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Abstract

The United States lags far behind other industrialized countries on major markers of
population health. Population health experts identify unhealthy behavior patterns (e.g.,
cigarette smoking, other substance use disorders, physical inactivity and poor food
choices, nonadherence with recommended medical regimens) as the largest contributor
to the status quo. Because these risk behaviors are overrepresented in socioeconomi-
cally disadvantaged and other vulnerable populations, they also increase health dispar-
ities. Hence, identifying evidence-based strategies to promote and sustain health-related
behavior change is critical to improving U.S. population health. In this report, we
review research demonstrating the efficacy of voucher-based contingency management
delivered alone or in combination with other interventions for treating substance use
disorders and other health-related behavior problems. The efficacy supporting these
interventions is robust and discernible at the level of controlled randomized clinical
trials and meta-analyses. Unfortunately, these evidence-based interventions are being
underutilized in routine clinical care for substance use disorders, although they are used
broadly in private-sector wellness programs and international programs to reduce
chronic poverty. This report reviews the evidence supporting the efficacy of voucher-
based contingency management using projects developed at the University of Vermont
as exemplars and discusses dissemination of the model to public and private sector
efforts to improve individual and population health.
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Introduction

The focus of this report is on reducing drug use and promoting other health-related
behavior changes, but it is helpful to understand this effort in a larger context. U.S.
population health is poor relative to other industrialized nations (Higgins, 2014;
Schroeder, 2016) despite spending orders of magnitude more on health care than any
other country (Woolf & Aron, 2013). The United States ranks near the bottom among
industrialized nations on key measures of population health including infant mortality,
longevity from birth, and years of life lost before age 50 (Higgins, 2014; Kaplan, 2014;
Schroeder, 2007, 2016). Among the multiple contributors to population health, the
domain of personal behavior offers the greatest potential for improvements (Schroeder,
2007, 2016). Substance use is the largest but by no means the only contributor to this
relation between personal behavior patterns (lifestyle) and poor health outcomes
(Avendano & Kawachi, 2014; Centers for Disease control and Prevention, 2019;
Higgins, 2014; Schroeder, 2016; Woolf & Aron, 2013). The current opioid addiction
epidemic is a striking and highly lethal example (Compton, Boyle, & Wargo, 2015;
Sigmon et al., 2016; Volkow & Collins, 2017). Unhealthy personal behavior patterns,
especially cigarette smoking and other substance abuse, and physical inactivity and
unhealthy food choices (obesity), being responsible for approximately 40% of annual
U.S. premature deaths (Avendano & Kawachi, 2014; Danaei et al., 2009; Higgins,
2014; Schroeder, 2016; U.S. Department of Health & Human Services, 2014; Woolf &
Aron, 2013). The development of more effective strategies to promote behavior change
is critical to resolving this problem.

Considerable scientific effort has been devoted to understanding the motivational
processes underpinning substance use and addiction and that work leaves no question
the reinforcement process plays a fundamental role (Bouton & Trask, 2016; Catania,
2013). It is clear is that cocaine, nicotine, opioids, and other abused drugs all stimulate
dopamine-based mesolimbic brain reward centers, which directly increases the likeli-
hood that these same activities will be repeated in the future (Kelley & Berridge, 2002).
These reward pathways evolved to assure that humans and other organisms would learn
to (a) consume basic nutrients necessary to sustain themselves, (b) engage in repro-
ductive behavior to sustain the species, and (c) engage in other similarly adaptive
behavior patterns. When considered in the context of reinforcement’s connection to
individual and species survival, the powerful control that abused drugs can exert is less
perplexing. It is also important to underscore that the control that these reinforcers exert
is enhanced considerably when they are contacted under conditions with few compet-
ing sources of healthier reinforcement due to poverty or mental illness or other
disabilities that limit one’s opportunity or ability to engage effectively in complex
environments (e.g., Higgins, Bickel, & Hughes, 1994; Higgins, 1997; Higgins, Heil, &
Lussier, 2004).

The overarching aim of the research reviewed below is to demonstrate how that
same reinforcement process can be leveraged to reduce drug use and promote other
health-related behavior change. We review research illustrating how systematically
offering vouchers exchangeable for retail items, or similar monetary reinforcers, con-
tingent on objectively verified behavior change has been successfully used for treating
cocaine dependence (Higgins, Heil, & Lussier, 2004), reducing cigarette smoking
during pregnancy (Higgins et al., 2012), and reducing other types of health-related
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behavior problems including unplanned pregnancies (Heil et al., 2016) and poor
adherence with medical regimens (Gaalema et al., 2016). We review evidence from
meta-analyses and randomized clinical trials (RCTs), with research conducted by
investigators at the University of Vermont to illustrate the latter. We focus on research
conducted at the University of Vermont where this practice of offering vouchers
contingent on objective evidence of health-related behavior change was developed
and as detailed below applied effectively to a variety of different clinical conditions.

Intervention for Cocaine-Dependent Outpatients

The U.S. cocaine epidemic in the 1980s and 1990s (Higgins & Katz, 1998) was
comparable to the current opioid epidemic in terms of having an unanticipated adverse
national impact on individual and population health, although it was not associated
with the high levels of lethal overdose common with opioids corresponding to their
effect of suppressing respiration rate. Nationally representative surveys administered
during this time indicated that cocaine use peaked around 1985 with approximately 5.8
million users, but persisted at epidemic levels well into the 1990s, with current levels at
1.9 million and 4.3 million of misusers of other psychomotor stimulants are included
(Substance Abuse & Mental Health Services Administration, 2017). Concerns are
being raised in the scientific literature (Shiels, Freedman, Thomas, & Berrington de
Gonzalez, 2018) and mainstream media (Frakt, 2018) about the possibility of another
U.S. cocaine epidemic.

