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Abstract
Objective—To determine whether longer durations of voucher-based reinforcement therapy
(VBRT) increase long-term abstinence compared to standard durations.

Methods—Cocaine-abusing or dependent methadone-maintenance patients (N=130) were
randomized to receive either Standard (12-week; n=62) or Extended (36-week; n=68) VBRT.
Participants provided 3 urine samples weekly during VBRT, and each cocaine-negative sample
produced a voucher exchangeable for goods and services.

Results—Extended VBRT produced longer durations of self-reported continuous abstinence
during study Year 1 (M = 74 vs. 46 days; F(1,128) = 5.23, P = 0.024), but not during Year 2.
However, each week of abstinence during Year 1 was associated with an increase of 9.19 days of
abstinence during Year 2, regardless of study condition (t(1) = 4.92, P <0.001,).

Conclusions—Longer-duration VBRT can increase abstinence during VBRT, but may not
maintain it afterwards. However, longer during-treatment abstinence begets later abstinence
suggesting that further research regarding this relationship is needed.

Keywords
long-term maintenance; substance abuse; cocaine abuse; contingency management; voucher-based
reinforcement therapy

There is a considerable body of research documenting the detrimental impact of drug abuse
on the health of the substance abuser.1 The range of effects can be broad and devastating,
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potentially encompassing physical, emotional, social, legal, and vocational aspects of the
drug user's life in a complex and interconnected way. Contingency management (CM)
approaches are among the most efficacious for initiating drug abstinence,2,3 but as with
many treatments for health behavior change, abstinence outcomes often are not maintained
following treatment.

CM approaches consider drug use to be a form of operant behavior; behavior that is
strengthened and maintained, at least in part, by the biochemical effects of the drug and is
influenced by environmental factors consistent with basic principles of behavior. In a classic
review of animal and human research across a wide variety of drugs of abuse, Griffiths et al
provided a clear, empirically derived conceptual model for understanding drug abuse based
in the principles of behavior analysis.4,5 They demonstrated that drug-taking by laboratory
animals and by humans can be maintained by the delivery of the drug itself and can be
decreased or eliminated by blocking the delivery of the drug or pretreating with
pharmacologic agents that block the action of the drug on the relevant neurological
receptors. They further showed that drug-taking can be decreased or eliminated by
increasing the response cost or by the appropriate scheduling of competing nondrug
reinforcers.

This model also suggests that ultimately some reinforcement is necessary to maintain a
behavior, whether that behavior is drug use or drug abstinence. That is, drug use or drug
abstinence can persist over long periods of time only if there are contingent reinforcers that
sustain it.6 Research has also shown that although reinforcement is necessary to maintain a
response, the passage of time alone does not eliminate a learned response; the response will
quickly recover strength if it is again reinforced.7,8 In other words, lapses to old behavior
can occur over long periods, even after new behaviors have been learned. Drug use is easily
maintained and reinstated because of the immediate and consistently delivered biochemical
consequences. However, reinforcement for the competing responses that make up drug
abstinence tends to be relatively delayed and less certain.

The consequences that maintain a behavior can be completely artificial, wholly natural, or
fall anywhere on a continuum between these 2 extremes. CM describes a variety of
strategies that have been used to alter the immediate naturally occurring environmental
consequences of behavior. CM approaches to drug abuse treatment can effectively initiate
drug abstinence by changing the consequences of drug use so that (a) drug abstinence and
drug use are more easily detected through frequent urinalysis monitoring; (b) drug
abstinence is more immediately and reliably reinforced with nondrug reinforcers; and (c)
drug use results in immediate and reliable loss of that reinforcement. Some CM programs
have used consequences that fall towards the natural end of the continuum (eg, the
Community Reinforcement Approach), but often artificial consequences are applied. One
such example is voucher-based reinforcement therapy (VBRT).9 In VBRT drug use and
abstinence are detected by urinalysis conducted 2 to 3 times weekly. Each sample that
verifies drug abstinence immediately results in the presentation of a voucher that can be
exchanged for a wide variety of goods or services, and continuous drug abstinence is
reinforced by increasing the value of the voucher with each consecutive sample that tests
drug-negative (ie, $2.50 for the first negative sample, escalating by $1.50 for each
consecutive sample so that subsequent vouchers are valued at $3.75, $5.25, $6.75, etc). In
addition, each sample that tests positive for cocaine metabolite results in a response-cost
contingency in which the voucher value is reset so that the next sample testing drug-negative
receives a voucher at the original value (ie, $2.50).

