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Abstract
Background and Objectives—Contingency management (CM) interventions are efficacious
in treating cocaine abusing methadone patients, but few studies have examined the effect of age on
treatment outcomes in this population. This study evaluated the impact of age on treatment
outcomes in cocaine abusing methadone patients.

Methods—Data were analyzed from 189 patients enrolled in one of three randomized studies
that evaluated the efficacy of CM versus standard care (SC) treatment.

Results—Age was associated with some demographics and drug use characteristics including
racial composition, education, and methadone dose. Primary drug abuse treatment outcomes did
not vary across age groups, but CM had a greater benefit for engendering longer durations of
abstinence in the middle/older and older age groups compared to the younger age groups. At the 6-
month follow-up, submission of a cocaine positive urine sample was predicted by submission of a
cocaine positive sample at intake, higher methadone doses, and assignment to SC rather than CM
treatment.

Conclusions and Scientific Significance—As substance abusers are living longer,
examination of the efficacy of pharmacological and psychosocial treatments specifically within
older age groups may lead to a better understanding of subpopulations for whom enhanced
treatments such as CM are warranted.

The number of older substance abusers is increasing rapidly, along with the number of older
adults requiring treatment for substance use.1–3 Older adults presenting for cocaine
treatment increased 1.5 fold between 1992 and 2008, and older substance abusers receiving
opioid substitution therapy rose over 2.5 fold in this same time frame.3 Despite the growing
prevalence of older substance abusers, there is a dearth of research related to aging in
cocaine using methadone patients. Further investigation in this population is needed,
especially in regards to evaluating age-related differences in treatment response.

Older patients seeking drug abuse treatment may have unique characteristics and treatment
needs compared to their younger counterparts. In a study of almost 400 patients seeking
psychosocial treatment for cocaine abuse, individuals in the oldest age group were more
likely to be female and African American than patients in the youngest age group.4 In
addition, older substance abusers commonly have more prominent and severe health related
problems compared to their younger counterparts,4–7 and drug use may exacerbate existing
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medical problems8,9 and have more severe consequences in older adults.10,11 These findings
have been extended to older methadone patients as well; older methadone patients evidenced
significantly more medical problems and poorer health compared to population norms of the
same age group as well as when compared to younger methadone patients.12–14

On the other hand, older substance abusers may exhibit certain protective factors related to
substance abuse problems. Older patients are more likely to be married12,15 and tend to have
fewer legal difficulties4,7,16 than their younger counterparts. Lemke and Moos5 suggested
that older substance abusers reported having more close friends, better social support, and
fewer friends with substance abuse problems. In addition, some studies found older
compared with younger substance-abusing patients had a lower prevalence of a comorbid
psychiatric disorder, fewer psychological symptoms, and less psychiatric distress.4–6,17

However, in a study of opioid maintained patients, both older and younger patients had high
rates of lifetime psychiatric diagnoses compared to population norms, with no differences
between the age groups.13

Given that aging is often associated with unique psychosocial issues, it is not surprising that
age may impact substance abuse treatment outcomes. Although younger substance abusers
are more likely to initiate treatment,18 older and middle aged adults are less likely to drop
out of treatment4,15,19,20 and respond to treatment equally well, if not better than, younger
adults.5,21–23 Further, due to age differences associated with substance abuse, certain
treatment strategies may be more appropriate for older age groups. The Center for Substance
Abuse Treatment24,25 recommends treatment approaches that address age-specific
psychological, social, and health concerns for older substance abusers. Specialized treatment
approaches may be warranted in older methadone maintenance patients who abuse cocaine,
as cocaine use itself is related to poor methadone treatment outcomes26–28 and health
problems,29,30,31 which may be exacerbated in older adult cocaine abusing methadone
patients.

Substance abuse can be effectively treated via contingency management (CM) in a wide
range of substance-abusing populations. CM is based on basic behavioral principles
including rearranging the environment to readily detect drug abstinence, and providing
tangible reinforcers upon evidence of abstinence. A recent meta-analysis finds CM to be the
psychosocial intervention with the largest effect size in treating substance abuse32 and it is
particularly effective in stimulant abusing methadone patients.33,34 The National Drug
Abuse Clinical Trials Network (CTN) study of CM35 found that stimulant-abusing
methadone patients assigned to CM submitted an average of 54.5% negative samples during
treatment versus an average of only 38.7% negative samples for those assigned to standard
care (SC).