Turning back to the earlier epidemic, clinical and scientific communities were
unprepared to deal with the adverse consequences of such rampant cocaine use and
with the resulting cocaine-related death and disability. Indeed, the program of research
described below was conducted in a context in which behavioral and pharmacological
treatments targeting cocaine addiction were failing miserably. Moreover, the neuro-
pharmacology of cocaine (i.e., mechanisms of action including brain dopamine sys-
tems) suggested substantial obstacles to developing an efficacious medication that
reduced cocaine use while leaving the dopamine systems sufficiently intact to support
basic everyday functioning. Those obstacles to treating cocaine use disorders pharma-
cologically remain today. There is currently no efficacious pharmacotherapy for co-
caine use disorders. It was in this context that the use of voucher-based CM, or financial
incentives in general, gained a toehold in the domain of health promotion when it was
used as part of a multicomponent intervention for outpatient treatment of cocaine
dependence, known as the Community Reinforcement Approach (CRA) plus Vouchers
intervention (Higgins et al., 1993). This intervention offered 24 weeks of structured
individual counseling based on an adaptation of the CRA intervention for alcohol use
disorders (Hunt & Azrin, 1973) in combination with a 12-week CM intervention that
provided vouchers exchangeable for retail items contingent on objective evidence of
recent abstinence from cocaine use.

CRA + Vouchers Treatment

The overarching aim of the CRA component is to assist patients in engaging with
resources in their community that will reinforce healthy, drug-free lifestyle choices that
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over time can come to compete with the allure of obtaining reinforcement through drug
use. CRA integrates several treatment components, including building motivation to
abstain from drug use, reengaging with earlier sources or identifying new sources of
nondrug reinforcement (e.g., healthy forms of recreation and entertainment), and
developing new coping skills (e.g., drug refusal, managing negative affect, sleep
hygiene), all of which are designed to teach an individual how to recruit nondrug
sources of reinforcement for healthy living and decrease relapse risk in his or her
surrounding community.

In brief, cocaine-dependent individuals received a 24-week treatment intervention
and a subsequent 24 weeks of aftercare. The initial 12 weeks consisted of twice weekly
counseling with thrice weekly urine toxicology testing to detect any cocaine use during
the initial 12 weeks. This schedule of counseling and urine toxicology testing was
subsequently thinned to once weekly counseling and twice weekly urinalysis during
weeks 13-24, and weeks 25-52 consisted of an aftercare program wherein participants
completed once-monthly check-ins with a counselor and random urinalysis. During
those initial 12 weeks, patients earned vouchers for providing objective evidence of
cocaine abstinence. The rationale for including the incentive program in the initial 12
weeks was in recognition that assisting patients with establishing naturalistic sources of
reinforcement for a healthy lifestyle (e.g., establishing healthy social relationships,
securing a meaningful job, learning how to recreate without drugs involved) takes
time, and during that period a lack of reinforcement relative to what patients were used
to in the cocaine-abusing lifestyle could precipitate treatment dropout and relapse.
Thus, these contrived sources of relatively immediate reinforcement in the form of
vouchers exchangeable for retail items were provided to bridge that temporal gap
between entering treatment and initiating cocaine abstinence and establishing natural
sources of nondrug reinforcement in one’s community that would be necessary to
sustain longer-term abstinence.

In this voucher system, participants earned points (1 point = $0.25) for providing
cocaine-negative urine specimens at their thrice-weekly visits. The first negative urine
sample was worth 10 points (the equivalent of $2.50), and points earned per sample
(i.e., magnitude of reinforcement) increased across consecutive negative samples to
reinforce sustained cocaine abstinence. In addition, points equivalent to a $10.00 bonus
were provided for every three consecutive negative tests with the goal of further
reinforcing sustained abstinence. If participants tested positive for cocaine, they earned
zero points for that sample and the value of the voucher available for the next cocaine-
negative test result was reset back to the initial 10 points ($2.50). However, to
encourage patients to continue efforts to abstain from cocaine use following a reset,
five consecutive negative urine toxicology tests following a reset restored voucher
value back to where it was prior to the reset. The goal behind the escalating schedule
with the reset contingency was to differentially reinforce periods of continuous cocaine
abstinence. Vouchers could be redeemed through study staff for retail items in the
community, but had to approved by their therapist as being aligned with the overarch-
ing CRA aim of recruiting natural sources of reinforcement for a cocaine-free lifestyle.
Maximum total vouchers a patient could earn was $997.50 across the 12-week period.
Of course, not all patients successfully abstained and thus the average earnings in
vouchers were typically about one-half of that maximum.
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Efficacy Supported by Meta-Analysis

The vouchers component of this intervention for treating substance use disorders in
general has been supported by several meta-analyses (e.g., Davis et al., 2016; Lussier,
Heil, Mongeon, Badger, & Higgins, 2006). However, a recent meta-analysis examining
psychosocial interventions for cocaine and amphetamine use disorders is most relevant
to assessing the efficacy of the CRA + Vouchers treatment (De Crescenzo et al., 2018).
That review included 50 RCTs involving 6,942 participants with cocaine or amphet-
amine use disorders and compared CRA + vouchers and 11 other structured interven-
tions against treatment as usual (TAU) or in head-to-head comparisons. TAU can vary
considerably but often involves drug-abuse counseling based on a disease model of
addiction encouraging regular and lifetime participation in self-help groups such as
alcoholics or narcotics anonymous. Across trials, 5,158 participants were treated with
one of the structured interventions and 1,784 with TAU. Five primary outcomes were
used: (1) percent of participants biochemically verified to be abstinent from drug
cocaine/amphetamine use at 12 weeks after treatment entry, (2) percent abstinent at
end of the recommended course of treatment, (3) percent abstinent at the longest
posttreatment follow-up, (4) percent of patients retained in treatment at 12 weeks,
and (5) percent retained at end of recommended course of treatment. The review
provided robust evidence supporting the efficacy of the CRA + Vouchers intervention.
Shown in Figure 1, for example, is a forest plot of odds ratios and 95% Cls for each of
the 12 structured interventions compared to TAU. Only the CRA + Vouchers treatment
differed significantly from TAU (i.e., no overlap of ClIs with 1 on the X axis) across
each of the primary outcomes, with increases in odds ranging from 2.84 (95% CI: 1.24,
6.51) to 7.60 (95% CI: 2.03, 28.38) across the five outcomes. As another example of
evidence supporting its efficacy, CRA + Vouchers had the greatest number of signif-
icant results in head-to-head comparisons with the other structured interventions.