VBRT has a considerable amount of empirical support for initiating drug abstinence and
maintaining it for periods of about 12 weeks,10-12 but it has infrequently been used as a
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longer-term behavioral maintenance strategy. Higgins et al13 presented data demonstrating
that longer maximum durations of cocaine abstinence achieved during treatment were
associated with greater cocaine abstinence at 6, 9, and 12 months after treatment entry.
These correlative data are consistent with the possibility that longer CM treatments that
support longer periods of continuous abstinence during treatment might result in longer
durations of abstinence after treatment.

We are aware of one study by Silverman et al 14 that examined longer durations of VBRT.
Methadone maintenance patients who abused cocaine were randomly assigned to one of 3
groups: usual care only (U); U plus methadone take-home doses contingent upon providing
opiate- and cocaine-free urine samples (UM); and UM plus VBRT delivered on an
escalating schedule (as described above with vouchers capped at $40.00) contingent upon
providing cocaine-free urine samples (UMV). After a 10-week baseline usual care period,
participants in the UM and UMV groups were exposed to their respective contingencies for
52 weeks, followed by a 9-week postintervention period in which VBRT was discontinued,
but UM continued. Participants in the U group received no incentives for abstinence, but had
the same thrice weekly urine sampling schedule during the 71-week study. Both the UM and
UMV groups increased cocaine abstinence relative to the U group, but the addition of the
voucher intervention resulted in the largest and most sustained abstinence. Furthermore, the
UMV group maintained abstinence during the postintervention period, when VBRT was
discontinued.

Similar to the Silverman et al study,14 we investigated long-term VBRT; however, rather
than comparing an extended period of VBRT to a usual care control or take-home
medication group as other studies have done, we specifically examined the effect of the
duration of VBRT on long-term maintenance of abstinence by directly comparing differing
durations of voucher delivery. Also, we conducted the study in a community-based
treatment program as opposed to a research-based clinic to increase the public health
relevance of the findings. Because most states place significant restrictions on delivery of
take-home medication, take-homes were not used as reinforcers. Instead, we used only
VBRT delivered on the same escalating schedule as Silverman et al.14 The purposes of this
study were to test the following hypotheses: (a) longer periods of VBRT would be
associated with increased abstinence in both the first and second years, and (b) participants
with longer durations of abstinence during study year one would continue to have longer
durations of abstinence during study year 2.

Methods
Participants

Study participants were recruited from a large, urban, nonprofit, free-standing methadone
maintenance treatment center that serves approximately 1000 clients with primary opiate
dependence and is financed largely through state funds. In order to be eligible for the study
participants had to have provided a cocaine-positive urine sample at study intake or to the
clinic within the past 30-days, met DSM-IV criteria for current cocaine abuse or
dependence, be receiving at least a 40 mg maintenance dose at the time of intake, and be
able to fully participate in all study procedures (eg, provide scheduled urine samples, have
no plans to leave the geographical area for the study duration). Clients were considered
ineligible if they were on a methadone detoxification dosing schedule, had a spouse or
significant other enrolled in the study protocol (to increase the likelihood of independent
observations), or responded positively to the question “Have you ever had a problem with
gambling?” (as potential rewards included lottery tickets).
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Potential participants were referred to study staff by counselors at the methadone treatment
program. We assessed 233 referred clients for eligibility and found that 58 (25%) of them
were not appropriate referrals because they did not meet the basic inclusion criteria (eg, they
did not have current cocaine use or were undergoing methadone detoxification). Four of the
175 potential participants declined participation, 3 were discharged from the treatment
center or entered inpatient treatment before enrollment, and 37 were excluded because they
did not complete the intake assessment. This resulted in 131 (74.9%) patients being urn
randomized to one of 2 treatment conditions. The urn randomization procedure15 altered the
allocation probability during the trial to rectify imbalances that might have occurred
between the treatment conditions on 2 variables known to influence responsiveness to
VBRT: cocaine and opiate intake urinalysis results.

