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Crack cocaine dependence has become a severe public health problem in Brazil, and current psychosocial
approaches to this problem have shown little or no effectiveness. Although contingency management is among
the most effective behavioral treatments for substance use disorders, it has never been applied in the treatment
of crack cocaine– dependent individuals in Brazil. The aim of this study was to evaluate the efficacy of
incorporating contingency management into standard outpatient treatment for crack cocaine dependence, as
well as the impact that doing so has on treatment attendance, retention in treatment, maintenance of abstinence,
and the frequency of substance use. We evaluated 65 treatment-seeking, crack cocaine– dependent individuals,
randomized to receive 12 weeks of standard treatment plus contingency management (STCM; n ⫽ 33) or 12
weeks of standard treatment alone (STA; n ⫽ 32). Those in the STCM group received monetary incentives
for being abstinent, earning up to US$235.50 if they remained abstinent throughout the entire treatment period.
The STCM group participants attended a mean of 19.5 (SD ⫽ 14.9) treatment sessions, compared with 3.7
(SD ⫽ 5.9) for the STA group participants (p ⬍ .01). Those in the STCM group were 3.8, 4.6, and 68.9 times
more likely to be retained in treatment at weeks 4, 8, and 12 than were those in the STA group. The likelihood
of detecting 4, 8, and 12 weeks of continuous abstinence was 17.7, 9.9, and 18.6 times higher in the STCM
group than in the STA group (p ⬍ .05). Compared to the STA group, the STCM group submitted a
significantly higher proportion of negative samples for crack cocaine, delta-9-tetrahydrocannabinol, and
alcohol (p ⬍ .001) when all expected samples were included in the denominator but not when only submitted
samples were considered. The average monthly cost/participant for incentives was $29.00. Contingency
management showed efficacy in a sample of Brazilian crack cocaine users. The intervention holds promise for
broader application in international settings.
Keywords: crack cocaine, contingency management, behavioral treatment, randomized clinical trial,
substance use in Brazil

During the past several decades, crack cocaine use has increased
significantly in most Latin American countries (United Nations
Office on Drugs and Crime, 2015), becoming a severe public

health issue in the region. In Brazil, this public health problem has
reached devastating proportions, the country having been reported
to be among the largest crack cocaine markets in the world.
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CONTINGENCY MANAGEMENT FOR CRACK COCAINE IN BRAZIL

