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Abstract
Introduction—Serious mental illness (SMI) is associated with high rates of tobacco and other
drug dependence, poor treatment compliance, obesity and low levels of physical activity, which
have severe medical and psychosocial consequences. Interventions that effectively reduce these
health risk behaviors among people with SMI are urgently needed.

Methods—Published reports from studies evaluating incentive-based treatments for promoting
tobacco and other drug abstinence, treatment attendance, medication use and increased physical
activity are reviewed.

Results—Results of this review indicate the efficacy of incentive-based treatments for reducing
tobacco and other drug use among people with SMI. Few studies have examined whether
incentive-based treatments improve treatment attendance, medication use and physical activity
levels in people with SMI; however, initial evidence is positive and indicates that further research
in these areas is warranted.

Conclusion—Given the medical and psychosocial costs of tobacco and other drug use, treatment
non-compliance and physical inactivity, and the efficacy of incentive-based treatments for
improving these behaviors, such interventions should be further developed and integrated into
behavioral health treatment programs for people with SMI.

1. Health Status of Individuals with Serious Mental Illness
People with serious mental illness (SMI; e.g., schizophrenia, bipolar disorder, major
depression) have a 20% (25-year) reduced lifespan compared to the general population,
which is primarily due to high rates of cigarette smoking, physical inactivity, obesity,
elevated blood cholesterol, hypertension and diabetes mellitus (Allison et al., 2009; Bresee
et al., 2010; Brown et al., 2010; Goff et al., 2005; Grant et al., 2004; Hennekens et al., 2005;
Lasser et al., 2000; Saha et al., 2007). In addition, SMI is associated with high rates of
alcohol, cocaine and other substance use disorders (SUD), which can lead to reductions in
medication compliance and increases in psychiatric symptoms, joblessness, homelessness,
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HIV and HCV infection (Drake et al., 2004; Regier et al., 1990; Rounsaville et al., 1982;
Shaner et al., 1995). Given the severity of these medical and psychosocial consequences,
and the high costs associated with their treatment, interventions that reduce these health risk
behaviors among people with SMI are urgently needed (Allison et al., 2009; Banerjea et al.,
2008; O’Brien et al., 2004; Watkins et al., 2011).

A vivid illustration of the relationship between drug use and hospitalization in people with
SMI was provided by a study that tracked daily patterns of cocaine-positive toxicology
screens and psychiatric admissions in men with schizophrenia who received SUD treatment
at an urban medical center (Shaner et al., 1995). That study found a clear temporal
relationship between cocaine use, psychiatric symptom severity and inpatient
hospitalization. Furthermore, substance use and psychiatric symptom severity peaked in the
early part of each month, indicating that receipt of disability payment may have triggered
cocaine use and the subsequent exacerbation of psychiatric symptoms. This demonstration
set the the stage for examining whether contingency management (CM) interventions, which
reinforce drug abstinence or other therapeutic goals with vouchers, cash, clinic privileges or
another tangible reinforcer (Higgins, Silverman & Heil, 2008), would reduce drug use in
these patients. CM techniques have long been used to modify a variety of behaviors in
people with SMI (e.g., Ayllon & Azrin 1965; Kale et al., 1968; King et al., 1960; Ullman &
Krasner, 1965) – ironically, some of these study used cigarettes as reinforcers. However,
using CM to reduce health risk behaviors in people with SMI is a fairly recent development.
This review summarizes proof-of-concept and controlled treatment studies that have
examined the effectiveness of CM interventions for improving the health of people with
SMI and suggests directions for future research.

CM Interventions for Tobacco Dependence
People with SMI consume almost half of the cigarettes smoked in the United States and
have lower smoking cessation rates than other smokers (Grant et al., 2004; Lasser et al.,
2000; Ziedonis et al., 2008). An initial CM study for smoking in people with SMI used a
within-subjects reversal (A-B-A) design to investigate whether cash reinforcement for
reductions in exhaled breath carbon monoxide (CO) levels would reduce smoking in 11
outpatients with schizophrenia (Roll et al., 1998). During the 5-day baseline phases, CO
samples were collected once per day and reinforced regardless of CO level (i.e., non-
contingently), whereas during the 5-day intervention phase, CO samples were collected 3
times per day and CO levels of 11 parts per million (ppm) or lower were reinforced with
cash payments that started at $3.00 per sample and increased in magnitude by $0.50 as the
duration of abstinence increased. This study found that average CO values were reduced by
50% during the CM intervention compared to the initial baseline phase. These results were
later replicated by a laboratory study that examined allocation of choices between cigarette
puffs versus monetary reinforcement in smokers with schizophrenia (Tidey et al., 1999), and
a study that examined the effects of contingent incentives for CO reductions, both alone and
combined with 21 mg transdermal nicotine, in smokers with schizophrenia (Tidey et al.,
2002).

