
Employment-based abstinence reinforcement as a maintenance
intervention for the treatment of cocaine dependence: post-
intervention outcomes

Anthony DeFulio, Ph.D. and Kenneth Silverman, Ph.D.
Johns Hopkins University School of Medicine

Abstract
Aims—Due to the chronicity of cocaine dependence, practical and effective maintenance
interventions are needed to sustain long-term abstinence. We sought to assess the effects of long-
term employment-based reinforcement of cocaine abstinence after discontinuation of the
intervention.

Design—Participants who initiated sustained opiate and cocaine abstinence during a 6-month
abstinence reinforcement and training program worked as data entry operators and were randomly
assigned to a group that could work independent of drug use (Control, n = 24), or an abstinence-
contingent employment (n = 27) group that was required to provide cocaine- and opiate-negative
urine samples to work and maintain maximum rate of pay.

Setting—A nonprofit data entry business.

Participants—Unemployed welfare recipients who persistently used cocaine while in
methadone treatment.

Measurements—Urine samples and self-reports were collected every six months for 30 months.

Findings—During the employment year, abstinence-contingent employment participants
provided significantly more cocaine-negative samples than controls (82.7% and 54.2%; P = .01,
OR = 4.61). During the follow-up year, the groups had similar rates of cocaine-negative samples
(44.2% and 50.0%; P = .93), and HIV-risk behaviors. Participants’ social, employment, economic,
and legal conditions were similar in the two groups across all phases of the study.

Conclusions—Employment-based reinforcement effectively maintains long-term cocaine
abstinence, but many patients relapse to use when the abstinence contingency is discontinued,
even after a year of abstinence-contingent employment. Relapse could be prevented in many
patients by leaving employment-based abstinence reinforcement in place indefinitely, which could
be facilitated by integrating it into typical workplaces.
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INTRODUCTION
The chronicity of drug dependence is well documented,1–8 and suggests a critical need for
the development of interventions designed to maintain drug abstinence over time spans that
are far longer than those currently delivered in most clinical and research settings.9–11

Toward this end, we have sought to develop a practical long-term contingency management
intervention for drug dependence. In contingency management interventions, patients earn
reinforcers (e.g., vouchers or privileges) upon meeting objectively observable and
measurable criteria set by the clinician. Abstinence reinforcement is a type of contingency
management intervention in which patients earn reinforcement contingent upon providing
biological samples that confirm recent drug abstinence. Abstinence reinforcement
interventions are typically studied as a method for initiating drug abstinence and
implemented via outpatient clinics over 12-week periods, but the chronicity of drug
dependence suggests that evaluation of an intervention’s success in maintaining long-term
drug abstinence is of utmost importance.

Many studies have shown that abstinence reinforcement can effectively increase drug
abstinence, and a recent meta-analysis has identified contingency management as a highly
effective treatment for drug dependence.12 Prior studies of contingency management
interventions also show that increasing the magnitude of reinforcement (i.e., the value of the
incentives) can improve outcomes in individuals who initially appear unresponsive to the
intervention.13 Other research has shown that arranging long-term exposure to abstinence
reinforcement can maintain abstinence over an extended period of time.14 Thus, a
potentially effective way to design a contingency management intervention is to arrange
long-term, large magnitude reinforcement of drug abstinence. The therapeutic workplace is
an employment-based contingency management intervention that is designed to address the
practical problem of how to provide large-magnitude, long-term reinforcement of drug
abstinence.15,16 In most contingency management interventions, patients earn vouchers
exchangeable for goods or services, or a chance of winning a prize, upon submitting
biological samples that meet criteria set by the clinician. In the therapeutic workplace,
unemployed drug dependent adults are invited to paid job training or employment, and are
required to provide drug-free urine samples to maintain access to the workplace and
maintain maximum rate of pay. Since employee wages are a standard operating cost of most
businesses, the cost of employment-based abstinence reinforcement could be reduced to the
cost of urinalysis when applied as a long-term maintenance intervention.