Efficacy Trials Conducted at the University of Vermont

The efficacy of the CRA plus Vouchers intervention in treating cocaine dependence
was demonstrated empirically in seven consecutive randomized controlled clinical
trials conducted at the University of Vermont (Higgins et al., 1991; Higgins et al.,
1993; Higgins, Budney et al., 1994; Higgins et al., 1995; Higgins, Badger, & Budney,
2000; Higgins et al., 2003; Higgins et al., 2007). We briefly review those trials below.

CRA plus vouchers was first compared to TAU in two trials to assess whether the
intervention was more effective than treatment that was already available in the
community (Higgins et al., 1991; Higgins et al., 1993). Next, four trials were completed
experimentally isolating the initial and longer-term effects of the voucher-based CM
component (Higgins, Budney et al., 1994; Higgins et al., 1995; Higgins et al., 2000;
Higgins et al., 2007). A seventh trial experimentally isolated the contributions of the
CRA therapy component of the treatment on cocaine abstinence and other outcomes
(Higgins et al., 2003).

Results were highly consistent across the two trials comparing this intervention to
TAU (Higgins et al., 1991; Higgins et al., 1993). We report only those from the second
trial. Participants were 38 cocaine-dependent adults who were randomly assigned to
one of the two treatment conditions (19 participants per condition). Separate therapist
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Fig. 1 Abstinence and dropout at different time points for each psychosocial intervention versus treatment as
usual. Estimates are reported as ORs, where an OR above 1 favors the psychosocial intervention indicated on
the left side over treatment as usual. For each intervention, efficacy outcomes are reported in the blue-shaded
area, whereas acceptability outcomes are reported in the pink-shaded area. OR = odds ratio. (Reprinted from
De Crescenzo et al., 2018)

teams trained in the respective treatment approaches delivered the interventions. Those
assigned to the CRA plus Vouchers condition received the 24-week intervention
outlined above. Those assigned to the TAU control condition received counseling
based on the disease model of addiction and recovery often referred to as the “12-step
model.” Outcomes were strikingly different across the two conditions (Figure 2). The
two conditions were initially comparable in terms of cocaine use, but those assigned to
TAU quickly resumed cocaine use or dropped out of treatment consistent with the
literature on outpatient treatment of cocaine dependence at that time. In contrast to that
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pattern, those assigned to the CRA plus Vouchers condition largely remained in
treatment and sustained relatively high levels of cocaine abstinence throughout, which
was an unprecedented observation in this clinical population. These promising results
provided strong support for the efficacy of the multicomponent behavioral treatment for
retaining patients in outpatient care and promoting cocaine abstinence.

In the initial trial isolating the effects of the incentives component of this treatment
(Higgins, Budney et al., 1994), 40 cocaine-dependent adults were randomly assigned to
24-weeks of either the CRA plus Vouchers intervention outlined above or to a CRA-
therapy-only condition. Again, results were clear: 75% of participants assigned to the
CRA plus Vouchers group completed 24 weeks of treatment versus 40% of those
assigned to the CRA-only condition, and average durations of continuous cocaine
abstinence during weeks 1 through 24 of treatment were approximately doubled in
the CRA plus Vouchers condition compared to the CRA-only condition (Figure 3).
These approximately two-fold differences were also observed when duration of absti-
nence during weeks 1-12 and weeks 13-24 were examined separately.

Next, Higgins et al. (2000) examined longer-term outcomes (18 months following
treatment entry). Seventy cocaine-dependent outpatients were randomly assigned to
one of two study conditions. In both conditions, participants received 24 weeks of
treatment with CRA plus Vouchers. However, vouchers were provided contingent on
cocaine-negative urine toxicology results in one condition, as they were in the earlier
trials, whereas in the other condition they were provided independent of urine toxicol-
ogy results (i.e., noncontingent incentives control condition). The noncontingent in-
centives control condition equates access to material resources across study conditions
and experimentally isolates the effect of the contingency of requiring cocaine absti-
nence to obtain the incentives on treatment outcomes. There were no differences in
treatment retention as participants in both conditions had to come to the clinic to receive
vouchers. However, the proportion of participants abstinent from cocaine use was

100
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Fig. 2 Percentage of participants cocaine abstinent during consecutive treatment weeks. Behavioral treatment

indicates CRA + vouchers condition and Standard treatment indicates TAU control condition. (From Higgins
et al., 1993)
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condition. (From Higgins et al., 1994)

greater in the condition with contingencies on abstinence compared to the noncontin-
gent condition during treatment and throughout one year of posttreatment follow-up
assessments (Figure 4). These results provided strong evidence that the effects of the
voucher-based incentives were a result of the reinforcement contingency (i.e., partici-
pants had to abstain to obtain them), and that those effects remained discernible through
15 months after the incentive program was discontinued.
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Fig. 4 Percentage of participants who were cocaine abstinent at posttreatment assessments. “Contingent”
refers to CRA + Vouchers received contingent on abstinence. “Noncontingent” refers to CRA + Vouchers
provided independent of abstinence. All points along the X-axis were following discontinuation of treatment
and represent months after treatment started. (From Higgins et al., 2000)
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A secondary analysis of predictors of who achieves longer-term abstinence indicated
that those who were able to achieve a sustained period of abstinence during the initial
treatment period had the best odds of sustaining longer-term abstinence (Higgins,
Badger, & Budney, 2000). To test that observation experimentally, a randomized
controlled clinical trial was conducted in which 100 cocaine-dependent outpatients
were randomly assigned to one of two CRA plus Contingent Voucher treatment
conditions (Higgins et al., 2007). In one condition, vouchers were set at twice the
usual monetary value (maximum of $1,995 during the 12-week intervention) whereas
in the other treatment condition they were set at half the usual value (maximum of $499
during the 12-week intervention). All else in the treatment conditions remained con-
sistent with the usual CRA plus Vouchers treatment. Increasing the value of the
vouchers increased the duration of continuous cocaine abstinence achieved during
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Fig. 6 Percent of women abstinent at antepartum and postpartum assessments during University of Vermont
smoking-cessation trials. Contingent bars represent women assigned to vouchers contingent on verification of
abstinence and Noncontingent bars represent women assigned to vouchers not contingent on verification of
abstinence. (Data from Higgins et al. 2012)
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the 24-week treatment period twofold, and as hypothesized, point-prevalence cocaine
abstinence was consistently greater among those treated in the high-magnitude voucher
condition compared to the low-magnitude condition in assessments conducted every 3
months throughout an 18-month follow-up period.

