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FOREWORD

The mission of the Center for Substance Abuse Treatment (CSAT), Substance Abuse and
Mental Health Services Administration (SAMHSA), is to improve the lives of individuals and
families affected by alcohol and drug abuse by ensuring access to clinically sound, cost-effective
addiction treatment that reduces the health and social costs to our communities and the nation.
As part of its mission, CSAT supports the development of innovative treatment approaches,
based on sound data and state-of-the-art analyses, and disseminates information on treatment
approaches shown to be effective for curbing addiction and related behaviors.

In 1997, CSAT established the National Evaluation Data Services (NEDS) contract to
support the CSAT mission.  In 2000, through a new contract (Contract No. 270-00-7078), CSAT
continued and expanded the scope of NEDS. NEDS activities help to foster collaboration and
partnering among the public and private sectors along the Federal-state-local community-based
treatment continuum.  The three major activities of NEDS, under the current contract, are to
assist in developing data infrastructure vehicles and tools, to perform treatment services
secondary analyses on existing data, and to support the Government Performance Results Act
(GPRA) activities.  NEDS, through its Secondary Analysis Technical Reports, provides
evidence-based information on substance abuse treatment issues relevant to treatment needs,
access, utilization, efficacy, effectiveness, and efficiency.  NEDS analyses focus on treatment
needs, services received, and populations of interest to the substance abuse treatment field in
order to provide new information about which services yield the best outcomes for what types of
clients, at what cost.  This information helps address treatment issues such as the treatment gap,
culturally competent treatment services, and recovery.

Several large-scale studies of the outcomes of treatment have substantiated the
effectiveness of substance abuse treatment, by substance and by client characteristics.  In
addition, many treatment service factors have been associated with successful treatment
outcomes.  There is less information about the relationships among the components of treatment
characteristics, however, especially the relationships among the components of treatment and
treatment outcome.  This analysis examines a newly available data set, the Alcohol and Drug
Services Study (ADSS), to examine the relationships among substance abuse treatment
components and treatment outcomes.

Patrick J. Coleman
Project Director
National Evaluation Data Services (NEDS)
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EXECUTIVE SUMMARY

Explanations of substance abuse treatment outcomes can be used to improve treatment.
The analysis described in this report focused on providing a better understanding of how
substance abuse treatment services affect treatment outcomes for illicit drug use.

1. INTRODUCTION

Researchers and evaluators in the substance abuse field have been at the forefront of
national efforts to use outcome studies and analyses to demonstrate treatment effectiveness.
Indeed, there is substantial evidence that substance abuse treatment is successful, as measured by
before/after differences in clients' substance use and criminal behavior, for a substantial
proportion of those who receive treatment services.  Nevertheless, the rate of success can be
improved.  Analysis can improve treatment by moving from the “black box” approach of
previous treatment outcomes analysis to systematic study designs and analyses that relate the
components of treatment and treatment services with treatment outcomes.  What is not known is
what combination of treatment components and treatment dose works best for what type of client
and at what cost.  Evidence of such relationships will give treatment providers, policymakers,
and researchers/evaluators increased understanding of:

■ How treatment components and processes are associated with treatment outcomes

■ The relationships among client characteristics, treatment services, resources,
treatment processes, and treatment outcomes.

Increased understanding of the above will permit the development of better treatment guidelines
and technical assistance, which in turn will help improve the quality and outcomes of substance
abuse treatment.

2. METHODS

The major questions addressed by the analysis described in this report were:

■ What pre-treatment variables predict treatment outcomes?

■ What in-treatment variables predict treatment outcomes, particularly after the pre-
treatment variables are statistically controlled?

■ What post-treatment variables predict outcomes, when the pre-treatment and in-
treatment variables are statistically controlled?
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The analysis used data from the Alcohol and Drug Services Study (ADSS), a nationally
representative sample survey of substance abuse treatment facilities and of clients discharged from
them between 1997 and 1998.  ADSS represents a population of approximately one million clients
discharged from treatment during a six-month period between August 1997 and December 1998.
From a sample of 3,207 clients drawn from facility records, data from the 1,184 clients followed up
and interviewed one year after treatment were analyzed.