A recent randomized controlled trial evaluated employment-based abstinence reinforcement
as a maintenance intervention, and showed that employment-based abstinence contingencies
were effective and critical in maintaining long-term cocaine abstinence.17 In that study,
welfare recipients who persistently used cocaine while enrolled in methadone maintenance
treatment were required to submit urine samples that demonstrated abstinence from opiates
and cocaine in order to access paid job training during a six-month abstinence-initiation
phase. Participants who initiated sustained abstinence and who completed the training
required to become data entry operators were hired as employees of a non-profit data entry
business for one year and randomly assigned to one of two groups. Urine samples were
collected from all participants, but participants assigned to the employment-only control
group could work independent of the results of urinalysis, while participants assigned to the
abstinence-contingent employment condition were required to maintain opiate and cocaine
abstinence in order to work and maintain maximum pay. The abstinence-contingent
employment group submitted significantly more opiate- and cocaine- negative urine samples
at monthly assessments throughout the year of employment, indicating that employment-
based abstinence contingencies were important in the maintenance of drug abstinence in this
population.
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Although post-treatment relapse is common across all treatment modalities, at least two
studies have shown that abstinence reinforcement increased the probability of cocaine
abstinence during post-treatment follow-up,18,19 and the duration of abstinence achieved by
participants during an abstinence reinforcement intervention has been associated with long-
term outcome.14 Since the participants assigned to the abstinence-contingent employment
group in the present study experienced an abstinence reinforcement intervention that
exceeded the duration of almost all prior studies, it is possible that we could observe longer-
lasting post-intervention effects. The purpose of the present analysis is to determine whether
the additional year of abstinence contingencies experienced by the abstinence-contingent
employment participants resulted in improved outcomes after discontinuation of the
employment-based abstinence reinforcement contingency.

METHOD
Study participants and setting

Participants were 128 unemployed cocaine-dependent methadone maintenance patients who
received welfare. Specific inclusion/exclusion criteria have been reported previously.17 The
study was conducted in a therapeutic workplace that included a model data entry business in
Baltimore, MD.20

Procedures
All participants were enrolled in phase 1 of the therapeutic workplace intervention for 6
months. During this phase, participants trained to become data entry operators. On Monday,
Wednesday and Friday, participants provided breath and urine samples under direct
observation. Breath samples were tested for alcohol. Urine samples were tested for opiates
and cocaine. Participants earned a base pay of $8.00 per hour in vouchers and could earn
approximately $2.00 per hour in vouchers based on productivity on the training programs.
Earnings accumulated in the participant’s account until exchanged for a gift card or other
approved goods and services.

After an initial induction period during which participants could attend the workplace
independent of their urinalysis results, a stepped contingency program was introduced to
initiate abstinence from cocaine, opiates, and alcohol. Participants were required to provide
evidence of abstinence from the substances included in the contingency in order to work and
maintain maximum pay. If a participant failed to provide a mandatory sample or provided a
sample that tested positive for a substance covered by the contingency, then access to the
workplace was denied until the participant could provide evidence of recent abstinence.
Upon return to work, the rate of base pay was temporarily reduced and then increased
incrementally to the original level as drug abstinence was maintained. The contingencies,
stepped contingency program, details of the training, and the results of phase 1 of the
program are described in detail elsewhere.21

Participants who attended the workplace on at least 50% of possible days, provided urine
samples that met the reinforcement criteria on at least 80% of the collection opportunities
during the four weeks prior to evaluation for inclusion in phase 2, and attained minimal
typing proficiency qualified to participate in phase 2 and were eligible to be hired as
employees of the nonprofit data entry business for one year and randomly assigned to the
employment-only group (n = 24) or the abstinence-contingent employment group (n = 27).
One participant of the latter group died early in the course of study participation for reasons
unrelated to the study and was excluded from all present analyses. The two groups were
demographically similar. Overall, the participants’ mean age was 43 years, 77% were
female, and 88% were black. Phase 2 participants earned approximately $10 per hour, based
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partly an hourly wage and partly on pay for productivity (approximately $4.00 per hour as
productivity pay given normative performance). Phase 2 participants received regular bi-
weekly paychecks instead of vouchers.