A logical next step for this area of research was to test the effectiveness of a CM-smoking
intervention for patients with SMI in a behavioral healthcare setting. Gallagher et al. (2007)
randomized 180 smokers with psychotic-spectrum or affective disorders who were receiving
case management services from a behavioral healthcare organization into one of three study
conditions: (1) a CM intervention for smoking cessation, (2) the CM intervention combined
with 21 mg transdermal nicotine, or (3) a minimal intervention, self-quit group. In the CM
conditions, participants were seen weekly in Weeks 1–4, biweekly in Weeks 6–12, and
monthly in Weeks 16–24, with a follow-up visit at week 36. During these visits, breath
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samples that met the CO criterion of 10 ppm or lower were reinforced with $20 in weeks 1–
4, $40 in weeks 6–12 and $60 in weeks 16–24. In addition, saliva samples were collected in
weeks 20 and 36 and analyzed for levels of the nicotine metabolite, cotinine, to validate the
CO results. The CO results indicated that those randomized to the CM interventions were
significantly more likely to meet the CO abstinence criterion at weeks 20 and 36 (40%
abstinent; no difference between CM conditions) than those in the control condition (< 10%
abstinent), demonstrating that reinforcing CO reductions effectively reduced recent
smoking, although few met the cotinine abstinence criteria.

The results of the Gallagher et al. (2007) study illustrate that the choice of biomarker used to
confirm smoking status is a significant consideration for CM-smoking studies. When breath
CO levels are used as the biomarker, very frequent samples (i.e., twice-daily) are necessary
to verify continuous smoking abstinence. An important development for CM-smoking
interventions has been to instead reinforce reductions in the nicotine metabolite, cotinine,
analyzed from urine or saliva samples (e.g., Higgins et al., 2004). Because cotinine levels
from smoking are eliminated much more slowly than breath CO levels (SRNT, 2002),
thrice-weekly cotinine analysis is sufficient to verify continuous smoking abstinence, which
considerably increases the feasibility of implementing CM interventions for smoking. A
recent study investigated the separate and combined effects of contingent reinforcement of
reductions in urinary cotinine levels and 300 mg/day bupropion in heavy smokers with
schizophrenia (Tidey et al., 2011). Using a placebo-controlled, between-groups design, 57
participants were randomized to receive bupropion or placebo. After one week on
medication, 52 participants were randomized to a CM or a non-contingent reinforcement
condition. In both conditions, participants received $25 for attending each session. In the
CM condition, 25% or greater reductions in cotinine compared to the previous sample were
reinforced with payments of $25 per sample, which increased by $5 for each consecutively
reduced or abstinent sample. Over the next 2 weeks, participants visited the laboratory three
times per week to provide urine samples for analysis of cotinine levels and to complete
subjective measures of cigarette craving, nicotine withdrawal symptoms and psychiatric
symptoms. As shown in Figure 1, cotinine levels decreased by 34% during the intervention
in participants randomized to the CM conditions, compared to 4% reductions for those
randomized to non-contingent reinforcement; bupropion did not reduce smoking by itself or
increase the efficacy of CM (Tidey et al., 2011). Overall, these studies (Gallagher et al.,
2007; Roll et al., 1998; Tidey et al., 1999; 2002; 2011) indicate that CM is an effective
method of reducing smoking in people with schizophrenia and indicate the need for longer
smoking CM interventions for smokers with SMI that target abstinence in addition to
smoking reductions.

