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Abstract
The current pilot study evaluated feasibility, acceptability, and initial efficacy of a therapeutic
Interactive Voice Response (IVR) system (“The Recovery Line”) for patients receiving methadone
maintenance who continue to use illicit drugs. Patients were randomized (N=36) to four weeks of
Treatment-as-Usual (TAU) or Recovery Line plus TAU. Ratings of The Recovery Line were high
and remained stable throughout the study. However, despite instructions and reminders, patients
used substantially less than the recommended daily use (<10 days of 28). Patients were more
likely to report abstinence for opioids and cocaine on days they used the Recovery Line (p = .01)
than those they did not. Conditions did not differ significantly on patient satisfaction, urine screen
outcomes, or coping efficacy. As with other computer-based treatments, findings suggest the
Recovery Line is acceptable and feasible. However, additional methods to increase patient
utilization of automated systems and larger clinical trials are needed.
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Automated, computer-based interventions have shown promise in treating substance use
disorders. Such systems extend the effectiveness of patient self-management by providing
motivational enhancement, assessment and feedback, accurate and detailed education, and
specific skills training. These systems differ from electronic or “E-therapy” in which
therapists provide counseling remotely (web-chat, text, email, or phone). Fully automated
systems offer a number of potential advantages, including low cost, consistent delivery, and
greater accessibility and availability of treatment, and increased flexibility of scheduling and
convenience. Studies of computer-based treatments have found high user acceptance and
utilization, and automated systems may even be preferable to one-on-one therapy among
clients who dislike therapy or have concerns about confidentiality.
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Automated computer-based systems can be mobile and delivered via cell phones or other
devices, providing immediate therapeutic intervention from any place at any time.
Individuals can use the system to practice skills in their own environment and can repeat this
training frequently at their own pace. Easily accessible, real-time interventions may be
helpful for less motivated or more difficult-to-treat populations, since these interventions
require less effort to attend appointments and retrospectively recall specific behavior for
therapeutic discussion. Some mobile interventions utilize sophisticated technologies such as
smartphones and include applications and mobile websites, while others use traditional
phone technology for delivery using Interactive Voice Response (IVR) systems. With IVR
systems patients use key pad responses or voice commands to choose menu options, respond
to prompts, and answer assessments. Many studies of IVR technology have been limited to
patient reminders, brief assessments, and evaluations of self-monitoring, but more recently
Therapeutic IVR (TIVR) technology has increased in flexibility and sophistication and
incorporates more complex treatment components including self-monitoring, goal setting
and coping skills rehearsal. Therapeutic IVR can effectively augment treatment for a range
of psychiatric and behavioral health problems such as obsessive-compulsive disorder,
depression, chronic pain, and medication adherence. In addition, TIVR systems show
potential promise to augment brief interventions for substance users, including non-
treatment seekers in primary care settings. However, although brief IVR systems have been
shown to be acceptable and feasible to a range of patients, to our knowledge only two
studies evaluated a TIVR with treatment seeking patients with problematic drug or alcohol
use. Mosavel found that patient’s system use was heavily skewed with most patients having
limited use and a few using extensively. Rose et al. evaluated TIVR following group CBT
for alcohol use disorders and found high acceptability and ease of use as well as improved
abstinence, self-efficacy, and coping skills efficacy compared to baseline values. However,
both studies did not include a comparison condition.

Over the past 10 years, treatment admissions for opioid dependence have increased by fifty
percent, in large part due to abuse of prescription pain relievers. Many programs, including
those involved in the current study, have noted a substantial increase in patient volume with
decreased reimbursement levels and therefore decreased staffing and higher caseloads. The
dramatic increase in dependence has led to treatment need that exceeds the current system.
Thus, there is a clear need to expand the reach and variety of therapeutic interventions
available, especially those in methadone maintenance who typically receive limited face-to-
face counseling. Technological interventions provide a means to extend the scarce treatment
resources available, however, their feasibility, acceptability and efficacy must be
demonstrated. TIVR represents an approach that has the potential to be more accessible,
flexible, and cost effective than counseling and other potential technological interventions.
The current pilot study was designed to evaluate feasibility, acceptability, and initial
efficacy of a TIVR system (“The Recovery Line”) for opioid dependent patients receiving
methadone maintenance who were continuing to use illicit drugs while enrolled in treatment.