The seventh randomized clinical trial in this series experimentally isolated the effects
of the CRA intervention to outcomes (Higgins et al., 2003). One hundred cocaine-
dependent adults were randomly assigned to one of two treatment conditions: CRA
plus Vouchers or Vouchers Only. All patients earned vouchers exchangeable for retail
items contingent on cocaine-free urinalysis results. Incentives were combined with the
24-week course of CRA therapy in the CRA plus Vouchers condition as described
above but represented the primary treatment in the Vouchers Only condition. Patients
assigned to the CRA plus Vouchers condition were retained better in treatment and used
cocaine at a lower frequency during the treatment period, but did not differ from those
assigned to Vouchers Only on measures of continuous cocaine abstinence or cocaine
abstinence at posttreatment follow-up. It is important to note that those assigned to the
full CRA plus Vouchers condition reported a lower frequency of drinking to intoxica-
tion during treatment and posttreatment follow-up compared with patients treated with
Vouchers Only condition. They also reported a higher frequency of days of paid
employment during treatment and the initial 6 months of follow-up, decreased depres-
sive symptoms during the treatment period, and fewer hospitalizations and legal
problems during posttreatment follow-up. These results demonstrated that the CRA
component produced a broad array of important therapeutic gains during treatment and
posttreatment follow-up that should not be underestimated in terms of the overarching
goal of improving health in this clinical population, the vast majority of whom have
multiple comorbid problems. The results also indicated that the effects on posttreatment
cocaine use observed in the earlier trials were likely attributable to the voucher
component of the intervention, which was shared across the two treatment conditions
in this trial and did not differ between them.

Although the series of trials detailed above were underway, a trial demonstrating the
efficacy of the CRA plus Vouchers in combination with buprenorphine for treating
opioid dependence was conducted as well (Bickel, Amass, Higgins, Badger, & Esch,
1997). Thirty-nine opioid-dependent individuals were randomly assigned receive CRA
plus Vouchers or TAU while undergoing a 26-week buprenorphine detoxification. The
results were clear: the CRA plus Vouchers intervention retained 53% of patients in
treatment through the recommended duration compared to only 20% of those treated
with TAU, and 47% of those treated with CRA plus Vouchers achieved 8 or more
weeks of continuous abstinence from opioid use compared to only 15% of those treated
with TAU.

Alongside the clinical trials described above, numerous complementary clinical
laboratory experimental studies were also conducted by investigators at the University
of Vermont, often substituting cigarette smoking for cocaine use as the target substance
(e.g., Alessi, Badger, & Higgins, 2004; Higgins, Bickel, & Hughes, 1994; Roll,
Higgins, & Badger, 1996; Roll & Higgins, 2000). Those laboratory studies were used
to experimentally examine questions in a more time-efficient manner than is feasible in
clinical trials. For example, they demonstrated that including the reset contingency in
the voucher delivery schedule increased the duration of continuous abstinence achieved
compared to when the same value vouchers were available but without that
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contingency (Roll et al., 1996; Roll & Higgins, 2000). The studies also provided
experience with using financial incentives to promote abstinence from cigarette
smoking, which was the start of what eventually became the intervention used in the
research on smoking cessation among pregnant women described below.

Conclusions

This series of RCTs provide robust empirical evidence that this CRA plus Vouchers
treatment produces meaningful and sustained behavior change among cocaine-
dependent outpatients. The studies experimentally isolated the contribution of the
voucher-based CM intervention to increasing cocaine abstinence and the CRA therapy
in decreasing drinking to intoxication, depressive symptoms, legal problems, and
hospitalizations, and increasing employment (i.e., increasing social stability and
health). The trial demonstrating that the efficacy of the CRA plus Vouchers intervention
extends to opioid use disorders is highly relevant to efforts to curtail the current U.S.
opioid epidemic.

The vouchers-based CM intervention garnered a great deal of interest among
researchers in the area of addictions. For example, Silverman and colleagues went on
to demonstrate the efficacy of the voucher program for treating cocaine addiction
among individuals enrolled in methadone maintenance treatment for opioid depen-
dence and developing a highly efficacious treatment model based on an adaptation of
this vouchers model that is known as the Therapeutic Workplace (e.g., Silverman et al.,
2001; Silverman et al., 2002; Silverman et al., 2007). A report focused on that
important work is included in this Special Issue (Silverman, this issue) as are others
(Dallery, this issue; Volpp, this issue). Indeed, a literature of controlled studies exam-
ining the efficacy and effectiveness of vouchers and related financial incentives inter-
ventions across a wide range of different types of substance use disorders, populations,
and settings grew rapidly. That literature has been reviewed in a three-report series that
encompassed all controlled studies on treating substance use disorders using vouchers
and related monetary incentives from 1991 when the first report on CRA plus Vouchers
was reported through 2014 (Lussier et al., 2006; Higgins, Sigmon, & Heil, 2011; Davis
et al., 2016). Across the 24 years encompassed by those three reviews, 176 controlled
studies were reported with 151 (86%) reporting statistically significant treatment
effects. One of those extensions was pursued at the University of Vermont focusing
on smoking cessation among pregnant women. That work is reviewed briefly below.

Intervention for Pregnant Cigarette Smokers

Cigarette smoking during pregnancy is a longstanding public health problem in the
United States and other developed countries for which investigators have been trying to
develop effective treatments since the mid-1980s (Higgins, Washio et al., 2012a;
Higgins & Solomon, 2016). Smoking during pregnancy is the leading preventable
cause of poor pregnancy outcomes, increasing risk for pregnancy complications,
preterm birth, stillbirth, infant death, impaired lung development, childhood illness
and developmental/behavioral problems, and later-in-life increased risk for
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cardiovascular disease, obesity, and metabolic syndrome (Barker, 2004; Dietz et al.,
2010; Leslie, 2013). About 22% of women of childbearing age are regular cigarette
smokers, including about 13% of pregnant women (Alshaarawy & Anthony, 2015;
Kurti et al., 2017; Lopez et al., 2017). Smoking during pregnancy is highly associated
with socioeconomic disadvantage (Higgins et al., 2009; Kandel, Griesler, & Schaffran,
2009). Although approximately 20% of pregnant smokers quit smoking soon after
learning of pregnancy, the vast majority will smoke through pregnancy in the absence
of a formal intervention (Heil et al., 2014; Solomon & Quinn, 2004).