Study groups
Participants assigned to the abstinence-contingent employment group were required to
continue providing drug negative urine samples to access the workrooms on mandatory
collection days, which were initially scheduled as in phase 1, but became random and
progressively less frequent as abstinence was sustained. Participants assigned to the
employment-only group were required to provide urine samples, but were no longer required
to provide drug-negative samples in order to access the workplace or maintain maximum
rate of pay. All phase 2 methods are described in greater detail elsewhere.17

After one year in phase 2, employment at Hopkins Data Services ended for all participants.
Follow-up assessments were conducted 6 and 12 months after the end of phase 2, which was
24 and 30 months after enrollment in phase 1, respectively.

Outcome measures
The primary outcome measure was cocaine-negative urine samples (urinary
benzoylecgonine concentration of <300 ng/mL). Secondary measures were opiate-negative
urine samples (urinary morphine concentration of <300 ng/mL), and self-reported HIV-risk
behaviors, and social, employment, economic, and legal conditions. HIV-risk behaviors
were assessed using the Risk Assessment Battery.22 Other self-report measures were
assessed using the Addiction Severity Index – Lite (ASI-Lite),23 and the Treatment Services
Review.24 Primary and secondary measures based on assessments conducted at six-month
intervals during phase 2 and the follow-up period.

Data analysis
The two groups were compared on dichotomous outcome measures assessed at a single time
point (i.e., at intake to the study or at the end of phase 1) using logistic regression and on
dichotomous outcome measures assessed twice during a condition (i.e., the phase 2
employment or follow-up periods) using Generalized Estimating Equation (GEE). For each
group, a Spearman’s rank correlation analysis was used to assess the relationship between
the percentage of cocaine negative urine samples collected from group participants during
the employment period and the percentage of cocaine negative urine samples collected
during follow-up. Exploratory analyses were conducted to identify predictors of post-
treatment abstinence outcomes. Specifically, logistic regression was used to determine if a
minimal set of participant characteristics and baseline measures collected prior to random
assignment were associated with cocaine abstinence in the post-intervention follow-up
period. Missing urine samples and missing self-report measures of drug use were treated as
indicating drug use. Analyses in which missing data were ignored were also conducted but
are not reported because they yielded similar outcomes in all cases. No assessments were
missing at intake or at the end of phase 1. During phase 2, 100 and 94.4 percent of
assessments were collected for employment-only and abstinence-contingent employment
groups, respectively. At the 24-month follow-up time point, 100 and 92.3 percent of
assessments were collected, and at the 30-month follow-up time point, 87.5 and 80.8 percent
of assessments were collected for employment-only and abstinence-contingent employment
groups, respectively. All analyses were conducted using SAS 9.1, were two-tailed, and were
considered significant at p < .05.
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RESULTS
Figure 1 shows that almost all participants in both groups provided cocaine positive urine
samples at intake to the study and cocaine negative urine samples at the end of phase 1. The
figure also shows that abstinence-contingent employment participants maintained
significantly higher rates of cocaine abstinence during phase 2 relative to the employment
only group, but that this difference was not apparent during the follow-up period. Analysis
of urine samples collected during phase 2 employment (at the 12- and 18-month time points)
showed that abstinence-contingent employment participants provided significantly more
cocaine-negative urine samples than employment-only participants [82.7% and 54.2%,
respectively; P = .01, odds ratio (OR) = 4.61, 95% confidence interval (CI) = 1.38 – 15.38].
At the follow-up time points, the two groups were not significantly different (P = .93, OR =
0.96, 95% CI 0.37 – 2.52), and the percentage of cocaine negative samples observed during
follow up for abstinence-contingent employment (44.2%) and employment-only (50.0%)
groups was similar to the proportion of cocaine negative samples observed for the
employment-only group during phase 2. As reported previously, opiate use was very low in
both groups and not significantly different at any time point throughout the study.

