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Abstract
Background—Methadone substitution therapy is an effective harm reduction treatment method
for opioid dependent persons. Ability to retain patients in methadone treatment is an accepted
predictor of treatment outcomes.

Objectives—The current study evaluates the roles of psychiatric comorbidity, medical
comorbidity, and sociodemographic characteristics as predictors of retention in methadone
treatment utilizing retrospective analysis of data from a nationwide sample of patients in
methadone treatment in the VA.

Methods—Data were gathered using the VA’s national health services use database. A cohort of
veterans with a new episode of “opiate substitution” in fiscal year 1999 was identified, and their
continuous service use was tracked through fiscal year 2002. The sample included a total of 2,363
patients in 23 VA medical centers. Survival analysis was used to explore factors associated with
retention in methadone treatment.
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Results—Younger age, having a serious mental illness, being African American, or having race
recorded as unknown were associated with lower rates of retention in methadone treatment
programs in this population of veterans (controlling for site).

Conclusion—Given that extended methadone treatment is associated with improved outcomes
while patients remain in treatment, more longitudinal studies using primary data collection are
needed to fully explore factors related to retention. For the VA population specifically, further
research is necessary to fully understand the relationship between race/ethnicity and treatment
retention.

Scientific Significance—This is the first retention study the authors are aware of that utilizes
data from a nationwide, multisite, population of participants in methadone treatment.
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INTRODUCTION
Methadone substitution therapy for the treatment of opiate dependence has been available
since the 1960s (1). The literature exploring treatment efficacy is difficult to summarize
because treatment efficacy has been variably defined. However, methadone substitution
therapy is clearly an effective method for decreasing heroin use (2–6), HIV transmission,
criminal behaviors, as well as improving overall functioning (7–15).

The ability to retain patients in methadone treatment programs has been a consistent
predictor of treatment outcomes, including decreased injectable heroin use and decreased
use of other illicit drugs (2, 7, 11, 16–19). Older patients have been shown in several studies
to have higher retention rates than younger patients (11, 12, 18, 20–23), and there is some
indication that African Americans have lower retention rates than non-African Americans
(12, 24–27). At least two studies show retention is related to higher rates of medical
comorbidity (28, 29). Previous research indicates that higher dose is the most consistent
predictor of treatment retention (22, 26, 30–32).

Findings vary with regard to the impact of comorbid psychiatric disorders on methadone
retention. One study demonstrated an association between higher ASI psychiatric severity
scores and early attrition (24). Other studies revealed trends toward increased attrition for
patients with a personality disorder (33, 34). However, several studies found no impact of
psychiatric status on treatment retention (11, 12, 35, 36).

Most prior work examining predictors of retention in methadone programs has used single
sites or a handful of sites clustered in a limited region. The few studies using national
samples have varied widely in terms of program characteristics (5, 37). The current study is
unusual in that it is based on retrospective analysis of data from a nationwide sample of
patients in methadone treatment in the Department of Veterans Affairs (VA). The research
presented here evaluates the roles of psychiatric comorbidity, medical comorbidity, and
sociodemographic characteristics as predictors of retention. We hypothesized that older age,
Caucasian race, and higher medical comorbidity would be associated with longer retention
in methadone treatment. We also hypothesized that the presence of psychiatric comorbidity
would be associated with early attrition from methadone treatment.
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METHODS
Data Source

Data were gathered using the VA’s national health services use database. This database
maintains diagnostic and demographic information for each inpatient stay and outpatient
visit recorded by veterans. Scrambled social security numbers allow for identification of
unique patients.

Sample
We identified a cohort of veterans with a new episode of “opiate substitution” in fiscal year
(FY) 1999 and tracked their continuous service use through FY 2002. Clinics in the VA
offering opiate substitution therapy are coded consistently throughout the system, and
eligible patients for this study were identified using the relevant clinic stop code in the
database. In FY 1999, buprenorphine was not yet approved for use, and it is, therefore,
assumed that most individuals in the “opiate substitution” stop code were receiving
methadone or LAAM treatment. The beginning of a new treatment episode was defined as
no previous visits in the clinic stop code within the prior 60 days. An episode was defined
by searching the VA data for subsequent opiate substitution visits through the end of FY
2002 and defining the end of an episode as no contact in the clinic stop code for 60 days.

Our initial sample consisted of 2,988 treatment participants in 31 VA medical centers who
began a new episode in FY 1999. Seven VA medical centers having less than 25 veterans in
the clinic stop code during FY 1999 were excluded in an attempt to include only well-
established methadone programs and to control for potential errors in the coding of clinic
stops for individual veterans. We also excluded one medical center with a mean number of
visits of one. Patients with primary diagnoses of opiate, cocaine, or unspecified/mixed
dependence/abuse were retained for the analyses. The final sample included a total of 2,363
patients in 23 VA medical centers.