A direct extension of the research described above on psychomotor stimulants was
an intervention using voucher-based CM to decrease smoking during pregnancy
(Higgins et al., 2012a; Higgins & Solomon, 2016). As with the discussion of treatments
for psychomotor stimulants above, we begin by reviewing meta-analyses examining
the use of financial incentives to increase smoking cessation among pregnant women.

Efficacy Supported by Meta-Analysis

In a series of meta-analyses examining psychosocial and pharmacological treatments
for smoking cessation during pregnancy that involved more than 77 controlled clinical
trials and 77,000 women, financial incentives (i.e., voucher-based CM) were identified
as producing the largest treatment effect size, yielding an average increase in
antepartum cessation rates of 24% above control levels whereas all other treatments
produced an average increase of 6% (Chamberlain et al., 2013; Lumley et al., 2009).
Shown in Figure 5 is a plot of individual trial and overall effect sizes and 95% Cls for
achieving late-pregnancy abstinence in eight randomized clinical trials involving 1297
women treated with financial incentives contingent on biochemically verified absti-
nence or a control condition (Cahill, Hartmann-Boyce, & Perera, 2015). Financial
incentives increased the odds of antepartum abstinence by an average of 3.79 fold
above control levels (95% Cls: 2.74-5.25). Odds for abstaining at the longest follow-up
assessment were also increased by 3.60 (95% Cls: 2.39, 5.43; not shown).

Efficacy Trials Conducted at the University of Vermont

We use results from three controlled clinical trials conducted at the University of
Vermont to briefly illustrate the basic incentives treatment approach used to incentivize
smoking cessation with pregnant women (for more detailed reviews, see Higgins,
Washio et al., 2012a; Higgins & Solomon, 2016). Trial participants were recruited
from obstetric practices and WIC programs in the greater Burlington, Vermont, com-
munity. The majority were Caucasian, < 25 years old, unemployed, without health
insurance, and have < 12 years of education. After enrolling in the study, women were
assigned to an abstinence-contingent vouchers condition or a noncontingent incentives
control condition. In addition to vouchers, women in both conditions received usual
care from their providers plus pregnancy-specific smoking cessation educational ma-
terials provided by research staff. Women in both conditions also received serial
ultrasounds at 30- and 34-weeks gestation to examine fetal growth trajectories, and
medical records were examined to evaluate birth outcomes.

Across trials, end of pregnancy point-prevalence abstinence rates have been almost
five-fold greater in the abstinence-contingent incentives condition compared to controls
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(34.1% vs. 7.4%), and treatment effects have remained discernible through 24-weeks
postpartum (14.1% vs. 1.2%), 12 weeks after discontinuation of the incentives
(Figure 6).

Other research questions examined by University of Vermont investigators included
which baseline participant characteristics predicted quit success. Nicotine dependence
indicators including cigarettes smoked per day and time to first cigarette (Kurti, Davis,
Skelly, Redner, & Higgins, 2016), as well as educational attainment (Higgins et al.,
2016), independently predict late-pregnancy smoking status. Also investigated was
whether the relationships between early and longer-term abstinence occurred among
pregnant smokers as it does for cocaine-dependent outpatients and smokers from the
general population. Consistent with those prior results, a woman’s smoking status in the
initial two weeks of a quit attempt was a remarkably strong predictor of late-pregnancy
smoking status (Higgins et al., 2006). Among women who abstained during the first
two weeks of the cessation effort, 88% were abstinent at their late-pregnancy assess-
ment compared to only 15% among those who smoked even just a few puffs during the
first two weeks.

Conclusions

Consistent with the evidence for treatment of psychomotor stimulants, there is robust
evidence supporting the efficacy of voucher-based CM for increasing smoking cessation
among pregnant women that is evident at the level of RCTs and across three Cochrane
meta-analyses (Cahill et al., 2015; Chamberlain et al., 2013; Lumley et al., 2009), which
represent the gold standard for evaluating interventions for medical conditions. The
importance of the antepartum treatment effects is underscored by accumulating evidence
that in utero smoke exposure causes a broad range of adverse effects on the developing
fetus, some of which remain evident across the life span. Treatment effects of the
incentives are not as strong postpartum as they are antepartum, but have been reported
at the level of individual trials (Heil et al., 2008; Higgins, Heil et al., 2004) and in meta-
analysis (Cahill et al., 2015). Where there is more to be learned is regarding efficacy for
sustaining longer-term maternal cessation rates after the incentives have been
discontinued. We know of no alternative intervention in this population with comparable
support for efficacy. lerfino et al. (2015) demonstrated the effectiveness of the incentives
intervention developed at the University of Vermont when delivered by clinicians in a
clinical rather than research setting in a large urban community hospital in Chesterfield,
England, where incentives produced cessation rates of 20% above control levels, a
difference that is consistent with the Cahill et al. (2015) meta-analysis. At least one study
has been reported supporting the cost-effectiveness of this treatment approach (Boyd,
Briggs, Bauld, Sinclair, & Tappin, 2016).

Interventions to Promote Adherence with Medical Regimens
among Vulnerable Populations

The greatest amount of research on voucher-based CM has been conducted on de-
creasing drug use, but this has also been demonstrated to have generality across a wide



514 Perspectives on Behavior Science (2019) 42:501-524

range of behavioral health problems (Higgins, Silverman et al., 2012b). Below we
provide two illustrative examples.