The analysis used logistic regression to generate odds-ratio estimates to predict illicit drug
use and criminal behavior in the year after treatment (predictors of alcohol use were not examined in
this analysis).  Such estimates compare probabilities that an outcome would be observed if, all other
elements being the same, the predictor occurs instead of a comparison condition.  The estimates and
analyses in this report were calculated using the Survey Data Analysis (SUDAAN) software package,
which adjusts the standard errors for data collected using two-stage sampling designs.

3. FINDINGS

The major findings of the analysis were:

■ The regression models explained more about post-treatment marijuana use than about
post-treatment use of other illicit drugs.  Use of the same drug before treatment was
the consistently strong predictor of post-treatment drug use.  This relationship was
particularly strong for heroin.

■ Satisfaction with treatment predicted decreases in post-treatment marijuana and
heroin use.  Greater satisfaction with treatment duration predicted decreases in any
post-treatment illicit drug use, marijuana use, and heroin use.  Non-Hispanics were
more likely than Hispanics to use marijuana in the year after treatment.  Those who
attended self-help meetings after treatment were less likely to use marijuana after
treatment.

■ In-treatment illicit drug use predicted increased post-treatment cocaine and marijuana
use.  Although related to other post-treatment substance use variables, the
relationships with in-treatment drug use were not statistically significant.
Surprisingly, length of stay did not predict use of illicit drugs in the year after the
treatment episode, nor did facility revenue per client, facility client load, or individual
or group therapy.

■ As in the models for post-treatment drug use, the consistently strong predictor of
criminal activity after treatment was involvement in the same activity before
treatment.
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■ Men were more likely than women to sell/manufacture drugs and gain income from
crime in the year after the treatment episode.  Satisfaction with treatment predicted a
lower likelihood of drug sales/manufacture, engagement in any crime, and income
from crime after treatment.  Also, legal pressure to enter treatment predicted lower
likelihood of involvement in crime after treatment.  Finally, in-treatment drug use
increased the likelihood of income from crime after treatment.

These findings provide more evidence of the effectiveness of substance abuse treatment.

The analysis examined substance abuse treatment's effectiveness in reducing or curtailing
post-treatment illicit drug use and criminal behavior.  In general, pre-treatment variables
explained variations in post-treatment illicit drug use and criminal behavior more powerfully
than in-treatment variables did.  Adding in-treatment variables, however, substantially increased
the explanation of post-treatment outcomes:  prediction increased by over one-third, using the
treatment model to predict any drug use in the year after the treatment episode, by one-seventh
for marijuana, one-quarter for cocaine, one-sixth for crack and heroin use, four-tenths for drug
sales/manufacture, almost half for any crime, and one-quarter for income from crime.

4. SUMMARY AND IMPLICATIONS

The analysis has several major implications:

■ Legal pressure to enter treatment was associated with lower likelihood of illicit drug
use after treatment.  This finding supports the expansion of treatment services that
direct individuals with criminal justice violations into substance abuse treatment.

■ Those who attended self-help meetings after treatment were less likely to use drugs or
commit crime after treatment.  This finding supports greater use of self-help groups as
a component of treatment aftercare.

■ Two structural variables expected to be crucial input variables did not show effect in
the analysis:  average revenue per client and average number of staff per client.
These variables, which are measures of resources, are often seen as important
management/policy tools, and their careful analysis can therefore be useful for
treatment providers and policymakers.  SAMHSA has developed additional, more
reliable financial figures for ADSS.  Once these data become available, inserting
more accurate figures into the explanatory models to predict outcome will add value
to the analysis described in this report.
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I.  INTRODUCTION

Explanations of substance abuse treatment outcomes can be used to improve treatment.
The analysis described in this report focused on providing a better understanding of how
substance abuse treatment services affect treatment outcomes.

1. BACKGROUND AND PURPOSE OF ANALYSIS

Federal spending on substance abuse treatment increased by 183 percent between 1989
and 2002, rising from $1.27 billion to $3.59 billion (the Administration’s request for FY 2003 is
$3.81 billion).  Increased expenditures can be better used when they are supported by evidence
of success in substance abuse treatment.  The current body of knowledge about the effect and
costs of substance abuse treatment is derived largely from outcome studies that addressed the
question, “Does treatment work?”