Major depression is also strongly associated with elevated current and lifetime rates of
cigarette smoking (Lasser et al., 2000). Surprisingly, CM interventions for smoking have not
been tested in people with major depression, although one study examined whether trait
depression affected CM-smoking treatment response, hypothesizing that negative affect
would predict rate of relapse (Gilbert et al., 1999). After a 3-week baseline period of
biweekly CO monitoring, 56 male participants were randomized to either an immediate-quit
group or a delayed-quit group. All participants received CO monitoring every 48 hours, but
participants in the immediate-quit group could receive $300 plus their $50 deposit only if
they maintained smoking abstinence (CO < 10 ppm) throughout the 31-day period, whereas
those in the delayed-quit group only had to meet this abstinence contingency on days 32 and
33 of the study. This study found that 88% of the immediate-quit group, compared to 15%
of the delayed-quit group, remained abstinent during the 31-day study period, indicating a
strong effect of the contingency. Higher baseline scores on the Depression subscale of the
Neuroticism scale of the NEO-Personality Inventory (Costa & McCrae, 1985) were
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associated with faster relapse to smoking, suggesting that, as hypothesized, the intervention
was less effective in smokers with higher levels of negative affect (Gilbert et al., 1999).

CM INTERVENTIONS FOR OTHER SUD
Marijuana Use

Two studies have examined the efficacy of CM interventions for marijuana use in people
with schizophrenia. The first was a 25-week study with 18 participants (Sigmon et al.,
2000). After a 5-week baseline period in which participants received monetary
reinforcement for providing a sample twice per week, regardless of urinalysis results,
participants were randomized to 5-week incentive conditions in which the amount of
monetary reinforcement for negative samples was either $25, $50 or $100 per sample. After
completing all three incentive conditions, participants underwent a second non-contingent
baseline condition. This study found that marijuana use decreased during the CM period and
that the $100 incentive condition produced the most abstinence. However, this study had
high attrition, which is not surprising given its long (25-week) duration. Sigmon and Higgins
(2006) later conducted an A-B-A study in 7 marijuana-dependent individuals, most of whom
had schizophrenia. During the 4-week baseline periods, samples were non-contingently
reinforced with $10 vouchers. During the 12-week CM intervention, marijuana-negative
samples were reinforced with vouchers, the value of which started at $5 and increased by
$2.50 with each subsequent negative sample, plus a $10 bonus for each set of two
consecutive negative specimens. As shown in Figure 2, the CM intervention significantly
increased marijuana abstinence, from 9% of samples in the first baseline period to 46% in
the intervention phase, indicating that voucher-based CM interventions are an effective
method of reducing marijuana use among people with SMI (Sigmon & Higgins, 2006).

Alcohol Use
Two proof-of-concept studies have examined the efficacy of CM approaches for reducing
alcohol use among people with SMI (Peniston, 1988; Helmus et al., 2003). In an early study
(Peniston, 1988), 15 patients in an open psychiatric unit at a VA Medical Center received
positive and response-cost contingencies aimed at improving social behaviors, grooming,
treatment attendance and alcohol use. The interventions were successful for changing most
target behaviors, but were less succcessful in those with excessive alcohol use. More
recently, Helmus et al. (2003), examined the effectiveness of a 20-week CM intervention for
improving treatment attendance and reducing alcohol use in 20 patients with major
depressive disorder, bipolar I disorder, schizoaffective disorder or schizophrenia, within a
community-based dual diagnosis treatment program. Using an A-B-A design, this study
included a 4-week baseline phase in which patients attended twice-weekly group counseling
sessions as part of the standard treatment regimen, a 12-week CM intervention period in
which on-time treatment attendance and alcohol-negative breathalyzer readings were
reinforced with low value ($2.50) gift certificates to a local retail store, and a 4-week return-
to-baseline phase. Attendance rates improved significantly during the CM period, as shown
in Figure 3, which is notable given that the average cost was only $31.50 per participant
(Helmus et al., 2003). All breathalyzer results, regardless of phase, were negative during the
study, which may indicate that simply monitoring alcohol levels was sufficient to reduce
alcohol use. However, because of the very fast elimination rate of breath alcohol, confirming
continuous alcohol abstinence with this biomarker requires frequent monitoring. CM studies
have recently begun using transdermal alcohol monitors to collect and store information on
alcohol use, which will greatly increase the feasibility of these interventions (Barnett et al.,
2011).
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Cocaine, Opiates and Polysubstance Abuse
Two small proof-of-concept studies used A-B-A designs to test the effectiveness of CM
interventions for cocaine dependence in people with schizophrenia (Shaner et al., 1997; Roll
et al., 2004). Participants in the Shaner et al. (1997) study were two homeless men who had
been highly resistant to treatment. Each baseline and intervention phase lasted 2 months.
During the intervention phase, urine samples were tested 5 times per week, and samples that
were negative for the cocaine metabolite, benzoylecgonine, were reinforced with $25 cash.
Although participants attended only about half of the scheduled sessions, their
benzoylecgonine levels indicated that their cocaine use was significantly reduced during the
CM intervention. Participants in the second study were 3 male veterans with schizophrenia
and cocaine dependence (Roll et al., 2004). During each of the 2-week baseline phases,
thrice-weekly urine samples were collected and reinforced with $3.00 in vouchers,
regardless of immunoassay results. Vouchers were redeemable at the VA cafeteria or at a
store located in the VA medical center. During the 4-week CM phase, cocaine-negative
urine specimens were reinforced with vouchers that started at $3.00 and increased by $3.00
with each consecutive cocaine-negative sample. Participants could also earn a $10.00 bonus
voucher for providing 3 consecutive negative samples. The voucher value was reset to $3.00
when patients provided a cocaine-positive sample. This CM intervention reduced cocaine
use during the first 2 weeks of the intervention only; the reason why it apparently lost its
effectiveness during the second 2 weeks of the intervention is unclear (Roll et al., 2004). A
notable aspect of this study is its use of VA-redeemable vouchers as reinforcers, an
innovation that is both cost-effective for the Veterans Health Administration (VHA) and
convenient for patients. It was recently recognized that CM is an evidence-based practice for
substance use disorders that is underutilized in the VHA (Watkins et al., 2011).
Consequently, the VHA has developed an implementation plan that includes providing staff
training in CM and funds for incentives, in order to increase the dissemination and
utilization of CM within its intensive outpatient SUD treatment programs (Department of
Veterans Affairs, 2011).