One participant was determined to be ineligible during the first month of participation
because of a kidney condition that prevented the reliable delivery of urine specimens
consistent with the protocol. Thus, data from 130 participants were included in the final
analyses. The study was approved and overseen by the institutional review boards for the
Treatment Research Institute and the city of Philadelphia.

Intervention Procedures
Voucher program—Participants in both conditions earned vouchers for providing
cocaine-negative urine samples according to a VBRT schedule similar to one with extensive
empirical support that was developed by Higgins,9,16,17 and modified by Silverman14 for
use over longer periods of time. Vouchers were redeemable for a wide choice of goods and
services (eg, gift cards to stores and restaurants; bill or rent payment; and various prizes
such as small appliances, home goods, and toiletries). Additionally participants could
request specific items to further increase the likelihood that the goods and services would
function as reinforcers. Under this schedule, participants provided an observed urine sample
3 times weekly (Monday, Wednesday, and Friday; procedures for weekly urine collection
and urinalysis needed to implement VBRT were the same as for outcome assessments,
which are described under Measures and Assessments below). For the first cocaine-negative
urine sample provided, the participant received a voucher worth $2.50. For each consecutive
cocaine-negative sample, voucher values escalated by $1.25 (eg, $3.75, $5, $6.25, etc) to a
maximum value of $40. In addition, participants earned a $10 bonus voucher value for every
3 consecutive cocaine-negative samples provided. Participants providing a cocaine-positive
sample, or failing to provide a scheduled sample, received no voucher for that day, and their
voucher value was reset to $2.50. Following a reset, participants could restore their voucher
value to the previously highest earned value by submitting 5 consecutive cocaine-negative
samples.

Aftercare—Following VBRT, participants entered a 12-week aftercare period during
which they were scheduled for urinalysis twice weekly (Monday and Thursday or Tuesday
and Friday). They earned up to 24 one-dollar state lottery tickets, one for each cocaine-
negative sample submitted.

Study conditions—Participants were randomized to either Standard or Extended VBRT.
The Standard VBRT condition (n = 62) received the voucher schedule for 12 weeks,
consistent with the schedule originally developed by Higgins.9 The maximum voucher
earnings in this condition was $978.75. Participants in the Extended voucher condition (n =
68) received the voucher schedule for 36 weeks and could earn up to $3120.00 in vouchers.
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Measures and Assessments
Assessment schedule—Participants completed biweekly and quarterly follow-up
assessments over the course of the study. Weekly urinalysis assessments were provided for
the purpose of administering contingencies during the treatment phase and are not presented
here. Every other week during the first 48 weeks of the study, participants completed a short
biweekly assessment (n=24). Every 3 months throughout the 2-year study, participants also
completed a larger quarterly assessment battery (n=8). These assessments and their timing in
relation to the intervention are depicted in Figure 1. Participants were paid $10 for each
biweekly assessment, $30 for each quarterly assessment, and could earn a $25 bonus for
completing 3 consecutive assessments on time. All payments were in the form of gift cards
to local stores and restaurants. We used an intent-to-treat design where we attempted to
contact participants at each assessment point whether or not they completed the full course
of VBRT treatment or remained at the clinic.

