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Abstract
Objective—Contingency management (CM) is an empirically validated treatment for substance
use disorders, but its effects on psychiatric symptoms have not been systematically examined. The
purpose of this study was to examine the impact of CM on psychiatric symptoms of cocaine
dependent patients receiving CM with standard care versus standard care alone.

Methods—Psychiatric symptoms were evaluated in 393 patients participating in one of three
randomized trials of CM at treatment initiation and 1, 3 (post-treatment), 6, and 9 months later.

Results—Patients randomized to CM evidenced significant reductions in psychiatric symptoms
over time throughout the 9 month follow-up. In contrast, psychiatric symptoms remained stable
relative to baseline in patients randomized to standard care. A significant time by treatment
condition effect was noted (p < .05) for overall psychiatric distress as well as for specific indices
of depression, hostility, interpersonal sensitivity, phobic anxiety and psychoticism symptoms.
Reductions in drug use mediated the effects of CM on psychiatric symptoms.

Conclusions—These data demonstrate that the effects of CM extend beyond their impact on
drug use behaviors and the period in which reinforcers are in effect.
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Substance abusers suffer from high rates of psychiatric problems. Nationally representative
data reveal that 60% of substance abusers also have a mood disorder and 43% an anxiety
disorder (Grant et al., 2004). Although many substance abuse treatment programs do not
formally diagnose, and even fewer treat, non-substance related disorders, psychiatric
symptoms are common in patients initiating drug abuse treatment. Cocaine use disorders, in
particular, are linked to depression, anxiety and psychotic symptoms (Conway et al., 2006;
Falck, Wang, Carlson, Eddy, & Siegal, 2002; Tang, Kranzler, Gelernter, Farrer, & Cubells,
2007).

Because drug use can exacerbate psychiatric symptoms (Curran, Kirchner, Worley, Rookey,
& Booth, 2002), effective treatments for drug use may reduce psychiatric distress. Polcin,
Korcha, Bond, and Galloway (2010) found psychiatric symptoms significantly decreased
while patients resided in sobriety houses for 18 months. However, durations of stay in
outpatient clinics are typically shorter, and changes in psychiatric symptoms during the time
patients remain engaged in outpatient settings, or following discharge, are not well
characterized.
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Contingency management (CM) interventions that reinforce submission of drug-negative
samples are highly efficacious in reducing drug use (Lussier, Heil, Mongeon, Badger, &
Higgins, 2006), and they may also improve other areas of functioning. In terms of
psychiatric symptoms, benefits of CM were noted on Addiction Severity Index (ASI;
McLellan, Luborsky, Cacciola, & Griffin, 1985) psychiatric composite scores in one of
Higgins and colleagues’ CM studies (2003), but not others (Higgins, Wong, Badger, Haug
Ogden, & Dantona, 2000; Higgins et al., 2007). The ASI may not be a sensitive indicator of
change as only a few dimensions of distress are measured primarily on binary indices, and/
or the lack of systematic findings may relate to power. Although CM studies find moderate
to large effect sizes for reducing drug use (Lussier et al., 2006), individual studies may be
underpowered for uncovering effects in other areas, which are likely to be less robust as
psychiatric symptoms are not directly targeted by the intervention.

The purpose of this study was to examine changes in psychiatric symptoms over time and in
response to CM versus usual care in cocaine treatment patients using a sensitive index of
psychiatric distress. To enhance power, data from three independent, yet similar, trials of
CM were combined (Petry, Alessi, Tedford, Austin, & Tardif, 2005; Petry et al., 2004,
2006). Hypotheses were that psychiatric symptoms would decrease as patients initiate drug
abuse treatment, and CM treatments would be especially efficacious in reducing psychiatric
distress. Reductions in cocaine use were expected to mediate the beneficial effects of CM.

Methods
Participants were 393 patients randomized in three studies of CM (Petry et al.,
2004,2005,2006). The trials were conducted at four outpatient community-based drug abuse
treatment clinics, which provided similar content and types of treatment to patients of
comparable ages, education and drug use histories. The trials also employed similar
treatment intensities and duration (3 months), and used the same assessments. For each,
inclusion criteria were initiating treatment, age >18 years, and Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 1994) criteria for
cocaine abuse or dependence. Exclusion criteria were significant uncontrolled
psychopathology (e.g., suicide attempt in past 30 days, active psychosis) or in recovery for
pathological gambling (because of potential similarity of gambling and prize CM; but see
Petry & Alessi, 2010). Only one patient was excluded for severe psychopathology. All
patients provided written informed consent, approved by Institutional Review Boards.