Materials and Methods
Participants

Patients were recruited from November 2010 through July 2011 at the APT Foundation in
New Haven, CT through clinic posters and flyers, brochures provided to counselors, and
word-of-mouth. Seventy-five patients enrolled in methadone maintenance treatment who
reported use of illicit drugs in the past 30 days expressed initial interest and participated in a
brief screening. Exclusion criteria were 1) current suicide or homicide risk; 2) a DSM-IV
current psychotic or bipolar disorder; 3) involvement in another treatment study; 4) inability
to read or understand English; 5) a life-threatening or unstable medical problem. Seventeen
(23%) were ineligible (16 for active psychiatric disorder, 1 for medical problems) and 12
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(16%) who were potentially eligible refused treatment (1) or failed to return for consent
(11). Forty-six patients signed informed consent and were further evaluated for eligibility.
Five patients were excluded for current psychotic or bipolar disorder, one for an unstable
medical problem, one was in another study, one withdrew, and two failed to complete the
baseline assessment, yielding a final treatment comparison sample of 36.

Design and Procedures
Eligible participants (n = 36) were randomly assigned to four weeks of either Treatment-as-
Usual (TAU, n = 18) or the Recovery Line plus Treatment-as-Usual (RL+TAU, n = 18).
Participants completed weekly assessments and a comprehensive end-of-treatment
assessment. Urine samples for toxicology analysis were also collected during weekly
assessments. Participants received $20 per week as an incentive for completing weekly
assessments and providing a urine sample. The study was approved by the Human
Investigation Committee of Yale University School of Medicine the study was conducted in
accordance with the Helsinki Declaration of 1975.

Measures
Patients assigned to the Recovery Line completed a brief interview each week to evaluate
characteristics of the system patients liked and disliked, and any technical difficulties with
the system. The interview was developed for this study and included three 5-point Likert
scale items evaluating patient interest, perceived efficacy, and ease of use of the Recovery
Line from “Not at all” to “Extremely” (e.g., “How interesting does the Recovery Line sound
to you?, How helpful was the Recovery Line? How easy to use was the Recovery Line?). An
additional single item 5-point Likert scale evaluated patient satisfaction with their
continuing methadone treatment for patients in both conditions.

The Structured Clinical Interview for DSM-IV (SCID) was used to assess psychotic and
mood disorders for exclusion criteria. Retention was evaluated as the number of weeks
participants remained in the study. Urine samples for toxicology analyses were performed
using a one-step immunochromatographic test (Redwood Toxicology Laboratory, Santa
Rosa, CA) that included morphine/opiates (> 300 ng/ml cuttoff), oxycodone (> 100 ng/ml
cuttoff), cocaine (> 300 ng/ml cuttoff), benzodiazepine (> 300 ng/ml cuttoff),
methamphetamine (> 500 ng/ml cuttoff), and THC (> 50 ng/ml cuttoff). Missing urines were
coded as positive for opioids. The proportion of urines negative for all drugs tested, for
opioids (opiates and oxycodone), and for cocaine were computed. Self-reported drug use
was assessed using Time Line Follow Back methodology. Coping skill effectiveness was
evaluated with the Effectiveness of Coping Behaviors Inventory (ECBI). Scores on the
ECBI have been found to predict post-treatment abstinence for alcohol dependent inpatients,
and to improve for patients receiving a TIVR intervention for alcohol use disorders.

Treatments
Treatment-as-Usual (TAU)—The proposed system was meant to serve as an
enhancement of current services being delivered, which included the requirement to attend
one individual session per month and encouragement to attend open access groups (with 10
or more typically available Monday-Friday) covering a range of topics, including
introduction to methadone, weekend planning, overdose planning, and spirituality. These are
the services provided in the standard care comparison condition.

The Recovery Line plus Treatment-as-Usual (RL+TAU)—The RL+TAU condition
involved a TIVR orientation session, four weeks of 24-hour access to the system, a patient
notebook with summary Recovery Line information, and a weekly reminder from staff to
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use the system. A technical assistance line for system problems was available from
8:30-4:30, M-F and was staffed by the study Research Assistant.