Participant characteristics—The Addiction Severity Index (ASI) and a short
demographics form derived from the Behavioral Risk Factor Surveillance System
(BRFSS)18 were used to assess participant baseline characteristics. The ASI is a semi-
structured interview that is the most widely used assessment instrument in addictions. It
assesses functioning in 7 domains: psychiatric status, medical status, employment status,
legal status, drug and alcohol use, and family/social functioning.19,20 It has high interrater
reliability,19 good test-retest reliability,19,21 and evidence of concurrent and predictive
criterion-related validity as well as construct validity across a wide range of
populations.22,23 Composite scores are calculated for each domain to reflect a participant's
severity index in that domain. Internal consistency in all 7 domains is adequate to excellent
(Cronbach's alpha = .65 - .89).24

Urinalysis—All urine samples were observed by study staff, and temperature and
adulterant tested (via temperature-integrated cups and Teco Diagnostics Drug Adulteration
test strips) to ensure validity of the sample (ie, the sample is a current sample from the
participant and not that of another person or adulterated with any foreign substance that
might produce a false result). Samples that were determined invalid by this procedure were
not further tested, but participants were allowed to provide another sample that was
subjected to the same validity check. Valid samples were tested for the cocaine metabolite
benzoylecgonine using ACON One Step Test Strips, which return a negative result
indicating cocaine abstinence for concentrations below 300 ng/mL.

Self-reported cocaine use—Participants reported their cocaine use patterns by means of
the Timeline Followback (TLFB) method25 at each biweekly and quarterly assessment.
Using a calendar, participants marked each day that they used cocaine. Calendars were
customized for each participant using notations with various anchoring points, such as
holidays, birthdays, doctors' appointments, and paydays, to help participants recall their
cocaine use. This measure has good reliability and validity for reporting periods of up to one
year,26-28 and data show that subjects can specify when they used various drugs.28 At each
assessment, participants completed the TLFB reporting back to their last assessment
(approximately 2 weeks for the biweekly assessment and 3 months for a quarterly
assessment). If a participant missed a scheduled assessment, he or she would fill out the
TLFB calendar beginning on the day the last assessment was completed, resulting in a
continuous and complete self-report of substance use for the full participation period.

Data Analysis
As a check on the urn randomization, demographic, drug use characteristics, and baseline
status of participants in the 2 VBRT groups were compared using chi-square tests for
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dichotomous variables and t-tests for continuous variables. Group differences in time to the
last data-collection point were examined using Kaplan-Meier survival analysis. Estimated
survival functions were compared separately for Years 1 and 2.

Self-report validity—We verified the accuracy of the cocaine use reported on the TLFB
by comparing participants' daily reports of use with the thrice or twice weekly urinalysis
results from the first 24 weeks of the study. We calculated the following statistics for each
week: (a) sensitivity (percent of those testing positive who reported use), (b) specificity
(percent of those testing negative who reported no use), (c) overall percent agreement, and
(d) kappa statistics. We then averaged these statistics over all 24 weeks. Kappa values can
range from +1 to -1 with +1 indicating perfect agreement, 0 indicating no agreement above
that expected by chance, and -1 indicating complete disagreement.

Longest duration of cocaine abstinence (LDA) outcomes—Analyses of group
differences in cocaine abstinence were based on LDA during Years 1 and 2, which was
calculated using the urinalysis-verified TLFB data. Year 1 data were derived from the TLFB
assessments collected every other week during the first 48 weeks of the study. LDA from
Year 2 was derived from TLFB assessments collected every 3 months and includes not only
Year 2, but also the last 4 weeks of Year 1 (ie, weeks 49-104). Year 1 data were then
adjusted using the biweekly urine sample provided at the time of the report so that
participants who did not report using cocaine during the biweekly reporting period, but
provided a cocaine-positive sample at the assessment were considered to have used cocaine
for the entire reporting period. This procedure resulted in 69 adjustments made to Year 1
LDA (2.2%). During Year 2, urine samples were not collected frequently enough to
adequately serve as a validity check, and thus, LDA calculations were based entirely on the
self-report data.

For each of the measures of LDA, an analysis of variance (ANOVA) was used to determine
if the 2 groups differed. A linear regression analysis was used to examine whether early
abstinence (ie, Year 1 LDA) predicts later abstinence (ie, Year 2 LDA). This analysis
included study condition as a covariate to control for any group effects, as well as an
interaction term for group by Year 1 LDA.