Procedures
Patients completed demographic questionnaires, drug use diagnoses modules derived from
the Structured Clinical Interview for the DSM-IV (First, Spitzer, Gibbon, & Williams, 1996),
and the Brief Symptom Inventory (BSI; Derogatis, 1993) to assesses severity of past week
psychiatric symptoms. It uses a 5-point scale (0 to 4), with higher scores reflecting greater
severity. The Global Severity Index (GSI) averages overall severity of symptoms, with
scores ranging from 0–4; the mean score in healthy controls is 0.30 (standard deviation (SD)
= 0.31) (Derogatis, 1993). Subscales assess nine dimensions: somatization, obsessive-
compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid
ideation, and psychotocism. The BSI is well validated, including in drug abusing samples
(Wang et al., 2010).

The BSI was administered at baseline, and at 1, 3 (post-treatment), 6 and 9 month follow-
ups, for which patients were compensated $15-$35. Follow-up rates were 84.5%, 81.2%,
73.8%, and 69.0% at the respective time points. No differences were noted on baseline
characteristics or treatment assignments in follow-up completers versus non-completers (ps
> .19).
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Treatments
A computer program randomized patients to treatment conditions. Each study (Petry et al.,
2004, 2005, 2006) included three conditions, one of which was standard care, and the other
two were CM. Treatments are detailed in the original publications.

Standard care (SC) patients received usual care at the clinic. Intensive outpatient therapy,
consisting of relapse prevention, coping and life skills training, AIDS education, and 12-step
therapy, was provided for 2–4 weeks; it did not include interventions for psychiatric
conditions other than drug use disorders. Intensity gradually reduced to one session per
week. Treatment was provided in group format. Patients were also expected to submit 21
breath and urine samples over the 12-week studies. Alcosensor IV Altometers (Intoximeters,
St Louis, MO, USA) tested for alcohol, and Ontrak TesTstiks (Roche, Somersville, NJ,
USA) tested for cocaine and opioids.

CM patients received SC and sample testing as above, plus reinforcers contingent upon
abstinence and/or completion of treatment-related activities. Each trial (Petry et al., 2004,
2005, 2006) applied two different CM conditions, and four of the six CM conditions
reinforced both abstinence and activities. Abstinence CM conditions applied reinforcers
when samples tested negative for cocaine, opioids and alcohol concurrently, and activity
CM conditions reinforced patients for completing steps related to goals, such as attending
medical or legal appointments; objective verification was required for reinforcement.
Schedules were independent such that failure to complete an activity did not affect
abstinence reinforcement or vice versa. Five of the six CM conditions used chances to win
prizes as reinforcers, and one used vouchers; maximal expected reinforcement was $80-
$882. Because six CM conditions were included across studies, sample sizes were too small
(and confounded by study) to divide treatments based on reinforcement targets, magnitudes
or types. Nevertheless, in each study, CM significantly improved drug abuse outcomes, with
no differences between CM conditions within studies, providing rationale for combining
CM conditions for these analyses.

Data Analysis
All patients assigned to a CM condition were classified into the CM group, and patients not
randomized to CM into the SC group. We compared the two treatment groups in terms of
demographics and baseline drug use diagnoses using Chi-square or F tests.

Hierarchial linear models (HLM) evaluated changes in GSI scores from baseline to month 9.
These analyses accommodate actual assessment intervals, and within-participants (Level-1)
and between-participants (Level-2) equations were specified, with partial regression
coefficients estimated for intercept and slopes at each level. Models below were used to
predict outcome variable Y (GSI scores) from the Level-1 predictor Time and Level-2
predictor Group:

To examine group differences over time, group was coded 0 for CM patients, so significant
effects of Intercept (γ10) indicate that the slope of CM patients differed significantly from 0,
and significant effects of slope (γ11) reveal that slopes of the two groups differed. Models
were rerun with SC coded 0 such that significant effects of γ10 indicate changes over time
differed significantly from 0 in SC. Predictor variables were treated as fixed and entered
uncentered. Final estimation of fixed effects (with robust standard errors) is presented.
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Models above were repeated with Y defined as BSI subscale scores. Analyses are protected
against multiple comparisons when a change in an overall score comprised of those same
domains is significant (Rosenthal & Rosnow, 1991), as was the case herein.

