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Abstract

This study assessed the effectiveness of a brief abstinence reinforcement procedure for initiating cocaine abstinence in
methadone maintenance patients. On Monday of the test week, 72 cocaine-abusing methadone patients were offered a $100
voucher if urine samples collected on Wednesday indicated that they had abstained from cocaine across that 2-day period. A
patient was considered abstinent and the voucher delivered if the urine benzoylecgonine concentration decreased by 50% from
Monday to Wednesday (quantitative criterion) or if the concentration of Wednesday’s urine sample was 5300 ng/ml. Overall,
79% of study patients showed urinalysis evidence of abstention from cocaine between Monday and Wednesday of the test week.
In a subsample with complete data (n=50), significantly more patients abstained from cocaine from Monday to Wednesday of
the test week (84%) than from Monday to Wednesday of the week before (36%) or after (32%) the test week . Furthermore, while
almost all patients (94%) decreased their benzoylecgonine concentration from Monday to Wednesday of the test week,
significantly fewer patients’ benzoylecgonine concentrations decreased from Monday to Wednesday of the week before (56%) or
after (48%) the test week. This highly efficacious procedure may have clinical application where reliable abstinence initiation is
desired, either on a temporary basis (e.g. sobriety sampling) or at the start of longer-term interventions. It may also be possible
to use the brief abstinence test as an experimental model to assess the effects of other therapeutic interventions on abstinence
initiation in treatment settings. © 2000 Elsevier Science Ireland Ltd. All rights reserved.

Keywords: Voucher-based reinforcement; Abstinence initiation; Cocaine abuse; Urinalysis; Methadone patients; Contingency contracting

www.elsevier.com/locate/drugalcdep

1. Introduction

A significant proportion of methadone patients are
also cocaine dependent and continue abusing cocaine
during methadone treatment (Grella et al., 1997; Kidorf
and Stitzer, 1993). Cocaine abuse in methadone pa-
tients predicts poor clinical outcome (Dunteman et al.,
1992; Kidorf et al., 1994), increased risk of HIV infec-
tion (Grella et al., 1995; Meandzija et al., 1994), unem-
ployment (Zanis et al., 1994), criminal activity (Hunt et
al., 1986), and complications during pregnancy (Chas-

noff et al., 1985). Unfortunately, there is no generally
accepted effective treatment for cocaine abuse.

Recently, behavioral treatments have produced
promising results in reducing cocaine use. Higgins et al.
(1994) reported successfully using vouchers to reinforce
increased cocaine abstinence in primary cocaine-depen-
dent outpatients. In that study, patients were randomly
assigned to a behavioral program based on the Com-
munity Reinforcement Approach (CRA) (Azrin et al.,
1973; Hunt and Azrin, 1973) with or without an added
abstinence reinforcement component. The reinforce-
ment program provided cash-valued vouchers that
could be redeemed for goods and services contingent
upon drug-free urines. Initial voucher values were low
($2.50) but escalated with consecutive cocaine-free

* Corresponding author. Tel.: +1-410-550-0042; fax: +1-410-550-
0030.

E-mail address: mstizer@jhmi.edu (M.L. Stitzer)

0376-8716/00/$ - see front matter © 2000 Elsevier Science Ireland Ltd. All rights reserved.
PII: S 0 3 7 6 -8716 (99 )00090 -3



E. Robles et al. / Drug and Alcohol Dependence 58 (2000) 205–212206

urines in a schedule designed to promote sustained
abstinence. Patients in the voucher treatment group
achieved significantly more consecutive weeks of co-
caine abstinence (mean=11.7) than the no-voucher
group (mean=6.0). Also, significantly more patients in
the voucher treatment group were retained for the full
duration of the study (75% vs. 40%). Twenty four
weeks after entering treatment, patients in the voucher
group showed significantly greater improvement than
those in the no-voucher group on the drug scale of the
addiction severity index (ASI), and only the voucher
group showed significant improvement on the ASI psy-
chiatric scale.