Figure 2 shows individual participants’ cocaine urinalysis results at six-month intervals
during the year of phase 2 employment and at the follow-up time points during the year after
phase 2. Overall, the figure shows that the pattern of cocaine-negative urine samples of
individual participants across the phase 2 and follow-up time points is fairly stable for
employment-only participants, whereas it is not stable for abstinence-contingent
employment participants. Most importantly, of the ten employment-only participants who
provided cocaine-negative urine samples in study months 12 and 18 (i.e., during phase 2),
70% maintained that pattern during follow-up. In contrast, only 30% of the 20 abstinence-
contingent employment participants who provided cocaine-negative urine samples in study
months 12 and 18 maintained that pattern during follow-up. Statistical analyses confirmed
these general observations by showing that the percentage of cocaine-negative urine samples
obtained at 12- and 18-month time points were significantly correlated with the percentage
of cocaine-negative urine samples obtained at follow-up time points (24 and 30 months) in
the employment-only group (P = .001; r = .63), but they were not correlated in the
abstinence-contingent employment group (P = .59; r = .11).

During the follow-up period, self-reported rates of HIV risk behaviors were relatively low in
both groups and no significant differences were obtained. No injection drug use was
reported by any participant during the follow-up period, and abstinence from crack was
reported by 75% and 66.7% of employment-only and abstinence-contingent employment
group participants, respectively. We previously reported a significant effect on trading sex
for drugs or money during the intervention period, but this difference was not maintained
during follow-up; 8.3% and 3.8% of participants in the employment-only and abstinence-
contingent employment groups reported trading sex for drugs or money, respectively.

Analyses of the relationship between pre-treatment participant characteristics and post-
treatment cocaine abstinence (defined by the submission of 2 cocaine negative samples
during the follow up year; Y/N) showed that being younger (Wald χ2

(1) 5.39, P = 0.02, OR
= 1.17, 95% CI = 1.02–1.33) and male (Wald χ2

(1) 4.12, P = 0.04, OR = 0.16; 95% CI =
0.03–0.94) were associated with abstaining from cocaine use during the follow-up period,
Income from all sources (including welfare) in the 30 days prior to study participation,
completion of HS or GED (Y/N), and days of self-reported cocaine use in the month prior to
joining the study were not significantly associated with post-treatment outcome. Analyses of
the relationship between baseline measures obtained during the first 30 days of induction in
phase 1 (when no contingencies were applied) and post-treatment cocaine abstinence were
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also conducted. These analyses showed the proportion of cocaine negative samples obtained
during this period (missing = positive) was positively correlated with post-treatment cocaine
abstinence (Wald χ2 (1) 4.12, P = 0.04, OR = 23.14, 95% CI = 1.11–481.26), but the percent
of days attended in the first 30 days of induction was not predictive of post-treatment
abstinence.

The data in Table 1 characterizes social, employment, economic and legal conditions of the
lives of participants in the two groups over the course of participation in the study. Overall,
the table shows that the lives of participants in the two groups were fairly similar throughout
the study. The participants in the two study groups were not significantly different on any of
these measures at intake, at the end of training, during the year of employment, or during the
year of follow-up. More participants reported earning at least some money from
employment during the year of follow-up compared to at study intake, but only about 40%
of participants earned any money from employment during the year after employment in
therapeutic workplace. Similarly, a lower percentage of study participants were on welfare
or living in poverty during the year of follow-up compared to at study intake, but the
majority of participants were on welfare and in poverty during the year of follow-up. Social
stability indices showed that a large majority of participants were satisfied with their living
situation and still in drug treatment during the year of follow-up. Reported rates of illegal
activity and new involvement with the criminal justice system were low at all points
throughout the study.