Recovery Line Development: The Recovery Line system was developed for patients to use
in their own environment and obtain immediate assistance, training, and support for
improved coping. Modules were designed to be brief (<15 minute) and easy to understand.
The system was developed using a 5-stage iterative process prior to efficacy testing which
included 1) content generation based on CBT theory and principals, 2) expert review for
language appropriateness and comprehensibility, 3) treatment provider acceptability
feedback, 4) experienced patient acceptability feedback, and 5) target patient feasibility and
acceptability testing. We set apriori criteria to evaluate acceptability and feasibility based on
amount of system contact (at least 30 minutes of call time over one week of access) and
patient-rated interest, helpfulness and ease of system use [50% ratings of at least 4 (out of 5)
for interest, helpfulness and ease of use]. Prior feasibility pilot testing met the apriori criteria
of at least 4 for interest (67%), helpfulness (50%), and ease of use (92%), and patients used
the system for a mean of 82 minutes over one week. Based on system modifications,
acceptability and feasibility measures from the current trial were expected to meet or exceed
these values.

The core structure of the system was based on cognitive behavioral therapy from the NIDA-
published manual for cocaine dependence and our prior work with CBT for opioid
dependent patients in buprenorphine/naloxone treatment. As can be seen in Figure 1, system
components included 1) Self-monitoring, 2) Coping with urges and cravings, 3) Identifying/
avoiding risky situations, and 4) Managing moods and stress. For self-monitoring, a daily
questionnaire of three items was included immediately upon system log in (“How are you
doing?” “Have you taken your methadone today?” “Did you used illicit drugs since your last
call?”). A more extensive assessment of current emotions and drug use situations was also
developed which suggested modules based on problems identified in the assessment.

The other CBT components were separated into brief “Learning” and “Activity” modules.
Learning modules provided straightforward didactic descriptions (e.g., urge surfing).
Assessments at the end of the learning modules were used to confirm patient understanding
and provide alternative explanations for incorrect responses to improve patient
understanding. Activity modules included direct guidance for skills (e.g., deep breathing,
guided exercise), and role-plays for concept learning (e.g., understanding patterns, avoiding
risky situations). Role-plays present scenarios in three layers of increasing interactivity. For
this “Learn, Choose, Do” approach, patients were presented different example scenarios in
which they, 1) heard the correct choice provided, 2) selected between multiple choice
options, and 3) recorded, played back and rated their own response. Patients received
positive feedback for correct responses, and corrective feedback and suggestions for
improving responses for incorrect responses. Additional system features were designed to
maintain user interest and increase utilization and included recorded speeches, inspirational
messages, jokes, laughter and music. Patients could choose to provide ratings at the end of
any module.

Patient orientation and reminders: Following randomization, patients were given a 30 to
45 minute system orientation by a research assistant in a private office which included a
Recovery Line notebook, an overview of the content and purpose of the system, instruction
on how to log-in, and then 10–15 minutes of access to become familiar with the system. To
help patients work calling into their daily routines, they selected a 2-hour call window
during which they would plan to make daily calls. The call window served as a guideline,
thus calling during the window was not required. The notebook and an accompanying
wallet-size card included general information on the system, access numbers, and commonly
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used commands. At each weekly assessment, patients were reminded to use the system and
seek help for any technical problems. Patients who did not call the system were contacted by
the research assistant once per week to recommend system use.

Data analysis
Primary outcome measures to evaluate feasibility and acceptability were overall patient
satisfaction, study retention, and RL+TAU patient ratings of the Recovery Line interest,
perceived efficacy, and ease of use. Secondary outcomes of initial efficacy were urine
results, self-reported substance use, and coping skills effectiveness. Due to the small sample
size, we set p < .05 for “significant” results, and p < .10 for “marginally significant” results.
Univariate comparisons of patients were conducted using chi-square tests for categorical
variables and t-tests for interval and continuous variables. For outcomes with repeated
measures, we used repeated-measures ANOVA for data with no-missing values (urine
toxicology tests). For data with missing values (number of days of substance use each week)
we used mixed model ANOVA with autoregressive 1 correlation structure since such
models are designed for unbalanced repeated measures with missing data. Since there were
marginally significant group differences in baseline characteristics that might have
contributed to treatment outcome (sex, employment, and cocaine use), we evaluated
differences in assigned condition both unadjusted and adjusted for baseline differences using
analysis of covariance (ANCOVA). Retention was examined using Kaplan-Meier survival
analysis on weeks in treatment. An exploratory analysis was conducted to evaluate the
relationship between patient call data and self-reported drug use on the same day for patients
in the RL+TAU condition. We used autoregressive General Estimating Equations (GEE)
including patient as a random variable and controlling for day in treatment. All analyses
made use of SPSS 19.0.