Since then, other studies have shown the effectiveness
of voucher reinforcement to increase abstinence from
cocaine in methadone patients. In a study by Silverman
et al. (1996), 37 cocaine-abusing methadone patients
were randomly assigned to receive voucher reinforce-
ment contingent on cocaine abstinence according to a
schedule similar to Higgins’, or to a control group.
Patients receiving contingent vouchers achieved signifi-
cantly more weeks of cocaine abstinence, and signifi-
cantly longer duration of sustained cocaine abstinence
than patients in the control group. However, despite
significant and clinically important reductions in co-
caine use, the study also found that about half of the
patients in the contingent reinforcement group did not
reduce cocaine use when exposed to the treatment. This
raises the possibility that some cocaine abusing patients
may be refractory to this type of behavioral treatment.
However, contingent voucher procedures have been
tested under only limited circumstances and a narrow
set of parameter values. Therefore, before concluding
that some patients will not reduce cocaine use when
exposed to this treatment, more research is needed to
explore variations in parameters known to influence the
efficacy of reinforcement contingencies.

This study explored the combined effects of two
parameters of reinforcement contingencies known to
affect reinforcement efficacy, reinforcement magnitude
and the size of the response required for reinforcement.
In general, reinforcement efficacy increases as reinforcer
magnitude increases and the size of the response re-
quirement decreases (Catania, 1963; Collier et al., 1972;
Roper, 1975; Stitzer and Bigelow, 1983, 1984). The goal
in designing this procedure was to implement parameter
values that might maximize initial response to a contin-
gent reinforcement intervention in order to initiate co-
caine abstinence in the largest possible proportion of
patients. Accordingly, we employed a relatively high
magnitude reinforcer ($100), and a short (2-day) co-
caine abstinence requirement. Implementing this proce-
dure was made possible by the use of quantitative
urinalysis criteria which allow for differentiation within
a 2-day window between ‘new’ cocaine use and carry-

over from previous uses (Preston et al., 1997). Accord-
ingly, abstinence was inferred from urine specimens
containing 5300 ng/ml of benzoylecgonine, or from a
benzoylecgonine concentration reduction of ]50%
compared to a sample taken two days before.

The purpose of this study was to assess the extent of
behavior change achieved by methadone maintenance
patients exposed to a procedure that reinforced quanti-
tative reductions in urine benzoylecgonine concentra-
tions, and to determine its usefulness in producing
evidence of cocaine abstinence initiation.

2. Methods

2.1. Subject characteristics

Seventy-two outpatients were consecutively admitted
to the Behavioral Pharmacology Research Unit’s
methadone clinic over a period of 13 months. These
patients were intravenous opiate abusers with an opioid
dependence history of at least 1 year. Table 1 shows the
demographic, diagnostic and baseline drug use charac-
teristics of all 72 study patients and of a subset of 50
patients with no missing data who were included in a
more comprehensive analysis of outcomes. Overall,
these patients showed high rates of both cocaine
(mean=87.3% of urines positive) and opiate (mean=
64.1% of urines positive) use during a 4-week baseline
period prior to the experimental intervention. In addi-
tion, urinalysis testing indicated that seven individuals
(9.7% of the sample) were regular benzodiazepine users,
submitting 75–100% of benzodiazepine positive urines.
Overall, 11.9% of urines were benzodiazepine positive
for the entire study sample.

2.2. Standard treatment

All patients received 13 weeks of daily methadone
maintenance treatment and weekly individual counsel-
ing and group therapy. Methadone doses were stabi-
lized during the first five weeks of treatment, and were
not disclosed to study patients or staff in contact with
them. New intakes were started at 10 mg of daily
methadone and received 10 mg daily increases until
they reached 60 mg; patients transferring from another
program were maintained initially on their previous
dose. Any patients, irrespective of starting dose, who
continued providing one or more opiate-positive sam-
ples during weeks 3, 4 or 5 were given up to four 10-mg
dose increases over 2 weeks, to a maximum of 100 mg
per day. All but seven patients (90%) received the four
possible dose increases to 100 mg. The daily average
methadone dose stabilized at 96.7 mg.
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2.3. Urine collection and testing