DISCUSSION
Employment-based abstinence reinforcement effectively maintained cocaine abstinence
throughout a year of employment; however, maintenance of employment-based abstinence
reinforcement throughout the year of employment was not effective in promoting abstinence
after the reinforcement intervention was discontinued. Abstinence-contingent employment
participants maintained significantly and substantially higher rates of cocaine-negative urine
samples than employment-only participants during phase 2, whereas the two groups
provided very similar rates of cocaine negative urine samples during the follow-up year after
the intervention was discontinued. Twenty of the 27 abstinence-contingent employment
participants (74%) provided cocaine-negative urine sample at both of the assessment time
points during the year in phase 2 (while the employment-based abstinence reinforcement
contingencies were in effect), but only six (22% of participants) provided cocaine-negative
urine samples at both assessment time points during the follow-up year. These results
provide additional compelling evidence of the chronicity of cocaine dependence and support
the common observation that many patients relapse to drug use after leaving treatment.1–11

The present findings provide strong support for our view that ongoing intervention is
required to maintain cocaine abstinence in many cocaine-dependent methadone patients who
initiate abstinence during an abstinence reinforcement intervention. The data from phase 2
of this study suggests that employment-based abstinence reinforcement can be an effective
maintenance intervention. One of the greatest potential benefits of employment-based
contingency management interventions is that they offer a method of harnessing a large
magnitude and widely available reinforcer, wages from work, for therapeutic benefit. Since
wages from work are a standard operating cost for any business, the cost of implementing
employment-based contingency management as a maintenance intervention could
potentially be reduced to the cost of the urinalysis program. Thus, it may be economically
and logistically feasible to sustain employment-based abstinence reinforcement indefinitely.
The long-term delivery of methadone maintenance in the treatment of opioid dependence
offers a precedent and a model for the long-term delivery of employment-based abstinence
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reinforcement. Evaluating methods of achieving economic and logistical feasibility should
be a primary focus of future studies of employment-based abstinence reinforcement.

It is also possible that novel techniques could be developed that will enhance the long-term
effectiveness of abstinence reinforcement interventions; however no effective technique has
been identified to date. One technique that has been tested in previous clinical trials is
combining cognitive behavior therapy with abstinence reinforcement interventions,25–27 but
none of the studies in which this combined approach was tested reported significant
improvements in long-term cocaine abstinence outcomes relative to abstinence
reinforcement alone. It is possible that an alternative therapeutic approach to relapse
prevention will enhance the long-term outcomes of abstinence reinforcement more
effectively than cognitive-behavior therapy. It is also clear from the present study that
continuation of employment alone will be insufficient to maintain cocaine abstinence for
many people, as shown by the relatively high rate of cocaine use in the employment only
group during the year of employment. Although the contingency is clearly necessary, it may
be possible to reduce the frequency of urine testing substantially while maintaining the
effectiveness of the intervention. In the employment phase of the present study the testing
schedule was thinned from thrice weekly to once bi-weekly on average as drug abstinence
was maintained over the course of six months. Whether still more infrequent testing would
be sufficient to maintain abstinence should be evaluated in future studies.

Interestingly, about 25% of participants maintained consistent cocaine abstinence use after
the abstinence reinforcement contingencies were discontinued, whether those contingencies
were discontinued after only 6 months (employment-only participants) or after 18 months
(abstinence-contingent employment participants). The design of this study does not allow us
determine whether initial exposure to the employment-based abstinence reinforcement
contributed to the long-term abstinence outcomes for those individuals. However, other
studies have shown that voucher-based abstinence reinforcement can produce increases in
cocaine abstinence that persist after abstinence reinforcement is discontinued.18,19 The
results of this study indicate that maintenance of post-treatment cocaine abstinence was most
likely when baseline cocaine use was less severe. This finding indicates that patients who
exhibit high rates of cocaine use during the early stage of treatment are especially likely to
need ongoing maintenance intervention to sustain drug abstinence over an extended period
of time. Importantly, the results from the employment phase of the study show that cocaine
abstinence can be sustained even in those heavy cocaine users when employment-based
abstinence reinforcement is maintained.