A few studies have examined age effects in CM studies. In the CTN studies of CM, Peirce
and colleagues36 found a non-significant trend toward patients over the age of 40 submitting
more stimulant-negative samples than younger patients, but only among stimulant abusing
patients receiving entirely psychosocial (non-methadone) treatment. Further, this study did
not evaluate whether persons of different ages responded differently to CM and SC. In a
study of cocaine abusing outpatients drawn entirely from psychosocial settings, CM
improved treatment outcomes in all age groups, but older individuals benefited less from
CM than younger persons in terms of retention and abstinence outcomes.4 These results
appeared to reflect ceiling effects, as older patients in that sample remained in treatment
longer, and the vast majority of urine toxicology screens tested negative. Cocaine abusing
methadone patients, on the other hand, have much lower overall rates of cocaine abstinence
during treatment.
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The purpose of this study was to examine main and interactive effects of age on outcomes in
cocaine abusing methadone maintenance patients receiving CM with SC or SC alone. We
conducted a retrospective analysis of three randomized studies of cocaine abusing
methadone patients.37–39 To facilitate interpretation of age effects, patients were divided
into quartiles based on age. Baseline characteristics and primary treatment outcomes were
compared across the age groups. We anticipated that the oldest age group may differ from
the younger groups with respect to some demographic characteristics (e.g., race/ethnicity,
marital status), and the oldest age group was expected to experience more medical problems.
We also hypothesized that age groups may differ with respect to responsivity to treatment. If
longest duration of cocaine abstinence or proportions of drug negative urine samples
submitted varies depending on age or its interaction with treatment condition, these data
may suggest that interventions ought to be targeted toward particular age groups.

Methods
Participants

Participants were drawn from 193 cocaine abusing methadone patients from one of three
randomized studies that all shared the goal of evaluating the efficacy of CM plus SC versus
SC alone.37–39 The three trials were conducted in the same community clinic, were of the
same duration, and used the same assessment instruments. A high level of consistency
across the trials provided the rationale for combining these studies for the purposes of the
present analyses.

Inclusion criteria across all trials included age ≥ 18, past year diagnosis of cocaine abuse or
dependence, stable methadone dose for at least 1 month, and English speaking. Exclusion
criteria were severe dementia, uncontrolled psychiatric disorder (e.g., schizophrenia, bipolar
disorder), or in recovery for pathological gambling. All patients provided written informed
consent, approved by University of Connecticut School of Medicine Intuitional Review
Board. Of the full sample of 193, four patients were excluded from these analyses due to one
or more missing data points at baseline, leaving 189 patients for analyses.

Procedures
Following informed consent, participants were administered assessments to ascertain
demographic information, drug use, and treatment histories. Patients also completed drug
use modules adapted from the Structured Clinical Interview for DSM-IV40 as well as the
Addiction Severity Index (ASI).41 The ASI assesses psychosocial functioning across seven
domains (alcohol use, drug use, medical, employment, legal, family/social relationships, and
psychiatric), with scores ranging from 0 to 1. Higher scores in each domain indicate more
severe problems.

Participants in all three trials were randomly assigned to a 12-week SC or 12-week CM plus
SC condition. As the original studies37–39 provide detailed explanations of the treatment
conditions, they are only briefly outlined.

Standard Care (SC) was similar across all studies and consisted of daily methadone doses,
weekly group therapy, monthly individual counseling, and frequent sample monitoring, with
patients submitting up to 36 urine samples that research assistants collected and screened for
opioids and cocaine using Ontrak TesTstiks (Varian, Inc., Walnut Creek, CA). Samples
were observed, whenever possible. In all trials, patients received verbal reinforcement for
submission of negative samples, and in one study,39 participants also received small
incentives to encourage sample submission. Participation in the studies did not affect SC.
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Contingency management—Patients assigned to the CM condition received the same
treatment as the SC condition and could additionally earn reinforcement for completion of
target behaviors. In all studies, participants earned at least one draw from a bowl with a
chance of winning a prize for each cocaine negative urine sample, and bonus draws for
consecutive abstinence. Unexcused, missed, or positive specimens ended a period of
abstinence and reset draws to a low level. The prize bowls contained 250 or 500 slips of
paper depending on the study; half were non-winning slips which said “good job,” and half
were winning slips. Most (about 43%) of the winning slips were small prizes worth about
$1, about 6% were for large prizes worth around $20, and one slip was for a jumbo prize
worth up to $100. Overall average maximum value of prizes ranged from $350 to $500
depending on the study.