Urine specimens were collected every Monday,
Wednesday and Friday under observation by trained
technicians, and immediately temperature-tested to de-
termine their validity. If urine specimens measuring
above 37.2°C or below 34.4°C were submitted, the
patient’s ear temperature was taken. If the ear tempera-
ture was 0.54°C above the urine temperature, or if the
urine temperature was greater than the ear temperature,
the sample was discarded and the patient was required
to leave a second specimen. Samples of less than 30 cc
of urine were discarded and the volunteer was required
to submit a second sample. All specimens were tested
for cocaine, opiates, and benzodiazepines using an on-
site Toshiba 30R (Syva–Dade Behring, San Jose, CA)
system. Samples reported in this study were also sent to
a commercial laboratory for quantitative benzoylecgo-
nine and creatinine concentration determinations. Ben-
zoylecgonine concentration was obtained using an
Abbott Axsym fluorescence polarization immunoassay
instrument and Abbott reagents (Abbott Laboratories,
Abbott Park, IL). Creatinine concentration was deter-
mined with a Hitachi 717 EMIT analyzer using
Beringer reagents (Beringer–Mannheim, Indianapolis,

IN). Patients who failed to deliver a urine specimen on
a designated collection day were required to do so on
the following day, however, those specimens were not
included in data analyses.

2.4. Brief abstinence reinforcement procedure

On Monday of treatment week 9, in addition to their
standard methadone treatment, patients were given the
following written instructions which were also read to
them by staff:
� To help you initiate abstinence from cocaine, we

have developed an incentive program in which you
can earn a voucher worth $100 if you can completely
avoid cocaine for 2 days. To determine if you have
not used cocaine in the next 2 days we will use an
extremely sensiti6e urine test. Our usual urine test is
not nearly as sensitive as this one. With our usual
urine test we can only tell if you have been cocaine
abstinent for several consecutive days. However,
with the special urine testing procedure that we will
use for this incentive program, we will be able to
determine whether or not you have used any cocaine
at all. If this sensitive urine test shows that you have
not used cocaine from the time we see you today

Table 1
Characteristics of patients in a study of voucher-based reinforcement of cocaine abstinence

Complete data N=50Characteristics of study patientsa Incomplete data N=22 Intent to treat N=72

38.7 (0.7)38.8 (1.3)38.7 (0.8)Mean age, year (9SE)
16Married, % 14 15

]12 year education, % 48 59 51

Race
% Black 76 50 68

5024% White 32

Past 30 days’ income, $ (9SE)
831 (248)Illegal 872 (160)890 (205)

792 (123)Legal 542 (88) 715 (90)

Usual employment pattern, %
14 13Employed full-time 9

14Employed part-time 108
78 77 78Unemployed

Mean ASI composite scores (9SE)
Drug 0.38 (0.01)0.37 (0.01)0.38 (0.01)

0.17 (0.03)Legal 0.24 (0.06) 0.19 (0.03)
94.7 96.7Average methadone dose, mg 97.6

Baseline urine toxicology, mean (9SE) % of samples positi6e per week
87.1 (1.5) 88.0 (2.3)Cocaine 87.3 (1.2)
68.3 (2.0)Opiates 53.6 (3.5) 64.1 (1.8)

11.9 (1.5)28.2 (4.1)5.4 (1.3)Benzodiazepinesb

SCID diagnosis, (% of patients with current diagnosis)
Cocaine dependence 80 73 78

100 100 100Opioid dependence
24 36Antisocial personality disorder 28

a ASI indicates addiction severity index, SCID indicates structured clinical interview for DSM-IIIR.
b Based on once per week testing.
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until the time you report to the clinic on Wednesday,
you will earn a voucher worth $100. So all you need
to do is to stay away from cocaine for 2 days and
you will receive a $100 voucher.