According to the Second Brazilian National Alcohol and Drugs
Survey, 1.5% of Brazilians ⱖ 14 years of age have smoked crack
cocaine at least once in their lifetime, with over 0.8% of the
population having used this substance in the previous year (Abdalla et al., 2014). Although the proportions of crack cocaine users
may seem small, in the past decade, the demand for substance
abuse treatment in Brazil has grown more for crack cocaine than
for any other substance. Thus, the use of crack cocaine has surpassed that of all other illicit substances as a cause of hospital
admission in the country (Dunn, Laranjeira, Da Silveira, Formigoni, & Ferri, 1996; Noto, Moura, Nappo, Galduroz, & Carlini,
2002).
As in other countries, crack cocaine use in Brazil is more
prevalent in the urban population, particularly among young adult
males who are homeless (Noto et al., 2003; Santos Cruz et al.,
2013). Although crack cocaine users are usually polydrug users,
crack cocaine is typically their drug of choice (Guindalini, Vallada, Breen, & Laranjeira, 2006; Oliveira & Nappo, 2008). Crack
cocaine use is associated with concomitant severe psychiatric
comorbidities, a higher probability of living or having lived on the
streets, and exposure to risky sexual behaviors, with elevated rates
of HIV infection and hepatitis (Carvalho & Seibel, 2009; Malta et
al., 2010; Narvaez et al., 2014; Paim Kessler et al., 2012; von
Diemen, De Boni, Kessler, Benzano, & Pechansky, 2010;
Zubaran, Foresti, Thorell, Franceschini, & Homero, 2010). Crack
cocaine users are also more likely to be or to have been involved
in illegal activities and to have been incarcerated (Dunn & Laranjeira, 1999; Ribeiro, Sanchez, & Nappo, 2010). Consequently,
mortality is seven times higher in crack cocaine– dependent individuals than in the general population, with 17.6% of crack cocaine users dying during the first 5 years after crack cocaine
dependence has been established (Ribeiro, Dunn, Laranjeira, &
Sesso, 2004).
Over the past 20 years, a behavioral treatment known as contingency management (CM) has been widely studied in the United
States (Higgins et al., 1991; Higgins, Wong, Badger, Ogden, &
Dantona, 2000; McDonell et al., 2013; Petry & Carroll, 2013;
Petry, Peirce, et al., 2005), with recent trials having also been
conducted in Spain (García-Fernández et al., 2011; GarciaRodriguez et al., 2009; Secades-Villa et al., 2011, 2013), Switzerland (Petitjean et al., 2014), the United Kingdom (Weaver et al.,
2014), and China (Chen et al., 2013; Jiang et al., 2012). Various
meta-analyses and review articles have presented consistent, robust evidence that, when applied alone or in combination with
psychosocial or pharmacological treatment, CM is among the most
effective treatments with regard to retention in treatment and
promoting continuous abstinence from the use of cocaine and other
stimulants (Dutra et al., 2008; Lussier, Heil, Mongeon, Badger, &
Higgins, 2006; Miguel, Yamauchi, Simões, da Silva, & Laranjeira,
2015; Prendergast, Podus, Finney, Greenwell, & Roll, 2006).
Despite the clear scientific evidence of the effectiveness of CM,
the approach has never been coupled with psychosocial treatment
for substance use disorder in Brazil.
This study aimed to evaluate the impact that combining CM
with standard treatment has on treatment attendance, retention in
treatment, the maintenance of abstinence, and the frequency of
substance use among treatment-seeking crack cocaine– dependent
individuals in Brazil.
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Method
Study Location
The study was conducted at the Vila Maria Specialized Medical
Outpatient Clinic for Alcohol and Drug Treatment, the main referral center for alcohol- and drug-related disorders in the northern
region of the city of São Paulo, Brazil, which includes several
favelas, or slums.

Participants
Between August 2012 and July 2014, a total of 86 individuals
were screened for inclusion in the study. We included those
who were between 18 and 60 years of age; had a current
diagnosis of crack cocaine dependence according to the fourth
edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM–IV; American Psychiatric Association, 1996),
as assessed with the Structured Clinical Interview for DSM–IV
Axis I Disorders (SCID-I); reported having used crack cocaine
in the last 4 weeks; and were seeking treatment for crack
cocaine addiction. Individuals who had been abstinent from
crack cocaine use for ⱖ 4 weeks were excluded, as were those
whose drug of choice was not crack cocaine, those with a
DSM–IV diagnosis of schizophrenia, and those who were unable to attend treatment sessions at least three times per week.
Thus, 21 individuals were excluded. Therefore, the study sample comprised 65 treatment-seeking crack cocaine– dependent
individuals (see Figure 1). The study was approved by the Research
Ethics Committee of the Federal University of São Paulo and by the
Ethics Committee of the Brazilian National Ministry of Health (Protocol No. CAAE 00745912.4.0000.5505). All participants gave written informed consent. This study was registered at ClinicalTrials.gov
as NCT01815645.

Intake Assessments
Intake interviews lasted up to 90 min and included the collection
of sociodemographic data, as well as assessments of the history
and pattern of drug use. We collected data related to previous
treatment history and risky sexual behaviors. Using the SCID-I
(First, Spitzer, Gibbon, & Williams, 1997), we screened participants for a DSM–IV diagnosis of substance use disorder. After the
intake assessments, each participant provided the initial urine
sample (to assess crack cocaine and marijuana use) and the initial
breath sample (to assess recent alcohol use). Thereafter, urine and
breath were sampled three times per week.

Randomization
After the baseline assessment, we used permuted block randomization to place each participant into one of two treatment groups:
12 weeks of standard treatment alone (STA) or 12 weeks of
standard treatment plus CM (STCM). Participants were stratified
by the concurrent diagnosis of alcohol dependence.