Patients in the Petry et al.39 study also received reinforcement, on an independent schedule,
for group therapy attendance. In the Petry et al.37 study, a second CM condition was
included that reinforced cocaine abstinence with vouchers, rather than prizes. Participants in
this condition received $3 for the first cocaine negative sample and this amount increased by
$3 for each consecutive negative sample. No significant differences between those assigned
to the voucher and prize CM conditions provided the rationale for combining those groups
for the analyses in the present report.

Data Analysis
For ease of interpretation of effects of age, patients were divided into quartiles based on age
at time of study initiation: ≤ 34, 35–39, 40–44 or ≥45 years. The actual age distributions of
patients are shown in Figure 1. Analyses compared the four age groups with respect to
baseline characteristics including demographics, drug abuse severity, and psychosocial
functioning (severity of family, legal, medical problems, etc.). Chi squared tests and F tests
evaluated differences between the age groups for categorical and continuous variables,
respectively. Although not all variables were normally distributed, these tests are robust to
departures from normality when the sample size is large.42 Baseline variables that differed
significantly between age groups, or are linked with treatment outcomes (e.g., study intake
urine toxicology result, study), were included as covariates in subsequent analyses.

Multivariate analyses of covariance evaluated the effects of age group and treatment
condition (SC or CM) on drug abuse outcomes, after controlling for methadone dose,
education, study, race, and study intake urine toxicology result for cocaine (positive or
negative). Both main effects of age and its interaction with treatment condition were
examined to ascertain whether the age groups respond differentially to the treatment
conditions. The two primary outcomes were available from all randomized patients: longest
durations of cocaine abstinence (LDA) as determined by urinalysis testing, and proportion of
cocaine negative urine samples submitted. LDA was defined as the greatest number of
consecutive weeks of objectively verified abstinence from cocaine during the treatment
period (range 0 – 12 weeks). Positive samples, missed samples, or unexcused absences on a
testing day broke the string of abstinence in all three trials. Proportion of samples negative
for cocaine was calculated with the number of samples submitted in the denominator, so that
missing samples did not impact this variable. On average (SD), 21.8 (6.1) samples were
provided, which did not differ by treatment condition or age group (ps > .90).

Secondary analyses examined post-treatment outcomes. All patients were compensated to
participate in follow-ups 6 months after initiating the study, and the overall follow-up rate
was 85.3% (n = 162) which did not differ by study, treatment condition, or age group (ps > .
10). Logistic regressions evaluated predictors of cocaine use at the follow-up. Step one
included study, race, study intake urine toxicology result, age category, methadone dose, and
education; treatment condition was added in Step two, and the interaction between treatment
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condition and age category in Step three. All variables except for methadone dose and
education were included as categorical variables. Odds ratios (OR) and 95% confidence
intervals (CI) are presented for significant predictors of outcomes.

Results
Table 1 shows characteristics across the four age categories. Ethnicity, years of education,
and methadone dose differed significantly by age group. Post-hoc tests revealed that the 45
and older and 35–39 year age groups completed more education than the youngest group,
the youngest group received a larger methadone dose than the 35–39 year group, and the
youngest group was least likely to be African American and most likely to be Hispanic. No
differences were evident for other demographics, psychosocial domains, or drug use
variables.

Multivariate analyses, controlling for treatment condition, study, methadone dose, race, and
study intake urine toxicology result, revealed a significant age group by treatment condition
interaction for LDA, F (3,175) = 2.78, p < .05 (Figure 2). The superiority of CM over SC in
enhancing the duration of abstinence achieved resided largely among the older half of the
sample. The interaction effect was not significant for proportion of negative samples
submitted, F (3,175) = 0.83, p = .48 (Figure 3).