Researchers and evaluators in the substance abuse field have been at the forefront of
national efforts to use outcome studies and analyses to demonstrate treatment effectiveness.
Indeed, there is substantial evidence that treatment is successful for a substantial proportion of
those who receive substance abuse treatment services (Simpson & Friend, 1988; Sells et al.,
1976; Hubbard et al., 1989; Simpson & Curry, 1997; Gerstein et al., 1994; Gerstein et al., 1997;
Schildhaus, Gerstein, Brittingham, Cerbone, & Dugoni, 2000).  Although treatment is associated
with much success (as measured by before/after differences in clients' substance use and criminal
behavior), the rate of success can be improved.  Analysis can help improve treatment by moving
from the “black box” approach of previous treatment outcomes analysis to systematic study
designs and analyses that relate the components of treatment and treatment services with
treatment outcomes.  What is not known is what combination of treatment components and
treatment dose works best for what type of client and at what cost.  Evidence of such
relationships will give treatment providers, policymakers, and researchers/evaluators increased
understanding of:

■ How treatment inputs and processes are associated with the treatment outcomes

■ The relationships among client characteristics, treatment services, resources,
treatment processes, and treatment outcomes.

Increased understanding of the above will facilitate the development of better treatment
guidelines and technical assistance to improve the quality and outcomes of substance abuse
treatment.



Introduction

J:\SARE\170\170730\NORC\norc_final.doc NEDS, October 2002, Page 2

2. SUMMARY OF PRIOR STUDIES

To increase the quality, appropriateness, and effectiveness of substance abuse treatment
services, and to increase access to such services, the Substance Abuse and Mental Health
Services Administration (SAMHSA) has funded studies to develop evidence-based information
on client outcomes and treatment quality, cost, access, and utilization.  Typically, outcome
studies focus, not on the process or structure of treatment, but on treatment results, using pre-
and post-treatment data collection and analysis designs.  Some studies use outcomes such as no
drug use as the dependent variable and then examine which treatment structure and process
components are associated with positive outcomes.  This approach helps providers and
policymakers know which components of treatment structure and process to modify in order to
improve treatment quality, success, and efficiency.

Guidance for improved practice may be gained from analyzing the relationships between
treatment components and treatment outcomes.  Evidence derived from analyses of treatment
outcomes include the following:

■ Greater reliability and generalizability than evidence gather from clinician judgment
alone

■ Better clinical and administrative management of client treatment, and evidence-
based information that may be used to train future service providers

■ Better understanding by clinicians, managers, and insurance companies of the discrete
costs and benefits associated with individual treatment components

■ Greater encouragement of the use or adoption of effective services and the
elimination of ineffective services.

In summary, findings from outcomes analyses can be used to inform, direct, and manage
substance abuse treatment services and provide effective, evidence-based treatment.

Information about the effects and costs of the national treatment effort has derived mainly
from large-scale outcome studies.  The early studies were based on a purposive or selective
sample governed by a standard such as participation in special government funding efforts.
More recent studies are based on representative national samples.  The following paragraphs
present an overview of the major large-scale studies.
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2.1 Large-scale Outcome Studies

The Drug Abuse Reporting Program (DARP) was the first comprehensive, national
evaluation of the effectiveness of substance abuse treatment (Simpson & Friend, 1988; Sells et
al., 1976).  It was conducted between 1969 and 1974 with individuals receiving publicly funded
treatment.  More than 6,000 clients were sampled from 34 treatment facilities and then
interviewed again an average of 6 years after treatment.  The clients in the study received one of
three types of treatment:  outpatient drug-free, methadone maintenance, or therapeutic
communities.  In addition, DARP used comparison groups of clients who received detoxification
services and individuals who registered for treatment but never received treatment.  The best-
known findings of DARP are the lack of differences in outcomes among treatment services and
the importance of a treatment dose greater than three months.

The Treatment Outcomes Prospective Study (TOPS) examined client characteristics,
treatment, and outcomes of 11,700 clients who received treatment for substance abuse between
1979 and 1981 from 41 outpatient drug-free, methadone maintenance, residential, and
detoxification providers.  The study (Hubbard et al., 1989) used a longitudinal, prospective
design and interviewed clients before, during, and after treatment.  Specifically, clients were
interviewed after one month in treatment and at three-month intervals during treatment.  The
longest follow-up interviews took place five years after discharge from treatment.  TOPS
described and analyzed outpatient, drug-free outpatient, methadone maintenance, and residential
services; sociodemographic characteristics of the client population; level of alcohol and drug use;
criminal activity; employment; level of depression; and treatment effectiveness (measured by the
above domains), by type of treatment.  TOPS confirmed DARP’s findings on the need for an
adequate dose of treatment and showed that substance abuse treatment in the 1980s was
effective, as measured by decreases in substance use, criminal behavior, and depression after
treatment.