In a study conducted in a behavioral health center, Reis et al. (2004) tested the effectiveness
of an innovative CM intervention for reducing alcohol and other drug use in 41 patients with
SMI (schizophrenia, schizoaffective disorder, major depression or bipolar disorder) for
whom the behavioral health center acted as the representative payee for disability payments.
After a 3-month baseline period, patients were randomized to a contingent condition, in
which alcohol and drug abstinence and attainment of other treatment goals were reinforced
with greater control over the frequency and form (i.e., vouchers versus cash) of disability
and study payments, or a non-contingent condition, in which the frequency and form of
payments were not contingent upon attaining these goals. Results from the 27-week
intervention period indicated that those randomized to the CM intervention had fewer weeks
of alcohol use and better money management skills than those in the non-contingent group.
Both groups reduced their drug use and sustained high attendance levels throughout the
study. An advantage of this CM intervention is that the incentives could conceivably be
sustained over long periods of time, although it does depend on having the behavioral health
provider create a system for managing disability payments.

Co-morbid depression is prevalent among people with cocaine dependence (Rounsaville et
al., 1982). Gonzalez et al. (2003) performed a secondary analysis to investigate whether
major depression moderated treatment response to an intervention for cocaine and opiate use
that crossed CM with desipramine (DMI; 150 mg/day). The parent study was a 12-week,
double-blind, placebo-controlled study in which 160 patients were first stabilized on
buprenorphine and then randomized to one of 4 groups: CM + DMI, CM + placebo, non-
contingent reinforcement (NR) + DMI or NR + placebo (Kosten et al., 2003). All patients
were seen weekly for group coping skills/relapse prevention therapy and individual therapy.
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Those randomized to CM received vouchers that escalated in value with consecutive drug-
free urine samples, while those in NR received vouchers non-contingently. The parent study
found that abstinence rates were highest in the CM + DMI condition (Kosten et al., 2003).
The secondary analysis by Gonzalez et al. (2003) compared the treatment response of 53
patients who met DSM-IV criteria for a lifetime diagnoses of major depressive disorder with
that of 96 patients who had no history of depression. This analysis indicated that the
depressed patients had a stronger response to CM than the non-depressed patients (6.7-
versus 4.0-fold increase in drug-free urines). However, only 31% of the depressed patients
who were randomized to CM completed the study. Overall, these findings indicate that CM
may reduce opiate and cocaine use in people with major depression if these patients can be
retained in treatment.