STA
Participants in the STA group (n ⫽ 32) attended weekly 90-min
group meetings on relapse prevention, including coping skills
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Enrollment

Assessed for eligibility (n= 86)

Excluded (n= 21)
♦ Not meeting inclusion criteria (n= 14)
♦ Declined to participate (n= 7)
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Randomized (n= 65)

Allocation
Allocated to intervention (n= 32)
♦ Received allocated intervention (n= 32)
♦ Did not receive allocated intervention (n= 0)

Allocated to intervention (n= 33)
♦ Received allocated intervention (n= 33)
♦ Did not receive allocated intervention (n= 0)

Follow-Up
Lost to follow-up (n= 0)
Discontinued intervention (n= 0)

Lost to follow-up (n= 0)
Discontinued intervention (n= 0)

Analysis
Analysed (n= 33)
♦ Excluded from analysis (n= 0)
(Intention to treat)

Figure 1.

Analysed (n= 32)
♦ Excluded from analysis (n= 0)
(Intention to treat)

Consort flow diagram. See the online article for the color version of this figure.

training; weekly 90-min occupational therapy sessions; at least one
individual session per month with a psychiatrist; and weekly
psychotherapy sessions of up to 40 min each. Treatment participation was monitored by a designated nurse who was responsible
for contact upkeep and rescheduling. After submitting a urine
sample, participants were informed immediately of their results.
When participants submitted a sample that tested negative for
crack cocaine, treatment staff would congratulate them for being
present as well as for being abstinent. When participants submitted
a sample that tested positive for crack cocaine, treatment staff
would encourage them to stop using crack cocaine and congratulate them for continuing to attend treatment despite their use. No
form of monetary incentive was given to participants in the STA
group.

STCM
Participants in the STCM group (n ⫽ 33) received the same
treatment as did those in the STA group except that they could earn
vouchers for being abstinent. After the first sample testing negative
for crack cocaine, participants immediately received a voucher
with a corresponding monetary value, in Brazilian reals (R$), of
R$5.00 — equivalent to US$1.25 (as of January 2016, 1 US dollar
was equal to approximately 4 Brazilian reals). Voucher value
increased by R$2.00 for every consecutive negative sample until
reaching a maximum of R$15.00. When abstinent from crack

cocaine use, participants could earn an additional R$2.00 voucher
for each consecutive breath sample testing negative for alcohol.
Participants who tested negative for crack cocaine in all three urine
samples collected in a given week received a R$20.00 bonus
voucher. Another R$10.00 bonus was given to participants who,
during the same week, not only tested negative for crack cocaine
in all three urine samples but also tested negative for alcohol in all
three breath samples and for delta-9-tetrahydrocannabinol (THC)
in all three urine samples. When participants submitted a urine
sample that tested positive for crack cocaine or missed an appointment, they would not earn any vouchers that day and the value of
the subsequent voucher would reset to R$5.00, with voucher value
escalation restarting from that point.
To maximize the effect of the STCM intervention, we used
vouchers that participants could immediately exchange for goods
or services. Treatment staff would accompany participants for up
to 1 km from the treatment facility to exchange the vouchers for
goods available in the surrounding community, such as bus passes,
subway tickets, food, clothing, electronic devices, phone cards,
and other commodities. The vouchers could also be converted to
mobile phone credits or applied toward utility bill payments.
Tobacco and alcohol were the only goods that could not be
obtained with the vouchers. Participants could also decide to allow
their vouchers to accumulate and did not lose the accumulated
value after submitting a urine sample that tested positive for crack
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cocaine. However, participants could spend their vouchers only
after submitting a negative crack cocaine urine sample. If all
samples submitted by a participant during the 12 weeks of treatment tested negative for crack cocaine, THC, and alcohol, the
participant would earn a total of R$942.00 (US$235.50).
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Urine and Breath Sampling
Participants were instructed to appear at the outpatient clinic
three times a week (on Monday, Wednesday, and Friday), between
10 a.m. and 4 p.m., to provide urine samples (in the presence of a
same-sex observer) to be dipstick tested for crack cocaine and
THC, as well to submit to breath analysis (in the presence of a
nurse) to detect recent alcohol consumption. Breath alcohol results
appeared instantly, and urine test results were obtained within 5
min. Participants were immediately informed of the results. The
entire process took no longer than 10 min.
Crack cocaine use was assessed with a rapid cocaine screening
test (Abon Biopharm, Hangzhou, China) capable of detecting ⱖ
300 ng/ml of benzoylecgonine in a urine sample, and marijuana
use was assessed with a rapid THC screening test (Abon Biopharm) capable of detecting ⱖ 50 ng/ml of THC in a urine sample.
Urine samples were validated by temperature and creatinine concentration. If a sample was deemed invalid, the participant was
encouraged to submit a new sample. Alcohol use was assessed
with single-use breath-alcohol testers (Contralco, Gignac, France)
capable of detecting alcohol levels ⱖ 0.3 g/l.