The Drug Abuse Treatment Outcome Study (DATOS) was a longitudinal study of 12,000
adult clients who received treatment from 99 treatment providers in 11 cities between 1991 and
1993.  The types of treatment included in the study were outpatient drug-free, methadone
maintenance, short-term residential, long-term residential, and therapeutic communities.  The
study included a 12-month follow-up of 4,500 clients from a subset of 85 providers.  Among the
DATOS findings (Simpson & Curry, 1997) was that, despite greater treatment need in the 1991-
1993 period than in the 1979-1981 TOPS period, fewer numbers and types of services were
provided to clients in the 1991-1993 period.  The study also identified the comorbidity of clients
entering treatment.
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The California Department of Alcohol and Drug Programs launched the California Drug
and Alcohol Treatment Assessment (CALDATA) in 1992. This study (Gerstein et al., 1994) was
the first evaluation of substance abuse treatment outcomes that was representative of both
treatment providers and clients discharged from treatment.  CALDATA examined the
effectiveness, benefits, and costs of alcohol and drug treatment in California and the economic
value of treatment to society.  CALDATA interviewed 1,858 clients discharged between 1991
and 1992 from outpatient, methadone outpatient, residential, and "social model" residential
treatment.  The key study findings showed treatment to be a good investment for taxpayers,
saving money in terms of the real costs crime, illness, and lost productivity.  Alcohol and drug
use, as well as criminal behavior, decreased dramatically after treatment. The study showed that
there was little difference in employment before and after treatment.  CALDATA found that the
ratio of benefits to costs for treatment was 7 to 1.

The National Treatment Improvement Evaluation Study (NTIES) examined
administrative data from about 500 alcohol/drug treatment units and outcomes for clients in
about 70 alcohol/drug treatment units funded by six demonstration grant programs.  The study
(Gerstein et al., 1997) interviewed about 6,600 clients at intake to treatment, 5,300 at discharge,
and 5,400 one year after treatment, with response rates over 80 percent.  Data were also collected
by mail from 520 administrators and 650 clinicians.  NTIES found that the benefits of treatment
included significant reductions in drug and alcohol use, criminal behavior, and homelessness and
increases in employment and mental and physical health.

2.2 Studies Based on Representative, National Samples

Two studies used nationally representative statistical samples rather than samples of
selected providers.  The Services Research Outcomes Study (SROS) was the first nationally
representative study of substance use treatment in the United States (Schildhaus et al., 2000).
SROS interviewed 1,799 clients who had been discharged from 99 treatment facilities in the 12
months ending August 31, 1990.  These clients were selected from outpatient drug-free,
outpatient methadone, inpatient, and residential providers.  The key study findings were that
alcohol and drug use declined substantially in the five years after treatment.  In addition, SROS
found that criminal behavior dropped markedly between the period five years before and five
years after treatment.  Full-time employment did not change, but homelessness, drug injection,
and suicide attempts fell significantly.

The Alcohol and Drug Services Study (ADSS), the source of data for this analysis,
provided a picture of treatment participation and client characteristics by collecting basic facility-
level information and successfully abstracting about 2,400 records of clients discharged between
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1997 and 1998 from 280 randomly selected cooperating treatment facilities.  ADSS began with a
list from the National Facility Register as of September 1995.  This list was supplemented by an
enhancement, resulting in a file of approximately 14,000 facilities known to provide substance
abuse services.  Telephone interviews were conducted from December 1996 through June 1997
with the Phase I sample of 2,395 facilities.  Phase II, conducted between August 1997 and April
1999, involved visits to 280 facilities to conduct interviews with the facility directors, compile a
sampling frame, select a sample of clients, and abstract client records.  In Phase III, clients were
interviewed between February 1998 and May 1999.

ADSS represents a population of approximately one million clients discharged from
treatment during a six-month period between August 1997 and December 1998.  From a sample
of 3,207 clients drawn from facility records, 1,184 clients in the main sample were interviewed
during 1998 and 1999 (one year after treatment) and included in this analysis (537 of the 3,207
were declared ineligible).

3. ANALYTIC QUESTIONS

The major questions addressed by the analysis described in this report were:

■ What pre-treatment variables predict treatment outcomes?