Efficacy Trials Conducted at the University of Vermont

The current U.S. opioid dependence epidemic has produced a high rate of in utero drug
exposure among infants born to opioid-dependent women. Most of those pregnancies
are unplanned and result from no or ineffective contraceptive use. To experimentally
pilot test an intervention to increase use of prescription contraceptives, 31 opioid-
dependent women were randomly assigned to TAU or an experimental intervention
(Heil et al., 2016). TAU involved women receiving an informational booklet about
birth control methods, a list of local providers, and an offer of free condoms and a dose
of emergency contraception. The experimental intervention included TAU combined
with the World Health Organization's (WHO) contraception initiation protocol, includ-
ing free contraceptives, and vouchers contingent upon attending 13 follow-up visits
over 6 months to help manage common side effects and other issues that can lead
women to discontinue contraceptives. It is important to note that vouchers were not
contingent on using a contraceptive. Maximal potential voucher earnings for attending
all visits was $390.

Women assigned to the experimental versus usual care control conditions initiated
prescription contraceptive use (100% vs. 29%) and reported prescription contraceptive
use at the 1-month (63% vs.13%), 3-month (88% vs. 20%), and 6-month (94% vs.
13%) assessments. None of the experimental condition participants became pregnant
during the 6-month protocol versus three women (20%) in the control condition. In
addition, 38% of women in the experimental condition chose the most effective
prescription contraceptive methods (long-acting reversible contraceptives) versus 7%
of women in the control condition.

To our knowledge, this is the first experimental study demonstrating the efficacy of
an intervention for increasing prescription contraceptive use among opioid-maintained
women, an especially high-risk group for unplanned pregnancies. This model has
considerable potential for increasing contraceptive use and decreasing unplanned
pregnancies among opioid dependent women and other vulnerable populations. Pre-
liminary results from an ongoing trial examining the relative efficacy of the WHO and
CM components of this multi-element intervention suggest that both contribute to the
efficacy of the intervention.

Another behavioral health problems examined by University of Vermont investiga-
tors is underutilization of cardiac rehabilitation (CR) among socioeconomically disad-
vantaged patients. CR is a structured, progressive exercise program (often 36 sessions)
that also includes components designed to reduce coronary risk factors (e.g., introduc-
ing patients to heart healthy diets, addressing medication adherence). CR is highly
effective at reducing morbidity and mortality rates following a myocardial infarction
(MI) or coronary revascularization (Lawler, Filion, & Eisenberg, 2011) reducing
cardiac rehospitalizations over 12 months and mortality rates over 2—-3 years (Lawler
etal., 2011). A longstanding problem is that socioeconomically disadvantaged patients
are less likely to participate in or complete CR compared to more affluent patients even
though Medicaid (public insurance for the socioeconomically disadvantaged) covers
the cost of doing so. In a study of 322 CR eligible Medicaid patients in the state of
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Washington, for example, only two (< 1%) attended CR within the year following their
MI (Oberg, Fitzpatrick, Lafferty, & LoGerfo, 2009). In a study of CR adherence, 19%
of patients without socioeconomic disadvantage (insured only by Medicare) attended
CR as recommended compared to only 3-5% of those with socioeconomic disadvan-
tage (insured by Medicare and Medicaid; Suaya et al., 2007).

In an initial pilot study (Gaalema et al., 2016) and subsequent RCT (Gaalema et al.,
2019), we demonstrated that financial incentives increase CR adherence among socio-
economically disadvantaged patients. In the RCT, 130 patients with Medicaid insurance
coverage and a CR qualifying cardiac event were randomly assigned to a TAU
condition or a condition that included TAU plus financial incentives contingent upon
completion of each of the 36 CR sessions with a maximal potential earnings of $1,238.
Patients assigned to the financial incentives condition were almost twice as likely
(55.4% vs. 29.2%) to complete the recommended 36 sessions of CR. These results
provided strong experimental evidence supporting the efficacy of financial incentives
for increasing CR participation among Medicaid patients.

Conclusions

The studies on the efficacy of financial incentives in promoting use of effective
contraception and adherence to critical medical services like cardiac rehabilitation
illustrate the breadth and potential of this behavior change model for addressing
medically important but often ignored challenges to improving health and reducing
disparities in vulnerable populations. Financial incentives clearly have a potentially
substantive contribution to make to promoting health in vulnerable populations and
reducing the problem of health disparities.

Dissemination of CM

The record of successful dissemination of Voucher-based CM for treating substance use
disorders is mixed. The most notable instance of broad adoption is in the U.S. Veterans
Administration (VA) hospital system where the intervention has been implemented
nationwide (see Petry, DePhilippis, Rash, Drapkin, & McKay, 2014). In 2011, VA
leadership issued a notice that despite the robust record supporting the efficacy of CM,
only 1% of patients treated in the VA system in 2010 received that form of care. They
called for nationwide implementation of CM in all VA intensive outpatient treatment
programs or the equivalent defined as programs that provided at least 3 hours per day of
care at least thrice weekly. The directive underscored the need to use the approach with
disorders for which no efficacious pharmacotherapy is available using stimulant use
disorders as an example. The directive also recognized the need for training and
funding and provided initial funding to move forward on both. A 5-year follow-up
on that directive is positive showing that CM had been implemented at 94 sites, fidelity
measures of adherence to treatment guidelines were good, and that treatment retention
(> 50% attendance at CM sessions) and urine toxicology test results (> 90% negative
for targeted substance) among those treated with CM were at levels consistent with the
efficacy shown in controlled trials.
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A major factor that allowed for this thoughtful and apparently successful rollout of
CM is the VA system could readily surmount the obstacle of funding. Most VA hospital
sites offer Veterans Canteen Services where veterans are offered merchandise and
services at reduced prices. Hence, the CM programs in VA hospitals can offer vouchers
exchangeable for retail items at the local Canteen, which is what most do (DePhilippis,
Petry, Bonn-Miller, Rosenbach, & McKay, 2018). In brief, the VA system is almost
ideally suited for adoption and implementation of Voucher-based CM. The vast
majority of community addiction treatment services in the United States are not
similarly situated, meaning that there is no simple answer to the question of how to
fund CM and what type of exchange system can be established for providing financial
incentives in a scalable manner.