Primary Outcome Measures
Treatment attendance was expressed as the total number of
sessions attended during the 12 weeks of treatment. Retention in
treatment was quantified as the period elapsed between treatment
intake and dropout (last appearance at the treatment facility) or the
end of treatment.
The longest duration of confirmed crack cocaine abstinence
(LDA) was defined by the longest sequence of consecutive negative samples submitted. To address missing data in calculating
LDA, missing visits due to holidays, if preceded and followed by
negative samples, were coded as negative, and up to once a week,
excused missing visits, if preceded and followed by negative
samples, were also coded as negative.
The proportion of samples testing negative for crack cocaine
was determined by dividing the number of negative samples by the
total number of samples submitted. A second proportion was
defined by the number of crack cocaine–negative samples divided
by the expected samples (36 samples). The first variable makes no
assumption about whether missing samples are positive or negative, whereas the second assumes missing samples are positive,
and this latter proportion is affected by attrition or missed samples.
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Sample Size Calculation
Sample size calculations were conducted using the longest duration of confirmed abstinence outcome to power the study. Following Cohen’s (1988) parameters to encounter moderate size
effects on chi-square group comparisons, we used a significance
level of ␣ ⫽ .05, a power of 1 – ␤ ⫽ 0.80, a contingency table with
1 degree of freedom, and an effect size of w ⫽ 0.35. Using those
criteria, we calculated a sample size of 65 subjects.

Statistical Analysis
For all baseline assessments, between-groups comparisons were
conducted using chi-square tests for dichotomous variables and t tests
for continuous variables. Independent samples t test compared groups
based on the mean number of attended sessions and retention in
treatment. Odd ratios and 95% confidence intervals are also presented
for the proportions of participants who remained in the treatment
program for ⬎ 1 week, ⱖ 4 weeks, ⱖ 8 weeks, or the full 12 weeks.
To address the efficacy of the intervention on the longest duration of confirmed crack cocaine abstinence, we conducted two
analyses. First, the mean LDA of both groups was compared via t
tests. Second, we compared the two groups in terms of the proportion of participants who were abstinent for ⱖ 4 weeks, ⱖ 8
weeks, or the full 12 weeks. Odds ratios, with their respective 95%
confidence intervals, are presented.
To evaluate differences between groups on the proportions of
samples testing negative, t tests compared groups using both
submitted samples and expected samples in the denominators. An
␣ threshold of 0.05 was used for all analyses. All statistical
analyses were performed with the SPSS Statistics software package, version 22.0 (SPSS, Inc., Chicago, IL).

Results
Baseline Characteristics
As shown in Table 1, the baseline demographic variables and
patterns of substance use did not differ statistically between the
two groups. The sample was composed of individuals with a low
level of education and high rates of unemployment (over 80%);
approximately 25% were living on the streets at the time of
treatment intake. Most (85%) of the participants were male, and
75% had more than one substance use disorder. Nearly half of the
participants presented with at least one psychotic symptom at the
start of treatment. The average length of crack cocaine use was
over 12 years, with an average age of onset of approximately 22
years. Most of the participants had a history of inpatient treatment
for crack cocaine dependence, and nearly half of the samples
submitted at baseline tested positive for crack cocaine.