Missing data—As is standard procedure in substance abuse research, all analyses were
conducted with missing data points ignored and with missing data points imputed as
cocaine-positive. The results of both sets of analyses were consistent with regard to
significance and direction of result; therefore, we have reported the results of the missing
imputed as positive analyses. Assuming that clients who fail to report for urinalysis tests
have returned to cocaine use provides a more conservative estimate of abstinence duration
and is consistent with reports from other VBRT studies.

Results
Participant Characteristics

Participant demographics and baseline characteristics are presented in Table 1. There were
no significant differences between VBRT groups on any demographic characteristics. The
only baseline characteristic in which there were group differences was ASI medical
composite score (t(128) = 2.35, P = 0.02). Medical composite score was not included as a
covariate in the analyses as it was not related to the outcome measures.
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Follow-up Assessment Retention
There were no significant differences between the study conditions in follow-up retention.
Retention to follow-up in Year 1 was 92.31%, 84.62%, 73.08%, and 58.46% at each quarter,
respectively; and during Year 2, 70.77%, 66.15%, 65.38%, and 58.46% participants were
retained at each quarter. These rates compare favorably with those of other studies in
conducted community settings.29 Because participants completed the TLFB reporting back
to their last assessment, we had self-reported drug use data up to the last follow-up
assessment that the participant attended. As such, reporting follow-up rates at each
assessment point is a conservative estimate of the data collected.

Self-report Validity
Self-reported cocaine use as measured by the TLFB method was validated against the thrice
or twice weekly urinalysis results from the first 6 months of the study. Urinalysis data was
matched to the self-report data using a method described by Ehrman and Robbins26 in which
a urine-related report (URR) is calculated. The first step in this procedure is to determine the
urine detection time for the substance. Previous studies using this method for cocaine
use26,28 used a 4-day detection window based on evidence that cocaine metabolites
(benzoylecgonine) can be detected in urine up to 4 days after use.30 However, we chose to
use a 7-day urine detection time, because participants in this study were generally chronic
cocaine users (Table 1), and studies involving high-dose chronic cocaine users have shown
that cocaine metabolites are detectable in urine up to 7 days after the last reported use.31,32

We then calculated URRs. If a participant reported using cocaine during the detection time
(ie, the urine sample collection day and 6 days prior), then the URR was considered positive.
If they did not report any use, the URR was negative. We compared the URRs to their
associated urinalysis result for each study week during the first 24 weeks of the study. The
mean sensitivity, specificity, agreement rates, and kappa statistics are presented in Table 2.

Longest Duration of Abstinence
Individual and condition averages of the LDA for cocaine during years 1 and 2 are presented
in Figure 2. In Year 1, participants in the Standard condition reported an average LDA of
6.61 weeks (46.26 days, SD = 53.03). Participants in the Extended condition reported an
average of 10.51 weeks (73.60 days, SD = 79.31), a statistically significant difference
(F(1,128) = 5.23, P = 0.024, ES = 0.41). In Year 2, participants in the Standard condition
averaged 16.91 weeks of continuous abstinence (118.34 days, SD = 131.06), whereas
participants in the Extended condition averaged 14.83 weeks (103.78 days, SD = 130.53), a
nonsignificant difference (F(1,128) = 0.40, P = 0.53, ES = 0.11).

The results of a linear regression analysis, shown in Table 3, indicated that weeks of
continuous abstinence in Year 1 was a significant predictor of days of continuous abstinence
in Year 2 (t(1) = 4.92, P <0.001, ES = 0.70). Each week of continuous abstinence in Year 1
was associated with an increase of 9.19 (SE = 1.87) days of continuous abstinence in Year 2.
There were no significant effects for any other factor (ie, condition or condition by Year 1
abstinence interaction).