One notable example of a community program that has surmounted the chal-
lenge of a scalable and sustainable Voucher-based CM program is the Positive
Reinforcement Opportunity Project (PROP) that was initiated by the San
Francisco Public Health Department in 2004 to decrease methamphetamine-
associated sexual risk behavior and associated infectious disease (Shoptaw et al.,
2006), and is currently supported by the San Francisco AIDS Foundation, a public
nonprofit organization. PROP is a 12-week CM program where gay/bisexual men
and transgender women who want to stop using methamphetamine can earn up to
$330 in gift cards contingent on methamphetamine-negative urine toxicology
results.

Medicaid has come to play a sizeable and growing role in funding of
treatment for substance use disorders, which disproportionately affect economi-
cally disadvantaged populations (Medicaid.gov, 2019, Boozang; Bachrach, &
Detty, 2014). If Voucher-based CM is going to be broadly implemented in
U.S. community substance abuse treatment settings, Medicaid funding will be
essential. It is interesting that Section 4108 of the Affordable Care Act mandated
that $100 million dollars be spent investigating the use of Medicaid funds as
financial incentives to promote health-related behavior change for the purpose of
preventing chronic disease. At a reduced but nevertheless sizable investment
($80 million), 10 States (California, Connecticut, Hawaii, Minnesota, Montana,
Nevada, New Hampshire, New York, Texas, and Wisconsin) were awarded
grants to carry out this mandate. Included in this effort was a contract to
Research Triangle Institute (RTI) to evaluate this effort (see Hoerger et al.,
2017). The projects focused on a broad range of health conditions and preventive
services, including smoking cessation, weight loss, and diabetes prevention.
None involved treatment of illicit drug use disorders, which is unfortunate as
that is the problem for which there is the greatest amount of experimental
evidence for efficacy. Nevertheless, the evidence demonstrated that incentives
were effective at increasing use of preventive services generally including use of
tobacco cessation quit lines and other services, although results on improving
health outcomes or decreasing health-care utilization were negligible. That was
perhaps not surprising given that the projects were only funded for 5 years. In
terms of achieving objectively verified behavior change, the best outcomes were
obtained for smoking cessation. Again, that is probably not so surprising as drug
use was the area where the greatest amount of controlled experimental research
had been conducted on how to effectively incentivize behavior change.
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Wisconsin implemented two smoking-cessation programs, one for nonpregnant
adults and the other for pregnant and recently postpartum women. Financial incen-
tives significantly increased biochemically verified cessation rates among nonpreg-
nant adults by 7.8% (21.6% vs. 13.8%) (maximal earnings ~$190 for combination
of attending cessation counseling sessions and verified abstinence) and among
pregnant/recently postpartum women by 16 % (39% vs. 23%) (maximal earnings
of ~$460 for combination of attending cessation counseling sessions and verified
abstinence; Baker et al., 2018; Fraser et al., 2017), with evidence supporting cost-
effectiveness in one of the reports (Fraser et al., 2017; Mundt et al., 2019). The
smoking cessation project in New Hampshire among smokers with serious mental
illness did not produce significant treatment effects as reported by RTI, but a
subsequent report in a peer-reviewed journal indicated that biochemically verified
abstinence rates among those who received financial incentives were consistently
and significantly greater than controls at periodic assessments through one-year of
follow-up (adjusted odds = 1.77; 95% CI: 1.15-2.72; Brunette et al., 2018). A
smoking-cessation study in Connecticut also focused on smokers with serious
mental illness but did not demonstrate that financial incentives significantly in-
creased abstinence levels in the RTI report; we know of no follow-up reports on that
project in a peer-reviewed journal.

It is important to underscore the scale of these projects and the relatively treatment-
recalcitrant populations involved. The projects in Wisconsin, New Hampshire, and
Connecticut involved 2,928, 2,031, and 4,052 smokers, respectively. Those numbers
exceeded any prior controlled study on CM for smoking-cessation, especially in
exclusively economically disadvantaged populations, many of whom were selected
because they had comorbid serious mental illness or were continuing to smoke during
pregnancy. Economically disadvantaged populations in general and those with serious
mental illness or who are continuing to smoke during pregnancy in particular are well-
known to be relatively treatment recalcitrant in the smoking-cessation literature (e.g.,
Higgins, 2014; Schroeder, 2016). In our opinion, achieving statistically significant
treatment effects across three of these four smoking-cessation projects at that scale
and with lead investigators not previously associated with incentive-based interventions
is a testament to the robust efficacy of CM.

The challenge now is to try to build on these efforts. As one example, we are in
discussions with Medicaid officials in Vermont to move the vouchers-based CM
program for smoking cessation among pregnant and newly postpartum women devel-
oped at the University of Vermont into routine care. We are also planning discussions
with those same officials about moving forward with voucher-based CM programs for
treating stimulant use disorders among patients enrolled in Medication Assisted Treat-
ment for opioid use disorder, a population in which use of cocaine and methamphet-
amine is increasing.

When discussing dissemination of CM it is important not to overlook its implemen-
tation in the private sector. The Affordable Care Act also included provisions
supporting use of financial incentives to promote healthy behavior change and the
use of preventive services among employees. They also provided funds for the RAND
Corporation to evaluate use of incentives as part of employee wellness programs
offered by major employers in the United States (i.e., those with > 50 employees). At
least two reports have been published (Huang et al., 2016; Mattke et al. 2014). In brief,
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among 589 employers who responded to a RAND survey, 69% (406) indicated that
they offered an employee wellness program. Among those offering a wellness program,
75% (305) provided financial incentives as part of their program. Financial incentives
vary considerably and include discounts on gym memberships, cash payments, and
reductions in health insurance costs (Huang et al., 2016). Based on employer-provided
details, use of financial incentives doubled median participation rates in preventive
services including smoking cessation (20% to 40%).

Worth noting is that independent of this RAND assessment several large RCTs
demonstrating the efficacy of incentive-based smoking cessation interventions in
large corporate settings have been reported in high-impact medical journals
(Halpern et al., 2018; Volpp et al., 2009). How well the practices from these RCTs
are being implemented in the large number of employee wellness programs offered
by U.S. employers is unclear. However, the rate at which the private sector has
attempted to implement the scientific advances made in the use of financial incen-
tives to promote health-related behavior change into their routine affairs is impres-
sive and far exceeds efforts in the public sector. Again, the differential is almost
surely funding. Major employers fund their own wellness programs rendering moot
the major obstacle to their use in the public sector. The incentive for the employers
is that healthy employees are more productive and can be expected to have lower
healthcare expenses, keeping in mind that the Affordable Care Act mandates that
major employers in the United States provide health insurance for full-time
employees.