To evaluate whether reductions in cocaine use mediated the effects, four steps (Baron &
Kenny, 1986) were evaluated. Step 1 (outlined above) evaluated if CM improved GSI scores
over time relative to SC. Step 2 examined if CM increased proportion of negative urine
samples provided, using a t-test. Step 3 evaluated partial correlations between proportion of
negative samples and month 9 GSI scores, controlling for baseline GSI scores. Step 4
assessed if inclusion of proportion of negative samples as a between-participants predictor
rendered the relationship in Step 1 between group and GSI scores non-significant. The
Level-1 Model was identical to that described earlier, and the Level-2 Model was:

If all four steps follow these patterns, changes in GSI scores can be attributed to abstinence
engendered by CM.

Results
No between group differences were noted on baseline characteristics (Table 1). Baseline BSI
scores did not differ by treatment condition, or across studies or sites (data not shown).

Table 2 shows means and standard deviations of BSI scores at each assessment point and
results from HLM analyses. GSI scores decreased over time in CM (p < .001), but not SC (p
= .39). Changes over time differed by group, T ratio (391) = 2.19, p = .03 (Figure 1).

Scores on all subscales except somatization significantly decreased over time in CM patients
(Table 2). In contrast, reductions over time trended toward significance on only one subscale
(paranoid ideation) in the SC group (p = .05). For interpersonal sensitivity, depression,
hostility, phobic anxiety, and psychoticism subscales, group by time interactions were
significant (T ratio (391) = 2.21, 2.35, 2.32, 2.67, and 2.69, respectively, all ps < .05).

To evaluate if changes in cocaine use mediated these effects (Figure 2), between group
differences in proportions of negative sample were examined in Step 2. In CM patients,
85.1% (SD = 19.6) of samples tested negative vs 68.2% (SD = 29.3) in SC patients, t (389) =
6.67, p < .001. Step 3 was also significant; after controlling for baseline GSI scores,
correlations between proportions of negative samples submitted and GSI scores at month 9
were −0.24 (p < .001). The final condition for mediation was also met. When proportion of
negative samples submitted was included in the HLM model, treatment condition was no
longer significant, T ratio (391) = −1.18, p = .24, but proportion negative samples was, T
ratio (391) = −2.27, p = .02. Figure 3 shows GSI scores over time based on treatment
condition and proportion of negative samples submitted.

Discussion
CM significantly reduced psychiatric symptoms compared to SC. Group by time interaction
effects were noted for a global measure of psychiatric distress and for five of nine specific
types of symptoms assessed. Given the high rates of psychiatric comorbidity and distress in
substance abusers (Conway et al., 2006; Curran et al., 2002; Grant et al., 2004), these data
demonstrate important benefits of CM. Further, this study found that the effects of CM on
reducing psychiatric symptoms are mediated by reductions in drug use.
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The baseline level of psychiatric distress in these patients is similar to that reported in other
clinical samples. Using this same index, GSI scores range from 0.83 to 1.52 in other
substance abusing populations (Johnson et al., 2007; Polcin et al., 2010). Additionally, these
levels of psychiatric distress are two to three standard deviations above the means of
controls and indicative of clinical distress (Derogatis, 1993).

Psychiatric symptoms did not change significantly over time among patients randomized to
SC, but they decreased in patients randomized to CM. The magnitude of reduction in GSI
scores in CM-treated patients was similar to that reported with depressed patients receiving
depression treatment (Beulter et al., 1991), suggestive of clinically significant reductions in
psychiatric symptoms with CM. Given high rates of psychiatric distress and comorbidity in
substance abusers, these benefits of CM for improving psychiatric symptoms are
noteworthy. Research is ongoing advocating for the inclusion of psychiatric specific
treatment alongside drug abuse treatment (Kelly, Daley, & Douaihy, 2012). Although
additional psychiatric services are clearly beneficial for some subsets of substance abusing
patients, these data suggest that provision of CM confers benefits in reducing psychiatric
distress via increases in drug abstinence, without requiring pharmacology or extensive
training and oversight in administration of specific psychiatric treatment protocols.

Importantly, the benefits of CM on reducing psychiatric distress extended beyond the
duration of the treatment period. Decreases in psychiatric symptoms were seen throughout
the 9-month follow-up period. These data suggest that CM can evidence long-term changes.

However, limitations to this study exist. Although this study examined the impact of CM on
psychiatric symptoms for 9 months, longer-term evaluations would be useful. Additionally,
this study utilized the BSI. This instrument is widely used and has well established
psychometric properties (Derogatis, 1993), but it is not a diagnostic instrument. Whether
CM engenders remission in actual psychiatric diagnoses requires further investigation.