Results
Demographic and baseline characteristics are presented in Table 1. There were no
statistically significant differences between the two treatment conditions, but several trends
were controlled through covariance adjustments. Assessment completion was high with 88%
of weekly assessments completed, including requested urine samples, and 89% of end of
treatment assessments completed.

Ratings of Acceptability and Perceived Efficacy
Patients completed three ratings (from 1–5) of the Recovery Line (interest, perceived
efficacy, and ease of use) at each of the weekly assessments. Ratings did not change over the
four weeks of study. Mean interest at the end of the study was 3.6 (SD =0.9), mean
perceived efficacy was 3.7 (SD = 1.0), and mean ease of use was 4.8 (SD = 0.4). Ratings
exceeded the apriori criteria of >50% ratings of 4 or 5 used in the development phase for all
three measures (56% for interest, 61% for perceived efficacy, and 100% for ease of use).
There were only 3 calls for technical assistance, two for help with logging in, and one for a
problem with voice responses.

Recovery Line Use
Although intended for daily use, patients in the RL+TAU condition called the system on a
mean of 9.9 days (SD=6.0) of the 28 study days, made a mean of 14.2 calls (SD=11.6), for a
total of 121.9 (SD=84.3) mean total minutes of contact time. Only 27% of calls were made
during the patient’s selected two hour call window. Most calls were brief (M = 9.3 minutes,
SD=3.2) and outside clinic hours (58%). Sixty-one percent (11/18) of patients accessed
modules in all of the four primary domains (self-monitoring, coping with urges and
cravings, identifying/avoiding risky situations, and managing moods and stress). All patients
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(100%) accessed self-monitoring modules, 89% (16/18) accessed coping with urges and
cravings modules, 78% (14/18) accessed identifying/avoiding risky situations, and 89%
(16/18) accessed managing moods and stress modules. In addition, all patients (100%)
accessed the encouragement section. Of 46 modules for which patients provided in-call
ratings, 57% were rating 4 or 5 (M = 3.6, SD = 1.4).

An exploratory analysis was conducted to evaluate the relationship between patient call data
and self-reported drug use on the same day for patients in the RL+TAU condition. GEE
analyses indicated that patients were more likely to report abstinence for opioids and cocaine
on days they used the Recovery Line (45%) than those that did not (34%; p .01).

Methadone Treatment Satisfaction
Ratings of satisfaction with methadone treatment (1 to 5) at the end of the study were high
(M = 4.3, SD = 1.0) and did not differ between treatment conditions (RL+TAU, M = 4.1, SD
= 1.2, TAU only, M = 4.4, SD = 0.8, p = .57 unadjusted, p = .62 adjusted).

Study Retention
No patients dropped out or voluntarily withdrew from the study. Three patients in the RL
+TAU condition were transferred to another treatment clinic by the methadone clinic and
one patient was incarcerated. All patients in the TAU condition remained in the study for the
full four weeks (M = 4.0), which was marginally longer than patients in RL+TAU (M = 3.6,
p = .07, unadjusted and p = .30 adjusted).

Substance use
For self-reported opioid use there was no significant main effect for condition, time, nor
their interaction (all p’s > .33). For cocaine use, the interaction of condition by time was
marginally significant (p = .054 for the adjusted test and p = .10 for the adjusted test).
Weekly mean values suggested that differences between conditions were greater in weeks
one (1.6 for RL+TAU and 2.9 for TAU, d = .54) and four (1.1 for RL+TAU and 2.8 for
TAU, d = .69). The main effect of condition was marginally significant for the unadjusted
test (p = .10, 1.5 for RL+TAU and 2.6 for TAU, d = .47) and significant for the adjusted test
(p = .047, d = .51). There was no significant main effect of time.