■ What in-treatment variables predict treatment outcomes, particularly after the pre-
treatment variables are statistically controlled?

■ What post-treatment variables predict outcomes when the pre-treatment and in-
treatment variables are statistically controlled?

4. ORGANIZATION OF THE REPORT

This chapter provided the background and purpose of the analysis described in this report
and summarized previous relevant studies.  It also presented the analytic questions addressed in
the analysis.  Chapter II presents the analytic approach, statistics, and software packages used to
develop the findings.  Chapter III discusses the findings of the analysis.  Chapter IV presents the
summary and implications of the analytic findings.
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II.  METHODS

This chapter presents the key concepts and the statistical methods employed in the
analysis described in this report.  It also describes the constraints of the data on which the
analysis was based.

1. MEASUREMENT AND DEFINITION OF KEY CONCEPTS

This analysis was based on data from the Alcohol and Drug Services Study (ADSS), a
national survey of substance abuse treatment facilities and of clients discharged from them
between 1997 and 1998.  The survey was conducted between 1996 and 1999, and the public data
set became available in February 2002.  ADSS had three phases:

■ Phase I surveyed a nationally representative sample of 2,395 treatment facilities to
learn more about the types of treatment and services provided and their associated
costs.

■ Phase II abstracted records from a subsample of 5,005 clients discharged from 280 of
the Phase I facilities.

■ In Phase III, clients whose records were abstracted in Phase II were interviewed.
These interviews provided information about each client’s attitudes, behavior, and
experience before, during, and after the treatment episode.  The interview focused on
substance abuse, criminal justice involvement, employment, and additional substance
abuse treatment episodes that may have occurred after the index episode.

This report assesses the extent to which demographic characteristics (age, gender, and race/
ethnicity) and pre- and in-treatment behaviors (substance use and criminal behavior) coincide
with post-treatment outcomes for the same behaviors (excluding alcohol).

The logistic model (Exhibit II-1) used in this analysis examines the relationship between
pre-treatment and in-treatment variables and post-treatment outcomes of illicit drug use and
criminal behavior.  The model was built up successively in somewhat the same way that the
client experiences the sequence of conditions around the treatment episode.  This sequencing is
summarized in three components:  pre-treatment variables (Model 1); pre-treatment and in-
treatment variables (Model 2); and pre-treatment, in-treatment, and post-treatment variables
(Model 3).  Each model adds to the previous model (e.g., Model 2 adds treatment variables to the
pre-treatment variables contained in Model 1).  Model 1 predicts outcome after treatment as a
direct test of the pre-treatment variables.  Model 2, entered in a stepwise manner, assesses the
increase in predictive power (R squared) and the directions of the variables in the model.
Finally, Model 3 is entered, again in a stepwise manner, to assess the relationships.

The models attempt to predict behavior after the ADSS treatment episode. The dependent   
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and explanatory variables used in the stepwise regression analysis are described below.  The
predicted outcome variables represent two key sets of outcomes:  illicit drug use and criminal
behavior after treatment (predictors of alcohol use were not examined in this analysis).

■ Illicit Drug use.  The dependent variables were any illicit drug use, marijuana use,
cocaine use, crack use, and heroin use in the year after treatment.  The first set of
analyses assesses the simple dichotomous classification of reported use or nonuse of
the substance following the index treatment episode.

■ Criminal Behavior.  The three dependent variables were any criminal behavior,
criminal behavior resulting in a large portion of income, and selling or manufacturing
illicit drugs in the year after the index treatment episode.

The explanatory variables, grouped into pre-treatment, in-treatment, and post-treatment
components, were used in each logistic regression model to predict illicit drug use and criminal
behavior after treatment.

The following sections give examples of explanatory variables.

1.1 Model 1:  Before Treatment

■ Demographic characteristics of the clients:  Gender, race/ethnicity, and age at the
time of discharge from treatment.  Both a linear and a squared term were used to
reflect a possible nonlinear relationship of age to the target variables.

■ Behavior before treatment:  Self-reported use of each major substance before
treatment and self-reported commission of specific crimes before treatment.

■ Reason for entry into treatment:  Whether criminal justice pressure was a factor in
seeking treatment.

1.2 Model 2:  Before and During Treatment

■ Facility organization and staffing:  Type of facility ownership, setting, revenue, and
licensing.