Discussion
This study is the first to examine the effect of long-term delivery of VBRT for cocaine
abstinence on the long-term maintenance of abstinence and to directly compare different
durations of VBRT. Results suggest that increasing the length of VBRT for individuals in
methadone maintenance treatment does lead to increased abstinence during the intervention.
Participants who received VBRT for 36 weeks had approximately one more month (27 days)
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of cocaine abstinence compared to participants who received only the standard 12-week
intervention. Unfortunately, these results were not maintained beyond the Extended VBRT
intervention. During study Year 2, the duration of abstinence for participants in the
Extended condition was not significantly better than that for participants in the Standard
condition. Given previous research showing that initial abstinence begets later abstinence,13

these findings may appear inconsistent. If VBRT increases duration of abstinence in Year 1,
and longer durations of abstinence in Year 1 predict longer durations of abstinence in Year
2, why did the Extended VBRT condition not lead to longer durations of abstinence in Year
2?

One possible explanation is that a third variable contributes to not only the increased
duration of abstinence during VBRT in Year 1 but also to the maintenance of abstinence
after VBRT during Year 2. For example, a similar VBRT intervention in the Silverman et
al 14 study produced longer durations of abstinence for a greater proportion of participants
relative to our study, and abstinence was maintained during a 9-week maintenance period
after VBRT ended. However, in the Silverman et al study, participants received contingent
methadone take-home doses during VBRT and afterwards; thus a third variable was
operating. Providing contingent take-home doses to methadone patients has been shown to
reduce drug use in its own right.33, 34 Although large differences between the 2 studies make
it difficult to make direct comparisons between them, it seems possible that the addition of
methadone take-homes in the Silverman et al study may have added to the effect of the
VBRT intervention and helped to maintain abstinence after VBRT ended.

Consistent with previous correlational research showing that initial abstinence begets later
abstinence in both VBRT and traditional care,13 results from this study show that
independent of voucher duration, participants who were able to achieve longer durations of
abstinence during the first study year were more likely to remain abstinent during the second
study year. For every week of increased abstinence in Year 1, there was a one-week increase
in abstinence during Year 2. Additional variables that could potentially contribute to the
effectiveness of VBRT in Year 1 and maintenance of abstinence in Year 2 may have been
less obvious than the additional clinic-delivered reinforcement in the Silverman et al study.
For example, some of the individuals who achieved longer periods of abstinence during
VBRT and maintained abstinence longer in years 1 and 2 may have had additional drug-use
consequences operating outside of the clinic, such as being closely monitored by legal
authorities (eg, parole officer, drug court), an employer, or by family members that provided
effective social contingencies. Other research suggests that increased activity in nondrug-
related activities is associated with better abstinence outcomes following treatment,35,36 and
it is possible that such activities or conditions associated with them (eg, social interaction)
function to reinforce behaviors that effectively compete with drug use.

A large number of participants in both conditions were unable to initiate abstinence from
cocaine (see Figure 2). Over the first year of the study, 19% of Standard participants and
15% of Extended participants were unable to achieve even one week of abstinence, and 55%
and 46%, respectively, were unable to remain abstinent for 4 weeks. Similar results were
found in the second study year, where 40% of Standard participants and 41% of Extended
participants had fewer than 4 weeks of abstinence. Because of the well-established efficacy
of VBRT in increasing abstinence,9-12,14 we elected to omit a usual care control group, and
thus, we were unable to compare these rates to a no-treatment group. Despite this limitation,
these results suggest a poor response to VBRT. In recent years there have been numerous
studies looking at various baseline characteristics that predict response to VBRT and other
CM interventions. One of the most consistent findings from these studies is that participants
who provide a cocaine-positive urine sample at study intake or have increased cocaine use
during a baseline phase are less likely to respond to CM interventions.37,38 In the present
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study, more than 3 quarters of participants (78%) provided a cocaine-positive urine sample
at study intake. Extrapolating from previous research, less than one quarter of participants
were likely to respond to the intervention. The reason for this may be the significant delay
between the last time using cocaine and the first negative specimen that many chronic
cocaine users experience.31,32 This produces a long delay between abstaining from cocaine
use and contact with the reinforcer. Immediacy in reinforcer delivery has been shown to be
directly related to the effectiveness of the reinforcer in a wide variety of studies, including
studies of VBRT.12

