they are challenging, yet attainable.

2.45 lliness and physical activity contracts

During the course of the intervention patients may become ill. For some illnesses or injuries,
exercise is contraindicated (e.g., musculoskeletal injury unexamined by a physician,
presence of a fever, or symptoms below the neck, such as a chest cold). In these cases,
reinforcement is withheld for activities not completed, but the patient is not reset because the
illness/injury is out of the patient’s control. If the illness/injury persists for longer than a
week, the patient should be encouraged to seek medical attention. Furthermore, if illness/
injury lasts more than a week, the patient should provide verification (e.g., doctor’s note). If
a patient still wants to receive drawings, the interventionist can provide alternative activities
(e.g., reading short articles about the benefits of exercise; icing an injury). We use readings
from the New York Times fitness blog as they are written for a broad audience. After
recovering, the patient may need to restart at a lower activity level than that which he/she
had previously achieved, so the interventionist may need to help manage the patient’s
expectations.

2.4.6 Fabrication and verification of physical activities

Unfortunately, sometimes patients try to provide false verification of exercise. For this
reason supervised exercise may be a better alternative. It can be helpful at the outset to let
the patient know that the interventionist is aware that cheating attempts may happen and is
actively working to ensure that it does not occur. It can be helpful to provide all patients with
pedometers or heart rate monitors to help ensure compliance with the intervention in a
verifiable way. Additionally, interventionists should take time to ensure that patients know
how to use the verification tools and provide them with information to take home regarding
their use. If verification has obviously been fabricated, the interventionist should withhold
drawings to prevent additional fabrication attempts in the future and discuss the issue with
the patient. The interventionist should require objective verification. In other words,
patients’ friend, family, etc. should not be allowed to verify activities. Another example of
fabrication is having a friend wear the pedometer or fitness tracker and trying to use that
data for verification. Overall, vigilance is required but unless a supervised exercise protocol
is employed, fabrication can happen.

3.1 Conclusion

In conclusion, exercise appears to be a viable adjunctive treatment for SUD with many
benefits for patients and clinics. Our MI+CM intervention addresses challenges associated
with initiation and maintenance of exercise behaviors. Given the potential health and
psychological benefits for individuals struggling with recovery from SUDs and the potential
for increased clinic revenue, the integrated intervention presents a unique opportunity for
improved treatment outcomes.
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Highlights
. Exercise has great potential as an adjunctive treatment for substance use
disorders
. Exercise interventions suffer from attrition and poor adherence that limit
benefits
. An exercise intervention addressing intrinsic and extrinsic motivation is
described
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of 12-14.
THIS WEEK I AGREE TO:
ACTIVITY

1. Treadmill workout, 30
minutes (2.5 miles to 3.0
miles)

2. Treadmill workout, 30
minutes (2.5 miles to 3.0
miles)

3. Treadmill workout, 30
minutes (2.5 miles to 3.0
miles)

4. [Alternate)

Yoga

Patient’s Initials

TIME POTENTIAL
SCHEDULED PROBLEMS
Monday @ Don’t feel like

5:30pm going to gym

Tuesday @ Too tired.
5:30pm

Thursday @ Don’t feel like
5:30pm going to gym
Friday @ Have to stay late
5:00pm at work

VERIFICATION

Heart Rate Monitor

Heart Rate Monitor

Heart Rate Monitor

Instructor verifies
attendance

10 drawings.

WEEKLY PHYSICAL ACTIVITY CONTRACT - MODERATE INTENSITY EXAMPLE

Moderate intensity in terms of level of physical exertion corresponds to a rating of perceived exertion (RPE) on a 6-20 Borg Scale

DONE AFTERWARDS

Sore: Y or N
Fatigued: Y or N
RPE Rating:

Sore: Y or N
Fatigued: Y or N
RPE Rating:

Sore: Y or N
Fatigued: Y or N
RPE Rating:

Sore: YorN
Fatigued: Y or N
RPE Rating:

I understand that 1 will be eligible for one drawing for each of the three physical activities that | complete and provide proof of
completing between now and [date of next weekly CM appointment]. 1 also understand that [ will receive 7 bonus drawings
if I complete all three of my activities. This will result in a total of

[Today s date)

Date

Figure 1.

Example Exericse Contract
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