■ Facility client data:  Client load per staff member.

■ Behavior during treatment:  Self-reported use of illicit drugs or alcohol during
treatment.
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■ Treatment characteristics:  Treatment type, whether the client completed the
treatment plan, length of treatment (length of time from entry to discharge), extent of
individual and/or group therapy.

■ Client’s view of treatment episode:  Self-perceived length of stay, satisfaction with
treatment, self-perceived helpfulness of treatment.

1.3 Model 3:  Before, During, and After Treatment

Model 3 includes additional treatment episodes and the use of 12-step groups, including
attendance at Alcoholics Anonymous (AA), Narcotics Anonymous (NA), and Cocaine
Anonymous (CA) meetings (as a single combined variable), during the post-treatment period.

2. STATISTICAL METHODS

2.1 Logistic Stepwise Regression and Odds Ratios

The regression analysis described in this report was a correlational technique.  No claim
is made for a direct causal relationship among the variables used in this analysis.  Rather, the
analysis seeks to explain covariance among the variables, that is, to assess whether certain
behaviors or characteristics tend to coincide with the presence of a particular outcome to a
greater or lesser degree than do other variables or characteristics.

The variables used in these regression analyses were not intended to be exhaustive of the
data set or of other potentially meaningful relationships that could be assessed from this rich data
resource.  The variables used in this regression analysis reflect the analytic interest in an a priori
model to explain post-treatment behavior through three cumulative models (pre-treatment, in-
treatment, and post-treatment).

Logistic regression analysis was used for the dichotomous (binary) outcome variables
(e.g., used heroin in the year after discharge from treatment).  Logistic regression is often used
when the dependent variable is composed of two values, such as the presence and absence of an
activity (e.g., used drugs, did not use drugs).  The measure of strength of association is R2 .

To illustrate the model, let D2 denote the after-treatment measurement of the
dichotomous outcome (e.g., whether the respondent reported using heroin in the year after
treatment).  Then let D2=0 if no (did not use heroin in the year after treatment) and D2=1 if yes
(did use heroin in the year after treatment).  Let D1 denote the pre-treatment period of the same
dichotomous outcome.  In other words, D1=0 if the client did not use heroin in the year before
treatment, and D1=1 if the client did use heroin in the year before treatment.  Let X and Z denote
the other explanatory variables, which may be either dichotomous or continuous. (NOTE:  Two
explanatory variables are used simply for illustrative purposes; additional explanatory variables



Methods

J:\SARE\170\170730\NORC\norc_final.doc NEDS, October 2002, Page 11

would not change the form of the model).  Then the unified model for dichotomous outcomes is
simply:

Logit (D2) = b0 + b1*D1 + b2*X + b3*Z

Logistic regression generates odds ratio estimates for each predictor.  Such estimates are
probabilities that are readily interpretable that indicate how much more likely it is that an
outcome would be observed if, all other elements being the same, the predictor occurs compared
to when the predictor does not occur.  All other things being equal, an odds ratio would estimate
how much more (or less) likely an older client is to use crack after treatment than a younger
client.  For example, an odds ratio above 1.0 means that the activity becomes more likely, while
an odds ratio below 1.0 means that it becomes less likely.

2.2 Adjustment of Standard Errors

The estimates and analyses in this report were calculated using the Survey Data Analysis
(SUDAAN) software package (Shah et al., 1997), which adjusts the standard errors for a set of
data collected using two-stage sampling designs.  This correction employs a Taylor Series
algorithm to correct for the bias introduced by stratified, clustered sampling designs.  Under this
type of probability sampling, the statistics calculated are often more variable than those based on
data from a simple random sample of the same size.  Conventional statistical packages, such as
SAS and SPSS, assume simple random sampling and may yield misleading statistical estimates
when the data come from a more complex sampling design.  SUDAAN adjusts variance
estimates for complex multistage research designs, using the proportion of log-likelihood
explained by the models.

2.3 ADSS Constraints

The ADSS data set has several constraints.  First, the data ADSS collected were
retrospective, not prospective.  Retrospective surveys rely heavily on memory, which is subject
to the allocation of events, characteristics, or behaviors to an earlier or later time period than the
one in which they actually occurred.  Nevertheless, retrospective interview schedules have been
used successfully in previous studies.  For example, the Services Research Outcomes Study
followed clients for five years after treatment, and the California Drug and Alcohol Treatment
Assessment followed clients for one year after treatment.