Posttraumatic stress disorder (PTSD) is also strongly linked to SUD (e.g., Jacobsen et al.,
2001; Najavits et al., 1998). Given its association with poorer SUD treatment outcome (e.g.,
Ouimette et al., 2003), several retrospective studies have examined whether PTSD diagnosis
or symptom severity predicts treatment outcomes from CM interventions for SUD. Ford et
al. (2007) examined relationships between PTSD symptoms and treatment outcome in 142
cocaine- or heroin-dependent patients randomized to a standard care condition or a CM
intervention that reinforced drug abstinence and treatment-related activities with escalating
cash and prize draws. PTSD symptom severity did not moderate response to standard
treatment but moderated response to CM such that those with higher baseline PTSD
symptoms were more likely to be abstinent at the 9-month follow-up assessment than those
with lower baseline PTSD symptoms. However, more severe complex PTSD (Herman,
1992) predicted less in-treatment abstinence among those randomized to CM (no difference
at follow-up; Ford et al. 2007). Mancino et al. (2010) examined whether PTSD moderated
cocaine abstinence outcomes in 140 opiate-dependent LAAM-maintained individuals who
were randomized to a CM or non-contingent reinforcement condition. Patients were
randomized to one of 4 treatments: low-dose LAAM plus voucher-based CM for drug
abstinence based on Higgins et al. (1994), low-dose LAAM without CM, high-dose LAAM
plus CM, or high-dose LAAM without CM. Among the subsample that met diagnostic
criteria for PTSD (23%), those randomized to CM had more cocaine abstinence than those
in the non-contingent groups. Together, these studies indicate that CM for SUD is effective
for people with PTSD, although complex PTSD symptoms may predict poor outcomes.

The Behavioral Treatment of Substance Abuse in SMI (BTSAS), a 6-month, small-group
treatment that was developed for people with SMI, combines motivational interviewing,
contingency management, social skills, drug refusal skills, education and relapse prevention
training (Bellack & Gearon, 1998). Bellack et al. (2006) compared the efficacy of BTSAS
versus a manualized standard group treatment for reducing drug use among 126 outpatients
with major affective disorders, schizophrenia, schizoaffective disorder or another Axis-I
disorder. At baseline, patients primarily abused cocaine (69%), followed by opiates (25%)
and cannabis (7%). The CM piece of this treatment consisted of modest cash incentives for
abstinence that started at $1.50 and increased by $0.50 per consecutive clean urine test up to
a maximum of $3.50 per sample. Urine test results were announced and discussed in the
context of the group treatment (Bellack et al., 2006). The results of this study showed that
those randomized to BTSAS were retained longer in treatment, attended more sessions (29
vs. 19), and had higher in-treatment abstinence rates (59% vs. 25%) than those randomized
to the standard treatment. The mean CM payment per subject was $60.27 (Bellack et al.,
2006). Although the effects of the CM component cannot be determined independently of
the other treatment elements, this study illustrates how CM can be effectively integrated
with other elements of group treatment for SUD in people with SMI. A secondary analysis
that examined predictors of CM response in these participants found that schizophrenia
diagnosis and severity of drug use at baseline and comorbid alcohol dependence predicted
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lower CM earnings (Strong Kinnaman et al., 2007), suggesting that these participants may
need either higher contingent incentive values to compete with the reinforcing effects of
drugs, or a period of time in which reduction of drug use is an intermediate goal prior to
abstinence.

Morbidity and mortality stemming from health risk behaviors are particularly prevalent
among homeless individuals (e.g., Galea & Vlahov, 2002). One comprehensive approach
incorporates abstinence-contingent housing and work therapy into behavioral day treatment
for homeless individuals with SUD (primarily cocaine) and SMI (Milby et al., 1996; 2000).
In the abstinence-contingent housing intervention, participants receive housing in furnished
apartments or group homes contingent upon weekly drug-free urine drug tests. In the
abstinence-contingent work therapy intervention, participants have access to construction,
food service or lawn care jobs, or computer training. On-time attendance and the attainment
of other vocational goals are reinforced with stipends that are then used to pay the modest
rent for the abstinence-contingent housing. In 131 participants, the majority of whom had
mental illness (non-psychotic), those randomized to the CM-enhanced treatment achieved
better long-term cocaine abstinence outcomes than those randomized to a usual care
condition (50% versus 40% abstinent at 12-month follow-up; Milby et al., 1996). A
subsequent, more rigorous study found abstinence and housing results that favored the CM-
enhanced intervention at the 6-month but not the 12-month follow-up (Milby et al., 2000).
McNamara et al. (2001) examined whether the presence of major depression, PTSD or other
psychiatric disorders predicted treatment response in the Milby et al. (2000) study and found
that it did not: those with SMI/SUD stayed in treatment as long and had comparable
improvements in alcohol, drug, and functional outcomes as the SUD-only clients. In fact,
considering that the dually-diagnosed clients had more severe problems at baseline, their
gains from baseline to end-of-treatment were stronger than those of the SUD-only clients in
several areas of functioning (McNamara et al., 2001).