Measures
The dependent variable in the analyses was the number of consecutive days from the first
date of a treatment episode (defined above) to the last date of the episode, through
September 30, 2002. We devised a 60-day no contact “rule” to be sure we captured the
numerous variations in appropriate treatment participation. Subjects were defined as
“censored,” i.e., still continuing in methadone treatment, if their last visit dates were in
August or September of 2002.

The independent variables used in the analyses were: age, gender, race, marital status,
psychiatric comorbidity, and medical severity as measured by the Charlson Comorbidity
Index (38). Age was measured continuously. Race was defined as Caucasian, African
American, “other” (Hispanic, Asian-Pacific Islander, and Native American), and “unknown
race.” The majority of cases in the “other” category were Hispanic. The last category of
“unknown race” occurs when veterans do not report their race when asked about it during
intake procedures for outpatient or inpatient service contacts. Four years of service use
records (FY 1999–2002) in both outpatient and inpatient files were searched to identify race
for as many veterans as possible in the sample. Marital status had the categories of married,
divorced, unmarried, and unknown marital status.

Medical and psychiatric comorbidity information was obtained by noting ICD-9 diagnoses
from each outpatient visit and inpatient stay during FY 1999. For this analysis, psychiatric
comorbidity was measured using two dummy variables: “serious mental illness (SMI)”
(including ICD-diagnoses for psychotic and bipolar disorder), and “mood/anxiety disorders”
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(including ICD-9 diagnoses for depressive and anxiety disorders including post-traumatic
stress disorders). We followed the same diagnostic query procedure in creating the Charlson
Comorbidity Index (38). This index is a single measure of medical severity created by the
collection and differential weighting of 22 specific diagnoses (e.g., myocardial infarction,
diabetes, renal disease, lymphoma, etc.). Each diagnosis is given a score of either 0, 1, 2, 3,
or 6 depending on the risk of mortality within one year, and then totaled for each patient. A
higher score indicates greater medical severity.

Data Analysis
We performed survival analysis using the proportional hazard model to explore factors
associated with retention in methadone treatment from October 1998 through July 2002.
Because we identified an interaction between time and age (thus violating the proportional
hazards assumption), we fit a nonproportional hazard model with the inclusion of a time
(days in methadone treatment) by age interaction. For this interaction term, time was
transformed with a log transformation and centered about its mean, for numeric reasons.
Sandwich variance estimates were used to account for the clustering structure of the data
with patients within VA medical centers.

RESULTS
Descriptive statistics about the sample are presented in Table 1. The majority of the sample
was male (95%) with a mean age of 48 (SD = 9) years old. About half of the sample was
African American (45%), and one quarter was Caucasian (25%). The remainder of the
sample was Hispanic or “other” (7%) and race unknown (23%). About half of the sample
(44%) had at least one psychiatric comorbidity. The arithmetic mean of the Charlson
Comorbidity Index was 1.5 (SD = 2.0). Approximately 8% of the patients were in the
unknown marital status group, and they were younger, more likely to be female, more likely
to be in the unknown-race group, and had less psychiatric and medical comorbidity.

On average, patients attended 135 visits (median = 10 visits, SD = 250.7 visits) and stayed
243 days in methadone treatment (median = 32 days SD = 406 days). Fifty percent (n =
1,172) of the 2,363 veterans stayed for 30 days or less, 484 (20.5%) remained between 30
and 180 days, 222 (9.4%) remained between 180 and 365 days, and 485 (20.5%) were in
methadone maintenance for more than a year. Eight percent (n = 207) of patients
experienced a continuous episode of methadone treatment from their initial visit in FY 1999
to the end of FY 2002 when data were censored.

Results from the survival analysis, controlling for clustering within programs, are shown in
Table 2 and Fig. 1. Table 2 demonstrates that the significant predictors for attrition from
methadone treatment were age, race, and serious mental illness. There was a significant
interaction between time and age in the model. During the very early portion of treatment
(the first week), for one unit increase in age, the hazard of leaving methadone treatment
increased about 1% indicating older people had shorter survival time. However, this trend
reversed later in the program. At around one month into treatment, the hazard of leaving
methadone treatment decreased about 3% for one unit increase in age, indicating that older
people had a longer survival time. This trend continued throughout the remainder of
treatment. For example, for one unit increase in age, the hazard of leaving treatment
decreased by about 5% and 7%, respectively, at 8 months and at the study’s end (see details
in Table 2).

Compared to Caucasians (the reference group), African Americans and the race-unknown
group were more likely to leave methadone treatment early. Specifically, the hazard of
departing methadone treatment for African Americans was 1.36 times the hazard for
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Caucasians, and the hazard for “race unknown” group was 1.80 times that for Caucasians (p
< .05 for both). In addition, persons with a serious mental illness (psychosis or bipolar
disorder) were more likely to leave treatment earlier than those without. Specifically, the
hazard of leaving methadone treatment for the SMI group was 1.20 times that for those
without SMI (p < .05). There was no significant effect of other psychiatric comorbidity or
medical comorbidity.