Cannabis was the only other self-reported drug, but was reported with insufficient frequency
to evaluate. There was no difference between conditions on proportion of urine screens
negative for opioids (0.79 for RL+TAU and 0.75 for TAU, p = .73, d = .11, unadjusted, p = .
67, d= .17, adjusted). Similarly for the proportion of urine screen negative for cocaine, there
was no significant difference between conditions, although the mean values for the RL
+TAU condition were nominally higher than those of the TAU only condition (0.44 for RL
+TAU and 0.28 for TAU, p = .20, d = .44, unadjusted, p = .13, d= .53, adjusted).

Methadone Counseling
Conditions did not differ on the number of counseling session beyond the required minimum
(RL+TAU, M= 3.3, SD = 9.5, TAU only, M = 1.0, SD = 1.0, p = .30 unadjusted, p = .72
adjusted), nor on the number of additional support groups attended (i.e., NA, AA: RL+TAU,
M = 2.0, SD = 6.5, TAU only, M = 1.0, SD = 2.9, p = .56 unadjusted, p = .62 adjusted).

Coping Skills
Internal reliability of the ECBI at baseline was high (Chronbach’s α=.95). ECBI scores were
compared pre-treatment to post-treatment across conditions. There were no significant time
(p = .92), condition (p = .39), nor interaction effects (p = .15, d = .38), although the RL
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+TAU scores nominally improved (0.67 to 0.82) compared to a decline for TAU only (0.67
to .54). The adjusted analysis showed the same pattern of non-significant results. However,
ECBI scores were significantly correlated with reduced self-reported cocaine use (r = .41, p
= .03).

Discussion
Findings from the randomized pilot study suggested that the Recovery Line is a promising
ancillary intervention for methadone patients with ongoing drug use and warrants study in a
larger clinical trial. Patients used the system on almost 10 of the 28 days and found the
system interesting, helpful, and easy to use, and rated most modules positively. Calls were
generally brief (< 10 minutes), but most patients accessed the majority of the content
domains. Most patients who were potentially eligible participated in the study (84%), and no
patients dropped out or voluntarily withdrew. An advantage of the current TIVR system is
that call logs provide detailed records of patient module access which could be used to more
finely evaluate how use of specific coping skills modules may be associated with drug use
behavior over time and potentially in real-time. Although ratings of interest and perceived
utility were good, there is room to improve. Similarly, despite instructions during the
orientation and reminders during treatment to use the Recovery Line on a daily basis, only a
minority used the system on a close to daily basis. Many patients reported that they had
forgotten to use it. This appears to be a common characteristic of patient driven automated
systems. Although patients report liking such systems, many fail to use them at
recommended levels (Mosavel, 2005;. This suggests that reminder calls or texts, or
scheduled daily calls to the patient may increase patient use. Additional methods to increase
patient utilization while maintaining patient satisfaction and efficacy will be a focus of
future work by our group.

Although measures of acceptability and feasibility were generally positive, clinical outcome
findings in this small, randomized trial were mixed. For self-reported drug use there were
marginally significant reductions in cocaine use of 1.7 days/week, but not other drugs.
Similarly, patients in the Recovery Line condition were more likely to report abstinence on
days they used the line than those they did not. Urine screen results were not significantly
different between conditions, although they were in the expected direction for cocaine, and
effect sizes were moderate to large (d’s ≥ .44). Given that cocaine use is often associated
with poorer treatment outcome and greater dropout rates in methadone maintenance, and
that limited treatment options are available for continued use in methadone maintenance, the
findings suggest that additional evaluation with a larger sample size is warranted. This is
particularly encouraging given the short (4-week) duration of Recovery Line Use and that
patients used the system less than was anticipated.

The current findings are consistent with other positive results of computer-based
interventions for substance abuse. Studies evaluating brief interventions for alcohol and
tobacco have shown small to moderate effect sizes. Carroll and colleagues found that bi-
weekly computerized CBT4CBT provided in standard substance abuse clinics improved
substance use outcomes (urine screen and continued abstinence) compared to standard
treatment alone, and improvements were maintained after treatment. In a study of opioid-
dependent patients receiving buprenorphine, Bickel and colleagues found that computer-
based behavioral skills training plus contingency management showed similar efficacy to
counselor provided skills training plus contingency management. Although the current study
uses IVR technology, the Recovery Line is more similar to these sophisticated computer-
based interventions that include interactive therapeutic components that the brief self-
monitoring and assessment IVR interventions. To our knowledge, the current study
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represents the only evaluation of a computer-based treatment system with therapeutic
modules for continued drug use among patients in methadone maintenance.