Another study in homeless individuals with SMI/SUD used a more typical CM approach to
treating SUD, but tailored the intervention to this population by conducting it in a homeless
shelter. Tracy et al. (2007) randomized 30 individuals with SMI (unspecified) and co-
occurring cocaine or alcohol use disorders to a CM or an assessment-only condition. All
participants had access to shelter services during the study and received assessments at
baseline, weekly during the 4-week treatment period, and at a post-treatment follow-up visit.
In addition, using the “fishbowl” CM procedure developed by Petry et al. (2000), the CM
group earned drawings from a prize bowl for attending twice-weekly sessions and
submitting negative breathalyzer and cocaine-free urine specimens. The number of drawings
earned increased with successive negative samples and was reset to the initial number of
drawings when participants missed a sample or submitted a drug-positive sample. A notable
aspect of this study is its remarkably-high completion rate (100% for the CM condition, 87%
in the assessment-only condition). Cocaine and alcohol abstinence rates were high overall,
but were significantly higher in the CM condition than in the assessment-only condition
(96% versus 75% cocaine-abstinent days).

Future Directions
The studies reviewed support the efficacy of contingent incentives for reducing tobacco and
other drug use among people with SMI. As recently reviewed elsewhere (Tidey and Ries,
2008), the efficacy of these interventions for reducing health risk behaviors in people with
SMI warrants their integration into behavioral health treatment programs for these patients.
One example of how this can be accomplished is the incentive program described by Ries et
al. (2004), reviewed above, which reinforced treatment attendance and drug abstinence by
giving patients more control over the distribution of their own disability payments. Another
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example was reported by Drebing et al. (2007), who randomized 100 veterans with SMI and
SUD in a VHA vocational rehabilitation (VR) program to VR-only or a VR + CM group in
which cash incentives were used to reinforce drug abstinence and job-search activities.
Those in the VR + CM condition had higher abstinence rates and significantly longer
periods of sustained abstinence at the 16-week follow-up than those in the VR-only
condition (11.8 ± 4.7 weeks versus 9.4 ± 5.3 weeks), although the groups were not
significantly different at the 9-month follow-up. Furthermore, those in the VR + CM group
completed 39% more job-search activities and achieved competitive employment more
quickly than those in the VR-only group (Drebing et al., 2007). Both studies provide
examples of how incentive systems can use the infrastructure and resources of existing
programs to provide cost-effective and sustainable interventions for reducing health risk
behaviors among people with SMI.

Incentive-based treatments for people with SMI could also be more widely applied to
reducing other health risk behaviors such as low medication adherence, poor treatment
attendance and low physical activity levels. Low medication adherence and treatment
attendance are chronic problems for people with SMI, due to numerous factors including
complicated medication regimens, limited illness insight and poor psychosocial functioning
(Goff et al., 2010; Herbeck et al., 2005). Several of the studies reviewed above included
incentives for treatment attendance as well as drug abstinence, with positive results (e.g.,
Helmus et al., 2003; Ries et al., 2004). In addition, Carey and Carey (1990) found positive
effects of contingent incentives on attendance at a day treatment for SUD in 53 people with
SMI, and Post et al. (2006) found that incentives ($10 per appointment) increased therapy
attendance and reduced appointment rescheduling among 50 people with depression during
a 12-week active intervention period. Priebe et al. (2009) recently described a randomized
controlled trial aimed at investigating whether financial incentives contingent upon depot
antipsychotic medication adherence, compared to treatment as usual, improve clinical and
psychosocial functioning among non-adherent patients with psychotic disorders. Given the
positive findings reviewed above, and the high psychosocial and financial costs of poor
adherence, it is surprising that that adherence-contingent incentives are not routinely used, at
least with chronically non-compliant individuals. Negative attitudes by treatment providers
may be a major reason for the poor uptake of these incentives; ironically, they are regarded
by many treatment providers as being too effective, thus potentially undermining patient
autonomy (Claassen 2007; Claassen et al. 2007; Priebe et al., 2009; Burton et al., 2010).