� Your urine sample will be tested this week so we will
tell you whether or not you will receive a voucher on
Friday. You can use the $100 voucher to purchase
goods and services that are consistent with your
treatment goals. For the most part, you can use the
voucher to purchase most things that you buy legally
from a store or from service delivery companies.
Immediately after receiving the instructions all pa-

tients took a short quiz to ensure the procedures were
understood. Patients were blind to the testing proce-
dures used; they were considered cocaine abstinent if
their urine benzoylecgonine concentration decreased by
50% from Monday to Wednesday, or if their Wednes-
day’s urine benzoylecgonine concentration was at or
below the 300 ng/ml cutoff for qualitative urine testing,
while maintaining normal and consistent creatinine lev-
els (see description below). Patients meeting either crite-
rion received a $100 voucher on Friday. All patients
then received three additional weeks of methadone
maintenance before proceeding to other phases of their
treatment. The earned vouchers could be exchanged for
products (clothes, food, sporting goods, etc.) and ser-
vices (methadone clinic fees, utility bill payments, bus
passes, professional fees, etc.) available in the commu-
nity, as long as purchases were consistent with treat-
ment goals and a drug-free lifestyle. All voucher-related
purchases and payments were made by staff members.

2.5. Quantitati6e benzoylecgonine reduction criteria

Due to the 6–8 h urinary excretion half-life of ben-
zoylecgonine (Ambre, 1985), patients with a high uri-
nary benzoylecgonine concentration on Monday could
still test positive on Wednesday based on the standard
qualitative cut-off (i.e. 5300 ng/ml) even if they had
not used cocaine since their urine was tested on Mon-
day. Therefore, to distinguish new cocaine use from
‘carry over’ positives within a 2-day period, the semi-
quantitative abstinence criteria developed by Preston et
al. (1997) were used. These criteria apply to changes in
the benzoylecgonine concentration of consecutive sam-
ples, with the concentration of creatinine, a metabolic
product excreted at a relatively constant rate, used to
verify concentration validity. The normal range of crea-
tinine excretion in urine is 14–26 mg/kg per day in
men, and 11–20 mg/kg per day in women with a
variability of 15–20%, depending on the dietary intake
of meat (Tietz, 1986). Therefore, while concentration of
benzoylecgonine in two successive samples submitted
by abstinent patients must decrease, the concentration
of creatinine should remain constant and within the

normal range in undiluted urine specimens, thus
providing a relative measure of urine dilution (which
could result from increased fluid intake).

The semi quantitative abstinence criteria were applied
as follows: If Wednesday’s sample benzoylecgonine
concentration was 5300 ng/ml, or if it was 550% that
of the sample collected on Monday, then no new use
was assumed. The creatinine contents were then com-
pared to ensure that the urine samples were not diluted
(Lafolie et al., 1991). If Wednesday’s creatinine concen-
tration was ]20 mg/dl (the qualitative cutoff level),
the voucher was awarded. If Wednesday’s creatinine
concentration was B20 mg/dl, however, Wednesday’s
benzoylecgonine to creatinine concentration (BE/C) ra-
tio was compared to Monday’s. If the BE/C ratio
decreased from Monday to Wednesday then the sample
was considered valid, and the patient received the $100
voucher. If, however, Wednesday’s benzoylecgonine
concentration was not low enough to meet the above
criteria or if the creatinine concentration was too low to
deem the sample valid and the BE/C ratio did not
decrease between Monday and Wednesday, then new
use was assumed, and the voucher was not awarded.
Only two out of 403 samples (0.5%) were invalidated
due to low creatinine concentration.