Some other variables also impacted outcomes. Study was significantly related to LDA (F
(3,175) = 6.64, p < .01), and study intake urine toxicology result (F (1,175) = 100.33 and
105.65, ps < .001) and treatment condition (F (1,175) = 11.55 and 12.43, ps < .001) were
associated with both LDA and proportion of negative samples submitted, respectively. The
LDA in the Petry et al.37 study was higher than that in the Petry & Martin38 and Petry et
al.39 studies, with means (SE) of 4.9 (0.4), 3.0 (0.6), and 3.1 (0.4), respectively. A negative
study intake toxicology screen was associated with greater LDA, with means (SE) of 6.4
(0.4) versus 1.0 (0.4) for those who initiated treatment with negative and positive samples,
respectively, and higher proportions of negative samples during treatment, 70.7% (3.8)
versus 19.9% (3.3), respectively. Finally, randomization to a CM treatment was associated
with greater LDA than randomization to SC, 4.5 (0.3) versus 2.8 (0.4) weeks, and greater
proportion of negative samples during treatment, 53.5% (3.2) versus 37.1% (3.7).

Overall, 54.9% of patients (89 of 162) submitted a sample positive for cocaine at the month
6 follow-up. Within age categories, the percentages (and n’s) submitting cocaine-positive
samples were 47.1% (16 of 34), 58.1% (25 of 43), 55.0% (22 of 40), and 57.8% (26 of 45),
for the youngest to oldest categories, respectively. Step one of the logistic regression
predicting cocaine use at the follow-up was significant, χ2(10) = 44.16, p < .001, correctly
classifying 72.8% of the cases. Study, methadone dose, and initial toxicology result were
significantly associated with submission of a positive sample at the follow-up. Patients in
the Petry et al.37 study were significantly less likely than those in the Petry et al.39 study to
submit a positive sample, OR = 0.30, 95% CI = 0.12 – 0.71, Beta (SE) = −1.22 (0.45), Wald
= 7.38, p < .01. A higher methadone dose was associated with a greater likelihood of a
positive cocaine sample at month 6, OR = 1.02, 95% CI = 1.00 – 1.03, Beta (SE) = 0.02
(0.01), Wald = 5.20, p = .02, and submission of a negative cocaine sample at study intake
was related to a reduced probability of submission of a cocaine positive sample at month 6,
OR = 0.17, 95% CI = 0.80 – 0.37, Beta (SE) = −1.76 (.39), Wald = 20.30, p < .001. Age was
not related to cocaine use at month 6, p = .72.

Inclusion of treatment condition in Step two was significant, χ2(1) = 4.03, p = .04, and
improved the model, χ2(11) = 48.19, p = .001, with 74.7% of cases correctly classified.
Results from this model are shown in Table 2. Again, study, methadone dose, and initial
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urine toxicology result were associated with submission of a cocaine positive sample at
month 6. After controlling for these variables, randomization to the CM condition was
associated with a 55% reduced chance of submission of a cocaine positive sample at the
post-treatment follow-up.

Inclusion of Step three, with the age group by treatment condition interaction term, was not
significant, p > .94. Therefore, this step was excluded from the model. Results were similar
when age was included as a continuous, rather than categorical, variable (data not shown).

Discussion
One aim of this study was to examine age related differences in characteristics of cocaine
abusing methadone patients. Some differences emerged with respect to racial composition
and education, and the youngest cohort received higher methadone doses. In contrast to
existing research,4–7,12,43 older and younger substance abusers did not differ with respect to
severity of medical or psychosocial problems. These discrepancies across studies may relate
to the use of different instruments to assess problems and evaluation in different patient
populations.

Primary treatment outcomes did not vary across age groups, but a significant age by
treatment condition interaction was found with respect to longest consecutive period of
abstinence achieved. On this outcome, the effects of CM were pronounced in the middle/
older and older age groups. In cocaine abusing outpatients who are not opioid dependent, the
oldest adults improved the least with CM, likely because of a ceiling effect.4 In that
population, the oldest cohort had the best outcomes with SC, and there was little room for
further improvement. Compared to abusers receiving only psychosocial treatments, cocaine
abusing methadone patients have more severe polydrug-dependence, and they submit more
positive samples during treatment.c.f.,35,44 Hence, all age groups receiving SC in this study
had ample room to improve with the addition of CM. The effect of CM was most
pronounced in the age groups with the shortest durations of abstinence during standard
methadone treatment. Although all age groups submitted relatively low proportions of
cocaine negative samples during treatment, the age by treatment interaction effect was not
significant for this variable.