DISCUSSION
This is the first retention study, that we are aware of, that utilizes data from a nationwide,
multisite, population of participants in methadone treatment. Our findings indicated that
younger age, being African American, having a serious mental illness, and having race
recorded as unknown were associated with lower rates of retention in methadone treatment
programs in this population of veterans. Our study, which adjusted for patient clustering by
site, did not show any relation between gender or medical comorbidity and methadone
treatment retention. African American status and psychiatric comorbidity (using a
dichotomous dummy variable) was associated strongly with site location (data not shown);
in an unadjusted model, a dummy variable indicating presence of any psychiatric
comorbidity was significantly associated with reduced retention.

The association between older age and methadone treatment retention has been frequently
demonstrated in past work (9, 11, 12, 18, 21–23). Our finding that African Americans have a
lower rate of retention has also been demonstrated previously, though not in a primarily
male VA population (12, 24–27). As noted in the introduction, the literature does not
provide consistent findings with regards to the impact of psychiatric comorbidity on
treatment retention—in either methadone or other modalities of substance abuse treatment.
However, a previous study by coauthors of the current manuscript found serious mental
illness (in this case, psychotic disorders alone) did predict early attrition from VA intensive
outpatient clinics (39).

An interesting but difficult to explain finding was the fact that having race recorded as
unknown was significantly and substantially associated with poor retention in methadone
treatment. Over 21% of this sample has no recorded racial/ethnic status in the database. It is
unclear why so many veterans chose not to report their racial/ethnic status or how this
hesitance to report racial status might be related to treatment retention. Compared to the
other groups, persons with no race recorded were more likely to be female, have marital
status as unknown, and less likely to have a psychiatric comorbidity. More research is
necessary to understand the potential traits or conditions for which “unknown race” is
apparently serving as a proxy. The VA center responsible for the oversight of these national
data sources, Veterans Information Resource Center (VIReC) (40), is aware of the missing
data issue and has been exploring potential remedies.

Several limitations of the study should be noted. Many of the limitations result from our
reliance on administrative data. Many important and established predictors of treatment
retention in this population were not available for inclusion—e.g., dose of methadone
received and prior episodes of treatment. Further, the coding scheme of the dataset blurs
important distinctions. For example, we are aware that some methadone programs in the VA
at the time were offering both “maintenance” and limited courses of treatment (e.g., 30- or
90-day programs leading to drug-free status), and the database does not make such a
distinction in clinic designation. We do know that maintenance is the most popular opiate
substitution treatment offered in the VA, but we cannot categorize with accuracy the
percentage in this sample who did not attempt a maintenance regimen. This factor could be
contributing to the unusually high rate of 30-day attrition that we found (50%). Another
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possible contributor to this unusual finding is that some VA sites also include patients
receiving naltrexone and disulfiram in the “opiate substitution” stop code. That we excluded
patients with primary alcohol use disorders should have minimized this potential
confounder, but other cases of misclassification in the stop code could have occurred as
well, contributing to the unusually high rate of early attrition. Other possible factors
contributing to unusually high early attrition rate include the following: 1) some programs
might not have been using high enough doses of methadone to maximize retention; 2) the
programs could have varied on other quality indicators such as clinic hours, therapeutic
alliance, and availability/quality of ancillary services; 3) as many dropped out within the
first 5 days, many of these patients might not have started methadone at all as they left
during an evaluation phase; and 4) travel distance to the clinics could have played a role as
daily dosing is common early in a treatment episode.

Given the limitations of this study, more longitudinal studies using primary data collection,
such as found in Villafranca et al. (41), are needed to fully explore factors related to
retention. For the VA population specifically, further research is necessary to fully
understand the relationship between race/ethnicity and treatment retention. Given that
extended methadone treatment is associated with improved outcomes while patients remain
in treatment, interventions are important at the clinic and individual patient level to assist
veterans with remaining in care.
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Figure 1.
Survival function for days in methadone clinic. Dashed lines highlight time periods
representing days in clinic for 3 months, 6 months, 1 year, two years, and three years.
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TABLE 1

Descriptive statistics for patient-level sample (N = 2363).

Variable Percent or Mean (SD)

Demographics

Age 48.2(9.1)

Gender

 Male 95.2%

 Female 4.8%

Race

 Caucasian 25.4%

 African American 45.0%

 Other (majority = Hispanic) 6.9%

 Unknown 22.7%

Marital status

 Married 20.6%

 Divorced 27.3%

 Unmarried 44.3%

 Unknown 7.8%

Comorbidities

Any psychiatric comorbidity 43.9%

 Anxiety 11.8%

 Bipolar 7.8%

 Major depression 31.3%

 Psychosis 11.0%

 PTSD 17.8%

 Charlson medical comorbidity index 1.5(2.0)

 Dependent variable

 Number of visits 135.0(250.7)

 Days in methadone treatment 242.9(406.0)
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