2.6. Data analysis

The primary measures in this study were 1) mean
benzoylecgonine concentration change from Monday to
Wednesday, 2) percent of patients abstinent on
Wednesday according to the semiquantitative absti-
nence criteria, and 3) percent of patients abstinent on
Wednesday according to the qualitative criterion (ben-
zoylecgonine concentration 5300 ng/ml), and self-re-
ported cocaine use on Tuesday of each test week. For a
subgroup of 50 individuals who had complete data sets
(Monday and Wednesday quantitative urine test results
for 3 consecutive weeks), urinalysis data and self-re-
ported drug use corresponding to the abstinence test
week were compared to data from the weeks before and
after the test week using repeated measures ANOVA
with time (week before, during, and after the brief
abstinence test) as a factor. Due to skewness of the
distribution, benzoylecgonine concentration values were
compared using Friedman’s non-parametric ANOVA.
Post hoc comparisons of percent meeting qualitative
abstinence criteria, self-reported IV use, and ben-
zoylecgonine concentration means employed the Tukey
procedure. Changes in benzoylecgonine concentration
on Wednesday relative to Monday of the three succes-
sive weeks were compared using Cochran’s Q proce-
dure. Post hoc comparison of these data employed
Marascuilo and McSweeney (1967) method.
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Fig. 1. Panel A shows the percent of patients (N=50) whose benzoylecgonine concentration decreased by 50% or more on Wednesday compared
to Monday, or whose benzoylecgonine concentration on Wednesday was 5300 ng/ml. Panel B shows the percent of patients abstinent on
Wednesday according to the standard (5300 ng/ml) qualitative criterion. Data are reported for the abstinence reinforcement test week and for
the weeks immediately preceding and following, when no contingencies where in place.

3. Results

3.1. Intent-to-treat sample (n=72)

Data from the brief abstinence test were available for
67 of 72 patients. One individual refused participation
and four had missing data on one or both days of their
scheduled brief abstinence test. These five individuals
were included in the analysis as non-responders. In the
full sample, there were 68% whose benzoylecgonine
levels declined by]50% from Monday to Wednesday
and 36% whose benzoylecgonine levels on Wednesday
were 5300 ng/ml. Since some individuals (n=10) had
levels below 300 ng/ml on Monday of the test week, it
is also useful to look at a composite percentage of those
whose urine test results on Wednesday indicated no
cocaine use, either by declining benzoylecgonine con-
centrations or by meeting the qualitative abstinence
criteria on both days; that percentage was 79%.

3.2. Complete data subset (n=50)

During the test week, when the benzoylecgonine re-
duction contingency was in effect, 84% of these patients
met the concentration reduction criteria. In contrast,
only 36% and 32% met the cocaine metabolite reduc-
tion criteria during the week before and the week after,
respectively (F=22.43, d.f.=2, PB0.001; both
posthoc tests PB0.001); Fig. 1A shows this
relationship.

Analyses based on the standard qualitative test (Fig.
1B) of cocaine abstinence (5300 ng/ml) showed that
significantly more patients (38%) were cocaine abstinent
during Wednesday of the test week compared to
Wednesday of the previous (18%) and following (28%)
weeks (F=4.21, d.f.=2, PB0.05; both posthoc tests
PB0.05). Overall, 88% of subjects showed evidence of
abstinence, either by meeting the 50% benzoylecgonine

reduction criteria or by submitting a urine whose ben-
zoylecgonine concentration was 5300 ng/ml.

Mean benzoylecgonine concentration significantly de-
creased (Chi-square=12.04, d.f.=2, PB0.01) from
Monday to Wednesday of the test week (−21970
ng/ml), compared to corresponding periods of the pre-
vious (+7562 ng/ml) and following (+2521 ng/ml)
weeks (both posthoc tests PB0.01).

Individual change in benzoylecgonine concentration
from Monday to Wednesday is shown in Fig. 2. Data
points within each study week are shown as bars repre-
senting individual patients, arranged according to direc-
tion and amount of change from baseline. For almost
all patients (94%) benzoylecgonine concentration de-
creased from Monday to Wednesday of the test week;
in contrast only about half of the patients’ metabolite
concentration decreased from Monday to Wednesday
of the weeks before (56%) and after (48%) the test week
(Q=31.4; d.f.=2, PB0.001; both post hoc tests PB
0.01).

The percentage of patients reporting cocaine use on
Tuesday was 16% during the test week compared to
43% and 37% during the weeks preceding and following
the test week, respectively (Cochran Q, PB0.002).