Treatment Attendance and Retention
Secondary Outcome Measures
Proportions of samples testing negative for marijuana and alcohol were also quantified. For each substance, the number of
submitted samples was included in the denominator for one analysis and with 36 samples in the denominator for a second.

The mean number of sessions attended was higher in the
STCM group than in the STA group—19.5 (SD ⫽ 14.9) versus
3.7 (SD ⫽ 5.9)—a difference that was statistically significant
(t ⫽ 5.57; p ⬍ .01).
The STCM group was retained for a mean of 7.7 (SD ⫽ 5.2) weeks
in comparison to 3.0 (SD ⫽ 4.0) weeks in the STA group. These
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Table 1
Demographic Characteristics and Patterns of Drug Use Among
Crack Cocaine–Dependent Individuals Under Treatment
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Control
(STA)
(n ⫽ 32)
Characteristic

Mean

Age (y)
Sex (male), %
Education (y)
Unemployment, %
Homelessness, %
Psychosis symptoms, %
Alcohol dependence, %
Multiple substance dependence, %
Baseline positive urine exam, %
Age of onset (y)
Period of use (y)
Slept on the streets due to use, %
Been in Cracklanda due to use, %
History of treatment, %
Number of previous treatments

35.4
81.3
9.774
84.4
28.1
46.9
65.6
75.0
46.9
23.6
11.8
59.4
93.8
81.1
2.5

SD
8.5

Experimental
(STCM)
(n ⫽ 33)
Mean

35.3
90
3.747 8.911
84.8
18.2
45.5
66.7
63.6
51.5
7.3
21.8
7.5
13.5
69.7
84.8
87.5
3.1
3.2

SD

p value

8.7

.849
.260
.337
.957
.341
.895
.954
.323
.708
.396
.324
.384
.247
.733
.600

3.441

6.6
7.4

4.8

Note. STCM ⫽ standard treatment plus contingency management;
STA ⫽ standard treatment alone.
a
Crackland is a region in downtown São Paulo where thousands of people
gather everyday to consume crack cocaine.

results are statistically different (t ⫽ 4.06; p ⬍ .01). As can be seen in
Table 2, the likelihood of very early dropout in less than 1 week was
significantly higher in the STA group than in the STCM group.
Similarly, STCM participants were significantly more likely to be
retained 4, 8, and 12 weeks than STA participants.

Crack Cocaine Abstinence
The mean number of consecutive negative crack cocaine urine
samples submitted was 2.4 (SD ⫽ 5.3) for the STA group and 13.1
(SD ⫽ 13.3) for the STCM group, resulting in an average of 0.8 and
4.4 weeks of abstinence, respectively (t ⫽ 4.16; p ⬍ .01). Table 3
shows that the odds of achieving at least 4, 8, and 12 weeks of
continuous abstinence from crack cocaine use were significantly
higher for STCM group participants than for STA group participants.
As can be seen in Table 4, the STCM group participants submitted 52.9% of the 36 possible urine samples for crack cocaine
testing during the 12-week treatment period, compared with 9.8%
for the STA group participants. Thus, rates of urine sample submission differed significantly between the groups.

Table 2
Retained in Treatment During the 12 Weeks of Intervention
Treatment
retention

STA (%)
(n ⫽ 32)

STCM (%)
(n ⫽ 33)

ORa [95% CI]

p value

⬍1 week
ⱖ4 weeks
ⱖ8 weeks
12 weeks

56.2
34.4
25
0

15.2
66.7
62.5
51.5

.14 [.04, .45]
3.8 [1.4, 10.7]
4.6 [1.6, 13.3]
68.9 [3.8, 1,219.4]

.0007
.013
.005
.0001

Note. STA ⫽ standard treatment alone; STCM ⫽ standard treatment plus
contingency management; OR ⫽ odds ratio; CI ⫽ confidence interval.
a
The reference group is the STA condition.