This study relied on self-report measures to determine the longest duration of abstinence
across 2 years. Results from analyses comparing the TLFB data to urinalysis results
collected in the first 6 months of the study suggest that the TLFB was a valid measure of
drug use for this time period. Based on criteria provided by Landis and Koch,39 the average
kappa across study weeks (Table 2) suggests substantial agreement between urinalysis and
self-reported cocaine use. Additionally, all self-report data from the first year of the study
were verified with biweekly urinalysis results. If a participant reported no use, but provided
a positive urine sample, the data for the full 2-week reporting period were considered
positive. This procedure lends additional validity to the self-report data for study Year 1.

Unfortunately, one limitation of the study is that we were not able to verify reports of
cocaine use during the second study year. Urine results were collected only every 3 months
during Year 2 and so were not frequent enough to verify the self-report data. The strong
validity data provided during the first study year somewhat mitigate this problem. Although
it is possible that participants were biased in the reporting of cocaine abstinence during Year
2, there is no clear reason to assume that the validity of their reports would change compared
to the first year. Also, we attempted to minimize this bias at the time of data collection by
training study staff to compare self-reports with urinalysis results during each follow-up
appointment. For example, if a participant reported no cocaine use in the past 3 months, but
provided a cocaine-positive urine sample, staff would probe the participant to reconsider his
or her responses on the TLFB measure. Nonetheless, these procedures do not rule out the
possibility of overreporting cocaine abstinence during the second study year.

Another limitation is that the study suffered from a higher than desirable loss-to-follow-up.
Although retention is good in methadone maintenance treatment, it is still common for
patients to leave treatment or transfer to another clinic, as was the case during the course of
this 2-year study. Although we made extensive efforts to follow up with all participants, we
were unable to maintain contact with several, and some of the participants we contacted
refused or failed to attend the follow-up appointments. In order to improve our follow-up
rates, we increased our payment for the final 3 quarterly assessment batteries from $30 to
$50, as research has shown that higher payments can increase follow-up rates without
increasing drug use.40 This appeared to slightly increase our follow-up compliance;
however, this change was not made soon enough to effectively alter the overall follow-up
rates. Fortunately, there were no differences in retention between the study groups. Also the
rates compare favorably to those of other community-based studies.29

The results of this study provide some insight into VBRT and into the maintenance of
cocaine abstinence. First, it suggests that extending the type of reinforcement schedule used
in this study for as long as 9 months is not likely to be sufficient to produce longer durations
of abstinence after treatment, at least not in similar community-based methadone
maintenance programs. However, we cannot rule out the possibility that a different
reinforcement schedule, or longer durations of treatment, may have resulted in a greater
proportion of participants responding to VBRT. If there were a larger proportion of
participants responding to VBRT, it is possible that differences in long-term maintenance
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would have emerged between the 2 conditions. Additional studies exploring such parameters
are needed.

Second, because longer durations of abstinence during the first study year predicted longer
durations of abstinence in the second year independent of duration of VBRT, this study
suggests that outside variables may be contributing to positive responses to VBRT and to
longer-term maintenance of cocaine abstinence. Research that examines a patient's response
to treatment and to maintenance of abstinence in the context of a wider variety of variables
within and outside of the treatment program may help us gain a better understanding of the
types of naturally occurring contingencies that operate during treatment and in recovery.
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Figure 1. Timing of Intervention and Assessments Over the 2-Year Study
Note.
Bars indicate when an intervention or assessment occurred. The solid bars indicate the
VBRT intervention and the biweekly and quarterly assessment periods. The bars with
diagonal lines indicate the aftercare intervention.
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Figure 2. Longest Duration of Abstinence by Study Year and Condition
Note.
Open circles show individual data; each one indicates the maximum duration of abstinence
achieved by a single study participant.