Baseline data collected on Mondays of the three
consecutive weeks used in data analysis was examined
for time trends. Mean benzoylecgonine concentrations
were 34529, 30504 and 29437 ng/ml, respectively (P\
0.05).

4. Discussion

This study showed that combining a high magnitude
reinforcer and a low response requirement (2 days of
abstinence) yielded cocaine abstinence initiation in ap-
proximately 80% of the patients, as evidenced by a 50%
or greater reduction over two days in urine ben-



E. Robles et al. / Drug and Alcohol Dependence 58 (2000) 205–212210

zoylecgonine concentration or urine benzoylecgonine
concentrations below the qualitative cutoff criteria of
300 ng/ml. In an additional 10% of patients in the
group with complete data sets (n=50), benzoylecgo-
nine concentration changed in the expected direction
without reaching the 50% reduction criteria used in the
study to denote abstinence. By any of the criterion
employed, more than twice as many patients achieved
abstinence on Wednesday of the test week than on
Wednesday of the weeks before and after the test.
Although it is still possible that some cocaine abusing
patients may not be affected by this kind of behavioral
treatment, the proportion of potentially unresponsive
patients appears to be much smaller than previous
studies suggest (e.g. Silverman et al., 1996). These data
suggest that a substantial number of otherwise unmoti-
vated patients can become cocaine abstinent when the
parameters of reinforcement magnitude and response
requirement are adequately selected.

Initiating abstinence is a fundamental step in the
treatment of substance abuse. The high efficacy of the
benzoylecgonine concentration reduction contingency
may make this procedure useful in clinical applications,
where the immediate treatment goal is to initiate absti-
nence reliably in all patients. For example, the Commu-
nity Reinforcement Approach (CRA) (Azrin et al.,
1973; Hunt, and Azrin, 1973), specifies abstinence ini-
tiation (sobriety sampling) as the way to begin the
process of behavior change, once a functional analysis
of the relevant behaviors has been completed. The brief
abstinence reinforcement procedure could potentially
be used to facilitate abstinence initiation during sobri-
ety sampling.

In this study, more evidence of cocaine abstinence
was obtained during the test week than during the

preceding and following weeks, regardless of whether
urinalysis criterion employed was based on quantitative
or qualitative testing. When the standard qualitative
criterion was used, however, the differences observed
between the test week and the weeks before and after
were not as large, yielding an effect size of only 0.29,
compared to the 0.68 effect size obtained when the
quantitative reduction criteria were used. The substan-
tially less robust effect observed when the qualitative
test is used reflects its insensitivity to distinguish new
use from ‘carry over’ benzoylecgonine, as observed by
Preston et al. (1997). Given the elevated concentration
of the cocaine metabolite observed in some users and
the 6–8 h half life of benzoylecgonine, it appears
necessary to determine abstinence by applying quantita-
tive criteria when comparing urinalysis results from
specimens collected within a 2-day window. Using
quantitative criteria appears to yield a more sensitive
measure of cocaine use which may lead to a more
accurate implementation of the reinforcement contin-
gencies (i.e. fewer instances of unreinforced abstinence),
and potentially to greater treatment efficacy.

Because utilization of semi-quantitative testing per-
mits the assessment of cocaine use within a 2-day
window, we can directly and accurately study an indi-
vidual’s cocaine abstinence initiation process in outpa-
tient clinic settings. It is possible, then, to conceive of
the brief abstinence test described here as a convenient
experimental model for testing the short term effects of
various therapeutic interventions, such as parameter
variations of contingency management programs.

Some important issues remain to be resolved. First,
not all patients in the study responded to the ben-
zoylecgonine concentration reduction reinforcement
procedure, although this percentage was relatively

Fig. 2. Change in individual patients’ benzoylecgonine concentration from Monday to Wednesday of the test week, and the weeks before and
after. Values for N=50 are represented in ascending order of change magnitude.