A potential concern about this study design relates to including data from several studies and
CM interventions, which differed in behaviors targeted for reinforcement and magnitudes
and types of reinforcers provided. However, the presence of a significant effect across
studies and CM conditions speaks to the generalization of CM’s effect in reducing
psychiatric symptoms.

Strengths of this study include the large sample size, use of broad inclusion and few
exclusion criteria, and integration of CM within the context of usual care in four
community-based clinics. These procedures all enhance generalization of the findings.
Further, the studies achieved acceptable rates of follow-up, and HLM analyses accounted for
missing data, allowing for a true intent-to-treat approach including all randomized patients.

In sum, this study suggests that CM reduces psychiatric symptoms by its effects on
decreasing drug use. This result is important because it speaks to an additional and enduring
benefit of CM. Although CM is criticized for cost, it consistently yields benefits in reducing
drug use (Lussier et al., 2006). These data extend its positive effects to another important
dimension. Greater widespread implementation of CM may ultimately save health care costs
by reducing the need for ancillary services and improving psychiatric functioning in drug
abusing patients.
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Figure 1.
Brief Symptom Inventory Global Symptom Index scores over time by treatment condition.
Data are derived from hierarchical linear models analyses as described in the text, and
represent group means. Data from participants assigned to the standard treatment condition
are shown in filled triangles, and data from participants assigned to a contingency
management condition are shown in open circles. The treatment condition by time
interaction effect is significant.
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Figure 2.
Mediational model. Treatment group differences predicted changes in Brief Symptom
Inventory scores in Step 1 (see Figure 1). Contingency management treatment increased
abstinence in Step 2. Increases in abstinence, in turn, accounted for differential changes in
Brief Symptom Inventory scores in Step 3. The strengths of each of these associations are
shown by the statistics and p values included. The final step (4) of the medication model
tested whether group differences remained significant after abstinence was added to the
analysis; because group differences were no longer significant, T ratio (391) = −1.18, p = .
24, but proportion of negative samples was, T ratio (391) = −2.27, p = .02, abstinence
fulfilled criteria for a mediator.
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Figure 3.
Brief Symptom Inventory Global Symptom Index scores over time by treatment condition
and proportion of negative samples submitted. Data are derived from hierarchical linear
models analyses as described in the text, and represent group means. Data from patients
assigned to the standard care (SC) condition are shown in triangles, and data from patients
assigned to a contingency management (CM) condition are shown in circles. Groups are
further subdivided based upon proportion of negative samples submitted; patients who
submitted less than 80% negative samples are shown in open symbols, and patients who
submitted more than 80% negative samples are shown in filled symbols.
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Table 1

Demographic and Baseline Characteristics

Standard treatment Contingency Management Significance test p-value

N 115 278

Study, % (n) χ2 (2) = 0.68 .71

Petry et al. (2004) 32.2 (37) 29.9 (83)

Petry et al. (2005) 34.8 (40) 32.7 (91)

Petry et al. (2006) 33.0 (38) 37.4 (104)

Men, n (%) 63 (54.8) 134 (48.2) χ2 (1) = 1.41 .24

Ethnicity % (n) χ2 (3) = 3.30 .35

 African American 51.3 (59) 52.9 (147)

 European American 37.4 (43) 33.5 (93)

 Hispanic/Latino 11.3 (13) 11.2 (31)

 Other 0.0 (0) 2.5 (7)

Years of educationa 11.4 (1.7) 11.7 (1.6) F (1, 391) = 3.57 .06

Ever married, % (n) 25.2 (29) 24.1 (67) χ2 (1) = 0.06 .82

Employed full time, % (n) 42.6 (49) 46.4 (130) χ2 (1) = 0.45 .57

Annual earned income ($)b 3,500 (13,200) 3,224 (12,528) U (df = 1) = 15366.5 .54

Cocaine dependent, % (n) 84.3 (97) 86.0 (239) χ2 (1) = 0.17 .68

Alcohol dependent, % (n) 53.0 (61) 52.9 (147) χ2 (1) = 0.001 .98

Opiate dependent, % (n) 18.3 (21) 20.1 (56) χ2 (1) = 0.09 .77

Positive urine/breath sample at treatment initiation, n
(%)

17.4 (20) 19.1 (53) χ2 (1) = 0.16 .69

Ever received psychiatric treatment, n (%) 53.9 (62) 49.6 (138) χ2 (1) = 0.59 .44

Currently prescribed psychiatric medication, n (%) 33.3 (38) 27.7 (77) χ2 (1) = 1.12 .29

Note. Values are percentages (n’s in parentheses) unless noted.

a
Mean ± standard deviation.

b
Median (interquartile range).
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