Lastly, an international application of the CM model that is striking in scope but
not often discussed in direct connection to dissemination of CM is what is known as
a conditional cash transfer (CCT) program, which is designed to decrease chronic
poverty in low- and middle-income countries (Lagarde, Haines, & Palmer, 2007;
Owusu-Addo, Renzaho, & Smith, 2018; Ranganathan & Lagarde, 2012). These
programs offer to transfer cash to impoverished families or individuals conditional
on them engaging in certain health-related behaviors (economist terminology for
CM). For example, mothers in impoverished families can receive cash and nutri-
tional supplements contingent on vaccinating their infants, attending well-baby
checkups, and enrolling older children in school. These programs, largely funded
by the World Bank, began in Latin America and have now been extended across
multiple continents and many millions of families. As one might expect considering
the scale of such an effort, results are complex but, in many instances, impressive
(Lagarde et al., 2007; Owsusu-Addo et al., 2018; Ranganathan & Lagarde, 2012).
As just one example, population level studies have attributed improvements in the
national mortality rates for infants and children in Brazil to CCT programs (Rasella
et al., 2013; Shei, 2013). Although the CCT model surely has multiple precipitants,
the evidence of CM for substance use disorders provided important empirical
support for the concept (Ranganathan & Lagarde, 2012). As Higgins has noted
previously (Higgins & Davis, 2016), he and other CM researchers received requests
from the World Bank in the mid- to late 1990s requesting copies of their reports on
the efficacy of incentives to reduce drug use. To our knowledge, there was no
further communication between World Bank representatives and CM researchers
beyond that initial inquiry, but studies on CCT programs began to appear in the
literature several years after that initial request.
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Summary and Conclusions

The evidence is clear from meta-analyses and rigorous RCTs that CM delivered alone
or in combination with intensive lifestyle counseling such as CRA is highly efficacious
at increasing abstinence from drug use among populations addicted to a wide range of
substances. Extrapolating from the extensive research literature on cocaine and other
psychomotor stimulants, combining CM with intensive counseling appears to provide
the greatest opportunity for sustaining behavior change once an incentive program is
discontinued. It also merits mention that there may be circumstances where longer-term
treatment with incentives, or what is referred to in the pharmacotherapy literature as
maintenance treatment, may be the recommended course of treatment as is illustrated in
the research by Silverman and colleagues on the therapeutic workplace (Silverman
etal., 2001). The early admonition from Stokes and Baer (1977) encouraging behavior-
change interventionists to develop explicit plans for sustaining treatment effects after an
intervention is discontinued as opposed to treating and hoping for sustained outcomes
certainly has relevance for CM researchers.

It is worth emphasizing that there are several conditions where the evidence from meta-
analyses and RCTs indicates that CM interventions are uniquely efficacious. After several
decades involving more than 50 controlled trials on psychosocial interventions alone and
even more on pharmacotherapies, we know of no other intervention other than voucher-
based CM that can reliably increase cocaine abstinence in RCTs (De Crescenzo et al.,
2018). Likewise, several decades of research involving more than 75 RCTs and 25,000
participants on smoking cessation among pregnant women demonstrates that voucher-
based CM increases effect sizes approximately four-fold over what is achieved with the
many other psychosocial and pharmacological interventions examined (Cahill et al., 2015;
Chamberlain et al., 2013; Higgins & Solomon, 2016; Lumley et al., 2009).

The impressive outcomes achieved with CM under conditions where so many other
psychosocial and pharmacological interventions have been ineffective has garnered
considerable attention. As reviewed above, the majority of U.S. major corporations are
now using CM in their employee wellness programs. In addition, the World Bank has
made CM a cornerstone of its international efforts to curtail chronic poverty in low- and
middle-income countries in the form of CCT programs. These programs are far from
perfect in terms of attending to some of the basics of CM best practices, but their
adoption of this general approach shows that their policy makers are attuned to
empirical evidence. That is strikingly not the case in the public sector, especially
community substance abuse treatment facilities in the United States. That is ironic in
that these are the programs that have responsibility for the very conditions where there
is the greatest amount of empirical evidence for the efficacy of CM. Indeed, if decisions
around treatment practices were based on empirical evidence alone, community sub-
stance abuse treatment facilities would be the settings where CM would have the
greatest presence. The failure of community substance abuse treatment programs to
offer evidence-based interventions is a longstanding matter that is not unique to CM.
Many still fail to offer medication assisted therapy for opioid use disorders despite
overwhelming evidence for its efficacy, or offer it only in the form of detoxification
protocols or at lower-than-recommended doses (e.g., National Center on Substance
Abuse and Child Welfare, n.d.). The challenge of funding mechanisms for CM
mentioned above may have some unique features, but it certainly is not an
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insurmountable issue, as the PROP project in San Francisco clearly demonstrates. In
our opinion, there needs to be greater efforts to understand and assist community
treatment programs in surmounting barriers to delivering evidence-based treatments,
along with greater effort to regularly evaluate the treatment outcomes achieved in these
programs. Given that substance use disorders disproportionately affect economically
disadvantaged populations who often lack the resources to advocate for better care, this
responsibility may fall to professionals in the addictions field. There is broad recogni-
tion that substance use disorders result in chronic disease and premature death (Higgins,
2015; Schroeder, 2016). Indeed, the current rate of drug overdoses in the United States
is occurring at a sufficiently high rate to alter U.S. population life expectancy (Centers
for Disease Control & Prevention, 2018; Murphy, Xu, Kochanek, & Arias, 2018).
Undertreating this problem has serious individual and population health impacts. More
needs to be done to promote use of evidence-based treatments including but certainly
not limited to CM. As noted above, efforts have been initiated advocating for broader
use of CM in Vermont as well as greater access to Medication Assisted Treatment for
opioid use disorders. We hope that other professionals trained in substance use disor-
ders will similarly advocate for evidence-based treatments in their communities.
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