E. Robles et al. / Drug and Alcohol Dependence 58 (2000) 205–212 211

small. It is possible that by providing non-responders
with repeated opportunities to succeed on the test or by
further adjusting the parameters of reinforcer magni-
tude and response requirement, a significant proportion
of the unresponsive 20% would achieve abstinence. For
example, the magnitude of reinforcement could be in-
creased; offering patients a voucher of higher value for
the same duration of abstinence may engage a larger
proportion of the volunteers. Alternatively, the ben-
zoylecgonine concentration requirement could be sys-
tematically lowered over a period of time to reinforce
successive approximations to abstinence according to a
percentile schedule similar to that reported by Galbika
(1994) and Lamb et al. (1998).

A second issue is the cost of implementing the incen-
tive procedures, which limits clinical application of
these techniques. Quantitative urine testing, which pro-
vides precise information about recent abstinence ver-
sus new use, is more costly than traditional qualitative
testing. Although the incentive procedure appeared ef-
fective when quantitative urine testing was used to
detect very brief periods of abstinence, more research
will be needed to determine whether quantitative testing
is necessary for initiating abstinence. For example, it
may be possible to use incentives to reliably initiate
periods of abstinence of sufficient duration (e.g. 3–5
days) that they could be detected using less costly
qualitative testing. In addition to urinalysis costs, the
large magnitude of the vouchers may also limit the
clinical utility of this procedure. This research is a first
attempt to identify effective strategies for initiating
abstinence in large numbers of patients. The fact that
nearly 80% of patients achieved abstinence when $100
was offered, argues for the effectiveness of large magni-
tude incentives. Future research needs to examine, how-
ever, whether other less costly incentives might also
function as effective reinforcers for abstinence. In addi-
tion to smaller cash incentives, community clinics might
investigate access to food banks, donated clothing, and
employment or housing assistance as potential absti-
nence incentives. The cost of incentive procedures for
initiating abstinence must ultimately be balanced
against the clinical utility of the brief abstinence
episodes generated. For patients who habitually use
drugs, brief abstinence interventions may offer a valu-
able respite and a period of ‘sobriety sampling’ during
which they can sample the physical, financial and inter-
personal benefits of abstinence. Such an opportunity to
‘sample’ the benefits of abstinence may enhance client’s
motivation to maintain sobriety, particularly if offered
in the context of an effective aftercare intervention.

A third issue is durability of abstinence incentive
effects. These data show that rates of cocaine absti-
nence increased dramatically when benzoylecgonine
concentration reduction was reinforced, but returned to
baseline levels soon after the contingency was removed.

An important issue to be addressed, then, is the transi-
tion from abstinence initiation to an effective long term
relapse prevention program. To date, the escalating
magnitude voucher schedule developed by Higgins et al.
(1994) has been one of the most effective methods for
maintaining prolonged abstinence from cocaine in both
methadone and non-methadone patients. Therefore,
following the brief abstinence reinforcement interven-
tion by an effective long-term reinforcement schedule
such as Higgins’ could result in an especially effective
cocaine abuse treatment procedure. In addition, the
brief abstinence test might also offer a window of
opportunity for implementing other interventions that
have been shown effective for motivating clients to
initiate and maintain abstinence. For example, clients
who achieve abstinence might be offered motivational
enhancement therapy (Miller, 1996) and/or cognitive
behavioral relapse prevention therapy (Carroll, 1998) to
provide them with the motivation and skills for main-
taining the abstinence initiated as a result of the brief
abstinence procedure. Thus, contingencies (either
vouchers or alternatives) in combination with an effec-
tive aftercare treatment (e.g., relapse prevention) may
in fact reduce treatment costs by improving treatment
outcomes and preventing readmission. Studies of the
cost-effectiveness of such interventions are thus
warranted.

In conclusion, this novel application of the voucher
reinforcement technology reliably initiated abstinence
in approximately 80% of cocaine abusing methadone
patients. Thus the brief abstinence procedure may be
useful both as a clinical intervention to achieve reliable
abstinence initiation, and as an assessment tool for
evaluating the influence of other interventions.
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