Table 3
Confirmed Continuous Crack/Cocaine Abstinence During the 12
Weeks of Intervention
Continuous
abstinence

STA (%)
(n ⫽ 32)

STCM (%)
(n ⫽ 33)

ORa [95% CI]

p value

ⱖ4 weeks
ⱖ8 weeks
12 weeks

3.1
3.1
0

36.4
24.2
21.2

17.7 [2.1, 146.7]
9.9 [1.2, 84.7]
18.4 [1.1, 337.1]

.001
.027
.011

Note. STA ⫽ standard treatment alone; STCM ⫽ standard treatment plus
contingency management; OR ⫽ odds ratio; CI ⫽ confidence interval.
a
The reference group is the STA condition.

When all expected samples were considered in the denominator,
the proportion of samples testing negative for crack cocaine was
statistically higher in the STCM group than the STA group. However, no group difference was observed in the proportion of samples testing negative for crack cocaine when submitted samples
were considered in the denominator.

Marijuana and Alcohol Abstinence
As can also be seen in Table 4, the STCM group participants
submitted significantly more urine and breath samples for THC
and alcohol testing. When all expected samples were considered in
the denominator, the proportion of samples testing negative for
THC was significantly higher in the STCM group than in the STA
group, but the two groups submitted similar proportions of THCnegative samples when the denominator consisted of submitted
samples.
At the end of the intervention, we calculated the per-participant
expenditures for vouchers. The mean cost per participant for
purchased goods was R$348.80 (approximately US$87.00) for the
full 12 weeks of treatment.

Discussion
Over the past 30 years, crack cocaine use has increased in
Brazil. The morbidity and mortality related to crack cocaine dependence, together with our inability to treat this complex disorder, has made it a cause for concern among health care authorities,
policy makers, and the community at large. The high rates of
unemployment, low education level, homelessness, and multiple
substance use disorders observed in our sample at baseline assessments highlight the acute state of social vulnerability among crack
cocaine– dependent individuals in Brazil. To our knowledge, this
was the first randomized controlled trial of CM conducted in
Brazil. We have demonstrated how poor the results can be when
standard treatment is used in isolation. We found that combining
CM with standard treatment for crack cocaine dependence is
efficacious in enhancing treatment attendance, encouraging treatment retention, and promoting sporadic and continuous crack
cocaine abstinence.
Nonattendance and early dropout are highly prevalent in the
setting of outpatient treatment for dependence on cocaine or crack
cocaine, with such factors being associated with relapse, continued
drug use, and poor treatment outcomes (Ball, Carroll, CanningBall, & Rounsaville, 2006; Hser, Evans, Huang, & Anglin, 2004).
Therefore, treatment attendance and retention in treatment are

CONTINGENCY MANAGEMENT FOR CRACK COCAINE IN BRAZIL

541

Table 4
Submitted Samples of the Primary and Secondary Target Drugs
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Target drugs
Total samples submitted
Crack/cocaine
THC
Alcohol
Negative samples submitted (considering
all expected samples)
Crack/cocaine
THC
Alcohol
Negative samples submitted (considering
submitted samples only)
Crack/cocaine
THC
Alcohol

STA (n ⫽ 32),
% (number of
samples)

STCM (n ⫽ 33),
% (number of
samples)

t valuea

p value

9.8 (113)
10.3 (119)
9.8 (113)

52.9 (628)
53.5 (636)
54.2 (644)

4.286
4.206
4.310

.0001
.0001
.0001

8.3(96)
9.8(113)
9.4(108)

46.5(552)
50.3(598)
53.9(641)

4.138
3.906
4.408

.0001
.0001
.0001

89.2(96)
93(113)
98.4(113)

87.8(552)
92.6(598)
99.7(641)

⫺.872
⫺.112
1.075

.386
.911
.287

Note. STA ⫽ standard treatment alone; STCM ⫽ standard treatment plus contingency management; THC ⫽
sdelta-9-tetrahydrocannabinol.
a
The reference group is the STA condition.