Neither age nor its interaction with treatment condition were associated with cocaine
abstinence 3 months after study treatments ended. Some variables were related to post-
treatment abstinence, including study, methadone dose, initial cocaine toxicology result, and
randomization to CM. The Petry et al.39 study recruited patients with severe cocaine
dependence, and patients in that study had the lowest probability of a negative sample at
follow-up. Higher methadone doses are provided to patients with greater opioid dependence,
and therefore, it is not surprising that higher methadone doses are associated with poorer
drug use outcomes. Study intake toxicology results reflect severity of cocaine problems and
were a strong predictor of longer term outcomes in this and other studies.26,45,46 Also
consistent with existing literature,e.g.,47 prior receipt of CM was related to better post-
treatment outcomes, with a 55% increased probability of submitting a cocaine negative
sample at follow-up. Age did not impact this relationship.

In sum, this study found that cocaine abusing methadone patients 40 years and older
evidenced a greater response to CM treatment than their younger counterparts in terms of
longest duration of cocaine abstinence achieved, but age and its interaction with treatment
condition had no effect on other outcomes during or after treatment. Proportions of negative
samples may be a less sensitive outcome than durations of continuous abstinence in CM

Weiss and Petry Page 6

Am J Addict. Author manuscript; available in PMC 2014 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



trials because CM interventions are designed to reinforce long durations of abstinence. Age
by treatment condition effects may have emerged only on the most sensitive index.

The results of this study should be interpreted within the context of some limitations. First,
these patients were drawn from a single methadone clinic in the Northeast, and these data
may not generalize to stimulant-abusing methadone patients in other areas of the country.
The average age in the oldest group was 49 years old, and few individuals were over 60. The
narrow range of ages in this sample may have masked differences that may be present in
samples with greater age variability, and results may not generalize to older subgroups.
Evaluation of treatment outcomes among cocaine abusing methadone patients with greater
representation of patients over 60 years is needed.

Strengths of this study include the use of a large sample. Primary outcomes were available
on 100% of patients, and a high rate of follow-up was achieved. Objective measures of
cocaine use were used, as well as random assignment to treatment conditions. Patients
received different CM interventions across the studies included in these analyses, and the
use of multiple CM protocols supports generalization of the effects. Although CM was
effective overall, CM appeared most beneficial to relatively older patients who responded
least well to usual care procedures. As the American population continues to age and
substance abusers are living longer, further examination of treatment modalities, such as
CM, that may improve outcomes of older substance abusers is warranted.
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Figure 1.
Age distribution of patients. Vertical lines represent division of quartiles.

Weiss and Petry Page 10

Am J Addict. Author manuscript; available in PMC 2014 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Longest duration of cocaine abstinence (in weeks) by age category and treatment condition.
Values represent adjusted means and standard errors. Age by treatment condition interaction
effect is significant, p < .05.
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Figure 3.
Proportions of negative cocaine samples submitted by age category and treatment condition.
Values represent adjusted means and standard errors.
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Table 2

Predictors of cocaine use at 6-month follow-up evaluation

Variable β (SE) Wald Z p
Odds ratio

(95% confidence interval)

Study*

     Petry et al.37 −1.04 (.46) 5.20 <.05 0.35 (0.14, 0.86)

     Petry & Martin38 −.52 (.51) 1.05 .31 0.59 (0.22, 1.61)

Race†

     Caucasian −.31 (.57) 0.29 .59 0.74 (0.24, 2.26)

     African American .24 (.49) 0.25 .62 1.27 (0.49, 3.31)

Education −.05 (.11) 0.19 .66 0.96 (0.78, 1.17)

Methadone dose .02 (.01) 4.61 <.05 1.02 (1.00, 1.03)

Cocaine negative sample at study intake −1.80 (.40) 20.25 <.001 0.17 (0.08, 0.36)

Age‡

     <35 −.47 (.61) 0.59 .44 0.63 (0.19, 2.06)

     35–40 .07 (.53) 0.02 .90 1.07 (0.38, 3.00)

     41–44 .12 (.54) 0.05 .82 1.13 (0.39, 3.27)

Contingency management treatment condition§ −.81 (.41) 3.91 <.05 0.45 (0.20, 0.99)

*
Petry et al.39 is the reference category.

†
Hispanic race is the reference category.

‡
Age ≥ 45 years is the reference category.

§
Standard care is the reference category.
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