Several limitations of the study should be noted. First, the study was designed as a pilot trial
to evaluate feasibility, acceptability, and initial efficacy and thus the sample size was small,
with power only to detect large effects. Second, despite random assignment, there were
several marginally significant differences on baseline variables that may have affected
treatment outcome, including gender, employment and cocaine use. We attempted to control
for these differences statistically, which provided similar findings to the unadjusted results,
but controlling via randomized stratification would be preferred, requiring a larger sample
size. There was also a marginally significant difference in retention with three patients in the
Recovery Line condition being transferred to another methadone treatment program and one
being incarcerated. Although patients did not refuse the Recovery Line or drop out of the
treatment condition, the differential retention may have affected other outcomes. A final
limitation was the lack of follow-up assessment following the intervention. Since continued
skill training effects are often noted following the end of counseling, future studies should
include a follow-up period to evaluate possible emergent effects. It is also possible that
treatment effects may not be as durable as other psychosocial treatments, which could lead
to loss of treatment gains over time. However, given the relatively low cost of the Recovery
Line, it may be feasible to provide patients with continued access rather than providing a
specific access termination. In addition, alternative models of delivery and implementation
for automated interventions should be explored. The addition of the non-automated
components such as weekly assessments and reminder calls may limit generalizability to
community settings. Research on implementation of automated systems by treatment
providers is necessary for translation to treatment settings.

The findings from the current trial suggest that automated ancillary treatment for methadone
maintenance is feasible and acceptable to patients and may positively affect clinical
outcomes. This type of intervention can support methadone treatment and provide patients
the opportunity for easily accessible, on-demand therapeutic contact beyond standard care.
In addition to treatment of continued drug use as evaluated in the current pilot, the Recovery
Line may be helpful for initiating and maintaining abstinence, treatment retention, and
relapse prevention, and additional research of these uses is needed. Treatment admissions
for opioid agonist treatment in the U.S. have increased dramatically in the past 10 years, and
access to opioid agonist treatment is rapidly expanding internationally. Thus, there is a clear
need for readily available psychosocial services, especially in more rural areas. Since IVR
technologies are easily scalable, the Recovery Line has the potential to be easily and rapidly
implemented in a variety of domestic as well as international contexts to provide a low-cost,
accessible intervention to support and enhance opioid dependence treatment.
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Figure 1.
Schematic of the Recovery Line for Methadone.
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Table 1

Demographic and clinical characteristics of methadone maintenance patients assigned to the Recovery Line
plus treatment-as-usual (RL+TAU) or to treatment-as-usual (TAU) only.

Characteristic RL+TAU n = 18 TAU n = 18 p

Age, years, mean, (SD) 40.3 (10.8) 42.3 (9.5) .55

% Male, (n) 28% (5) 56% (10) .09

Race .76

%White, (n) 67% (12) 50% (9)

 % Black, (n) 22% (4) 33% (6)

 % Other, (n) 11% (2) 17% (3)

% Employed (part or full), (n) 0 (0) 17% (3) .07

% High School or greater, (n) 78% (14) 83% (15) .67

Monthly income, $, mean (SD) 152 (282) 421 (711) .15

% Never married, (n) 56% (10) 33% (6) .18

Opioid dependence, years, mean, (SD) 14.0 (12.6) 14.7 (13.4) .88

% Prescription Drug Use, (n) 11% (2) 6% (1) .66

% History intravenous drug use, (n) 33% (6) 33% (6) 1.0

Days of opioid use in prior 30 days, mean (SD) 4.6 (7.4) 4.9 (9.6) .90

Days of cocaine use in prior 30 days, mean (SD) 6.1 (8.8) 11.3 (10.3) .11

Months of current methadone treatment, mean (SD) 24.2 (22.9) 19.2 (16.6) .45

Number of time in drug treatment before current treatment, mean (SD) 6.2 (7.8) 4.9 (4.4) .55

Number of times in methadone treatment before current treatment, mean (SD) 2.4 (1.8) 1.9 (0.9) .35

J Subst Abuse Treat. Author manuscript; available in PMC 2014 July 01.