By common standards, the 30-month duration of this study is fairly long. Yet for most drug
users, a 30-month period represents a small fraction of their struggle with drug dependence.
Our treatments should seek to promote abstinence that lasts far longer than 30 months, and
ideally for the remainder of patients’ lives. The results of this study illustrate the difficulty in
promoting life-long abstinence. However, the results of this study also suggest that
employment-based abstinence reinforcement has the potential to be a very valuable method
for promoting lifelong drug abstinence, particularly if the abstinence reinforcement
contingencies are maintained.
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Figure 1.
Percent of cocaine-negative samples collected at intake (Study Month 0), the end of the
abstinence initiation and training phase (Study Month 6), during employment (Study Months
12 and 18), and at post-treatment follow-up (Study Months 24 and 30). Missing samples
were counted as positive. The asterisk indicates that the groups are significantly different (p
< .05) based on GEE analysis.
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Figure 2.
Dichotomous results of cocaine urinalysis for individual participants at four time points. The
left panel shows the results for the abstinence-contingent employment group, and the right
panel shows results for the employment-only group. Rows represent individual participants
and columns represent time points. In each panel, the two columns to the left of the vertical
midline represent data obtained during the year of employment (Study Months 12 and 18),
and the two columns to the right of the line show represent follow-up data obtained after the
discontinuation of the study (Study Months 24 and 30). Filled squares indicate cocaine-
negative urine samples, open squares indicate cocaine-positive samples, and blank spaces
indicate missing data. The numbers on the vertical axes correspond to participant numbers
reported in DeFulio et al. (2009).
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TABLE 1

EMPLOYMENT, ECONOMIC, SOCIAL, AND LEGAL OUTCOMES

Percentage

Chi Square* pEmployment Only Abstinence- Contingent Employment

Employment Outcomes

 Earned any money from work

  Intake 12.5 0 3.46 0.06

  Training 20.8 15.4 0.25 0.62

  Employment 100 100 - -

  Follow-up 41.7 42.3 0.002 0.96

 Received job/academic training a

  Intake - - - -

  Training 100 100 - -

  Employment 0 0 - -

  Follow-up 8.3 11.5 0.14 0.71

Economic Outcomes

 Received welfare

  Intake 100 100 - -

  Training 83.3 80.8 0.06 0.81

  Employment 66.7 65.4 0.01 0.92

  Follow-up 75 69.2 0.21 0.65

 Employment income below poverty threshold b

  Intake 100 100 - -

  Training 95.8 100 0.002 0.97

  Employment c 75 88.5 1.53 0.22

  Follow-Up 87.5 88.5 0.01 0.92

Social Stability Outcomes

 Satisfied with living arrangement

  Intake 54.2 69.2 1.20 0.27

  Training 79.2 92.3 1.79 0.18

  Employment 70.8 84.6 1.38 0.24

  Follow-up 95.8 96.2 0.003 0.95

 Received drug treatment a

  Intake 100 100 - -

  Training 100 100 - -

  Employment 100 100 - -

  Follow-up 87.5 80.8 0.42 0.517

Legal Outcomes

 Any illegal activity for profit

  Intake 20.8 15.4 0.25 0.62

  Training 8.3 0 2.26 0.13

  Employment 4.2 0 1.11 0.29
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Percentage

Chi Square* pEmployment Only Abstinence- Contingent Employment

  Follow-up 12.5 0 3.46 0.06

 Charges, trial, or sentence pending

  Intake 4.2 0 1.11 0.29

  Training 4.2 0 1.11 0.29

  Employment 12.5 0 3.46 0.06

  Follow-up 16.7 3.9 2.28 0.13

*
DF = 1

All items based on ASI-Lite assessment unless otherwise noted

a
From the Treatment Services Review

b
Based on 2005 US Department of Health and Human Services Poverty Guidelines

c
Includes income earned from employment at the therapeutic workplace.
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