essential to assessments of treatment efficacy. Although the CM
modality employed in this study was not designed to reinforce
attendance or retention, our results suggest that CM targeting
abstinence can have a substantial effect on those outcomes. We
found that CM not only promoted significantly better treatment
attendance but also increased by 68.9 times the likelihood of full
retention in treatment, with over 50% of the STCM participants
being retained until the end of the treatment period. These results
are consistent with those of other trials of CM targeting cocaine
abstinence, including voucher-based programs (Garcia-Rodriguez
et al., 2009; Higgins et al., 1993, 1994; Secades-Villa et al., 2011)
and prize-based programs (Petry, Alessi, & Ledgerwood, 2012;
Petry, Martin, & Simcic, 2005; Petry et al., 2004) targeting abstinence from cocaine, as well as with those of trials of CM targeting
abstinence from multiple stimulants, including cocaine (Petry,
Peirce, et al., 2005; Rawson et al., 2006).
The proportions of crack cocaine–negative samples submitted
were significantly higher in the experimental (STCM) group than
in the control (STA) group (46.5% vs. 8.3%) when all expected
samples were considered in the denominator, but these differences
primarily related to differential sample submission rates between
the groups. Patients in the control condition submitted only about
10% of the expected 36 samples, and the proportions of submitted
samples that tested negative were similarly high in both groups.
Nevertheless, more than one fifth of the participants in the STCM
group documented consistent abstinence for the entire treatment
period, compared with none of those in the STA group. Such
results suggest that a proportion of crack cocaine users can achieve
optimal responses once appropriate treatment has been provided.
Our findings are in keeping with those of several other trials of
CM targeting cocaine abstinence (García-Fernández et al., 2011;
Garcia-Rodriguez et al., 2009; Higgins et al., 1991, 1993; 1994;
Petry et al., 2012; Petry, Martin, & Simcic, 2005; Petry et al.,
2004; Secades-Villa et al., 2011; Silverman et al., 1996) as well as
with those of trials of CM targeting abstinence from stimulants in
general (McDonell et al., 2013; Petry, Peirce, et al., 2005; Peirce
et al., 2006; Rawson et al., 2006). In all of those trials, the

likelihood of submitting cocaine-negative urine samples was considerably greater among the participants receiving CM interventions, who also achieved longer periods of continuous abstinence.

Limitations and Future Directions
Our study has several limitations that should be considered.
First, a substantial number of urine test results were missing,
especially among the control group participants. We can hypothesize that this is partially due to the severity of crack
cocaine dependence in the studied population and the lack of
efficacy of the standard treatment. However, the differential
rates of missing data between the groups affect a full understanding of the effects of this intervention. Therefore, the large
effect size of the CM intervention when all expected samples
were considered in the denominator, as well as the lack of
evidence of efficacy of CM when only submitted samples were
considered, can be partially attributed to the large quantity of
missing data. It is of note that different results (including
smaller between-groups differences) might have been obtained
if the control group had received an intervention that provided
more data for analysis. Furthermore, it is important to state that
we attempted to conduct 3- and 6-month follow-up evaluations
to assess CM’s long-term effects. However, very few patients
completed the follow-up assessments, impeding any adequate
quantitative analyses of these outcomes.
Another limitation is that our study was performed at a single
center. Considering that there is no standardization of addiction
treatment protocols in Brazil, our results could vary if replicated at
centers where different treatment methods are employed and patient demographics differ. Hence, it is difficult to predict how
representative the results obtained for STCM and STA are in
comparison with the standard treatments currently available in the
country. In addition, our study offers limited insight into how
effective CM can be when applied in combination with other
treatment approaches.
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Regardless of its limitations, our study produced results suggesting that implementing CM in the setting of outpatient treatment at public health care facilities can be an effective strategy to
address the public health crisis of crack cocaine use in Brazil.
Finally, even though our study was not designed to conduct costeffectiveness evaluations, the average monthly cost of US$29.00
per patient appears insignificant compared with the social and
financial burden of crack cocaine use in Brazil.
There is a need for additional studies of CM targeting crack
cocaine abstinence, conducted at multiple centers, involving larger
samples, including different reinforcement strategies (in terms of
schedule and magnitude), targeting other desirable responses (such
as retention and medication compliance), offering different forms
of reinforcers (such as housing and access to employment), and
designed to address cost-effectiveness issues. Such studies could
provide further evidence of the efficacy of CM in the treatment of
crack cocaine dependence.
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