Carpenedo et al. Page 14

Am J Health Behav. Author manuscript; available in PMC 2011 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Carpenedo et al. Page 15

Ta
bl

e 
1

Pa
rt

ic
ip

an
t B

as
el

in
e 

C
ha

ra
ct

er
is

tic
s

St
an

da
rd

 (n
=6

2)
E

xt
en

de
d 

(n
=6

8)
P 

va
lu

e

M
ea

n
SD

%
M

ea
n

SD
%

M
ea

n 
A

ge
40

.7
10

.6
43

.5
10

.4
0.

13

M
al

e 
(%

)
61

.3
67

.7
0.

45

Y
ea

rs
 o

f E
du

ca
tio

n 
C

om
pl

et
ed

11
.7

2.
2

11
.9

2.
4

0.
61

M
ar

rie
d 

(%
)

19
.5

10
.3

0.
14

H
is

pa
ni

c 
Et

hn
ic

ity
 (%

)
1.

6
5.

9
0.

19

R
ac

e 
(%

)

 
W

hi
te

33
.9

32
.4

0.
26

 
B

la
ck

64
.5

60
.3

 
O

th
er

1.
6

7.
4

Em
pl

oy
m

en
t S

ta
tu

s, 
Pa

st
 3

0 
D

ay
s (

%
)

 
Fu

ll-
tim

e 
(>

20
 d

ay
s)

11
.5

10
.5

0.
98

 
Pa

rt-
tim

e 
(1

-2
0 

da
ys

)
18

.0
17

.9

D
ay

s o
f U

se
, P

as
t 3

0 
D

ay
s

 
C

oc
ai

ne
18

.4
10

.1
17

.3
9.

1
0.

49

 
A

lc
oh

ol
2.

1
5.

1
4.

3
8.

8
0.

09

 
H

er
oi

n
2.

5
6.

1
3.

0
6.

5
0.

65

Y
ea

rs
 o

f U
se

, L
ife

tim
e

 
C

oc
ai

ne
10

.1
7.

9
10

.6
7.

9
0.

72

 
A

lc
oh

ol
6.

1
8.

7
8.

7
11

.7
0.

15

 
H

er
oi

n
11

.6
9.

5
13

.9
10

.9
0.

19

A
SI

 c
om

po
si

te
 sc

or
es

 
M

ed
ic

al
0.

29
0.

36
0.

44
0.

37
0.

02
a

 
Em

pl
oy

m
en

t
0.

82
0.

21
0.

82
0.

24
0.

94

 
A

lc
oh

ol
0.

03
0.

09
0.

07
0.

14
0.

12

 
D

ru
g

0.
37

0.
37

0.
37

0.
08

0.
72

 
Le

ga
l

0.
18

0.
18

0.
15

0.
22

0.
35

 
Fa

m
ily

0.
14

0.
14

0.
20

0.
25

0.
15

Am J Health Behav. Author manuscript; available in PMC 2011 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Carpenedo et al. Page 16

St
an

da
rd

 (n
=6

2)
E

xt
en

de
d 

(n
=6

8)
P 

va
lu

e

M
ea

n
SD

%
M

ea
n

SD
%

 
Ps

yc
ho

lo
gi

ca
l

0.
25

0.
25

0.
25

0.
24

0.
88

N
ot

e.

a St
at

is
tic

al
ly

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

 b
et

w
ee

n 
st

ud
y 

gr
ou

ps

Am J Health Behav. Author manuscript; available in PMC 2011 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Carpenedo et al. Page 17

Table 2
Validity of Self-reported Cocaine Use as Compared to Urinalysis Results

Mean SD Range

Sensitivity (%) 85.2 6.3 74.4 -100.0

Specificity (%) 92.4 4.7 79.7 - 97.8

Agreement Rate (%) 89.5 4.3 78.7 - 97.7

Kappa 0.78 0.10 0.46 - 0.95
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Table 3
Linear Regression of Year 2 Longest Duration of Abstinence

β SE p-value

Year 1 LDA (weeks) 9.19 1.87 <0.001

Condition (Extended v Standard) -21.21 26.21 0.42

Year 1 LDA * Condition -0.40 0.32 0.21
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