People with SMI have high rates of obesity, hypertension, high blood cholesterol and
diabetes mellitus (Dickerson et al., 2006; Goff et al., 2005; Allison et al., 2009), stemming
from physical inactivity, poor dietary choices and the propensity of some atypical
antipsychotic medications to increase weight and other metabolic risk factors (Brown et al.,
1999; Daumit et al., 2005; Lean & Pajonk, 2003; Lindamer et al., 2008; Roick et al., 2007).
Motivational and cognitive-behavioral interventions that focus on physical activity and diet
have been shown to improve activity levels, weight and other health outcomes among
people with SMI (Beebe et al., 2011; Faulkner et al., 2007; Gorczynski and Faulkner 2011;
Loh et al., 2006; Methapatra and Srisurapanont, 2011). Only a few small-scale studies have
examined whether contingent incentives can promote exercise and weight loss in people
with SMI. Several early case studies in institutional settings found that token economy
systems or other material reinforcers were successfully used to reinforce exercise or weight
loss in people with schizophrenia (Haffey et al., 1972; Thyer et al., 1984; Upper and
Newton, 1971; reviewed in Bradshaw et al., 2005). Likewise, Winkler (1970) reported that a
token economy system in an inpatient setting increased exercise attendance and completion,
among other behaviors, among individuals with a variety of chronic diagnoses. Such
incentives have not been used more broadly in people with SMI, at least in part because the
behaviors involved have been difficult to objectively monitor outside of institutional
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settings. However, with the recent development of pedometers, glucose meters, heart rate
monitors and scales that can transmit readings to health care providers, these incentives
could be incorporated into routine health care for people with SMI.

In summary, the studies reviewed support the efficacy of incentive-based treatments for
reducing tobacco and other drug use among people with SMI and indicate several areas for
future research. First, given the high rates of smoking-related morbidity and mortality
among people with SMI, and the promising findings of the proof-of-concept studies, longer
incentive-based smoking cessation interventions for people with SMI should be developed.
Technological advances, including the use of cotinine as the biomarker of recent smoking
and the development of web-based interventions for smoking (Dallery et al., 2007) should
increase the feasibility of retaining participants with SMI in longer incentive-based smoking
cessation treatments. A second important area for development is the integration of
incentive-based treatments for substance use and other health risk behaviors into behavioral
health treatment programs for people with SMI. Evidence from a recent randomized
controlled trial of a non-incentive-based smoking cessation treatment indicates that patients
are more likely to access and benefit from integrated treatments than non-integrated
treatments (McFall et al., 2010). Furthermore, integrated treatments can build upon the
infrastructure of the behavioral health treatment (Ries et al., 2004, Drebing et al., 2007).
Finally, given the high medical and psychosocial costs associated with low treatment
adherence and physical activity levels, and preliminary evidence that contingent incentives
can increase these behaviors, larger -scale studies of incentive-based treatments for these
health risk behaviors are warranted and needed.

Highlights

>People with serious mental illness have high rates of tobacco and other drug use.
>These patients also have low medication compliance and physical activity levels.
>Contingent incentives effectively reduce health risk behaviors in these patients.
>Incentives should be integrated into behavioral health treatment for these patients.
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Figure 1.
Effects of contingency management (CM) versus non-contingent reinforcement (NR) in
combination with 300 mg/day sustained-release bupropion (BUP) or placebo (PLA) on
urinary cotinine levels (top) and self-reported number of cigarettes smoked per day (bottom)
in 52 smokers with schizophrenia. Asterisks indicate significant differences from Week 1 (p
< .05). Modified from Tidey et al., 2011. Copyright 2011 by Springer Berlin/Heidelberg.
Reprinted by permission.
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Figure 2.
Effects of contingent reinforcement of marijuana-negative urine samples on percentage of
total (top) and continuous (bottom) marijuana-abstinent samples among 7 weekly marijuana
users with serious mental illness. Asterisks indicate significant difference from baseline
conditions (p < .05). From Sigmon and Higgins, 2006. Copyright 2006 by Elsevier.
Reprinted by permission.
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Figure 3.
Effects of contingent reinforcement of on-time counseling attendance among 20 patients
with serious mental illness and alcohol or other substance use disorders. From Helmus et al.
(2003). Copyright 2003 by the Educational Publishing Foundation. Reprinted by permission.
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