Second, the response rate in ADSS was 44 percent (Krenzke & Mohadjer, 2001),
comparatively low for a study conducted one year after treatment.  This response rate compares
with 62 percent for CALDATA and 65 percent for SROS, two probability samples that used
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retrospective designs, and 82 percent for NTIES, which used a purposive sample and a
prospective design (Gerstein & Johnson, 2000).

To address the constraints scored by ADSS' comparatively low response rate, study
respondents and nonrespondents were compared to determine whether one group differed
significantly from the other.  Exhibit II-2 presents a nonresponse analysis comparing those who
participated in the ADSS interview with those in the sample who either were not located or
refused to be interviewed.  There were some significant differences in characteristics between
respondents and nonrespondents.  Characteristics of nonrespondents were different from those
respondents for 13 of the 23 variables listed.1

Respondents had a higher average number of group therapy encounters than did
nonrespondents.  Also, there were more black respondents than nonrespondents.  In addition, the
proportions of respondents who were referred by the legal system to treatment, had a psychiatric
history at admission, presented crack or alcohol as a primary drug at admission, stayed in
treatment for less than 25 days, were tested for drug or alcohol abuse during treatment, or
received treatment in a nonhospital residential facility were significantly higher than the
proportions of nonrespondents.  Nonrespondents, in contrast, were more likely to have been
white or Hispanic.  Nonrespondents were also more likely than respondents to have entered
treatment voluntarily, to have been employed at admission, or to have received treatment at an
outpatient nonmethadone facility.

Third, more cases might alter the conclusions reached by the analysis described in this
report.  The ADSS data from the Substance Abuse and Mental Health Data Archive exclude
1,339 interviews that were conducted during an incentive study (U.S. Department of Health and
Human Services, 2001).  These interviews were excluded in the belief that different payment to
some possible respondents might have introduced bias into the response rate or into the
responses themselves.  As a result, those interviews are not available for analysis.  Additional
cases might increase the significance of some of the relationships uncovered in this analysis such
that they would meet the .05 level of significance.

Fourth, some of the variables in the data sets contained missing data and, in a few cases,
contained data that were unlikely.  These issues, which are common in large data sets, were
addressed in two ways.  In some cases, variables were excluded from the analysis so that large
numbers of individual respondents would not be lost to the analysis.  In one case, a facility's data
indicated that the average outpatient methadone client cost was $11,500.  In this case, another

                                                
1 A 1999 report by Nemes, Wish, Wraight & Messina titled “Following-up Drug Abuse Treatment Cohorts:  How

Necessary is a High Response Rate?” emphasizes the need for a high response rate.
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facility had the exact high individual budget and additional clients, and the average cost per
client of that facility that seemed to provide multiple types of treatment was used as the average
cost.

EXHIBIT II-2
COMPARISONS OF SAMPLE RESPONDENTS/NONRESPONDENTS,
USING DATA FROM ADMINISTRATIVE RECORDS OF FACILITIES

Respondents
(Base n max=1,184)

Nonrespondents
(Base n max=3,821)

Panel 1. Means µ n µ n
Age at admission (in years) 34.2 1,171 33.6 3,759
Number of treatment episodes
   In lifetime 1.8 943 1.6 2,452
Number of individual therapy
   Encounters 8.4 680 7.9 2,049
Number of group therapy
   Encounters* 29.1 727 20.1 2,045
Panel 2. Percentages % n % n
Female 25.7 304 27.1 1,030
Black (non-Hispanic)* 36.8 383 28.3 871
White (non-Hispanic)* 63.2 657 71.7 2,208
Hispanic* 15.1 131 21.8 612
At least high school education 62.1 696 62.1 1,922
Prison or jail record prior to admission 51.4 395 52.8 1,322
DWI/DUI prior to admission 58.7 478 58.3 1,308
Other arrests prior to admission 70.2 654 69.4 1,794
Self as primary referral* 19.5 226 22.7 827
Legal system as primary referral* 49.1 568 45.6 1,665
Public as primary payment source 41.9 442 41.2 1,406
Psychiatric history at admission* 34.3 301 30.6 798
Employed at admission* 40.0 456 43.8 1,577
Crack as primary drug at admission* 16.5 165 8.4 237
Cocaine as primary drug at admission 9.4 94 9.9 279
Heroin as primary drug at admission 6.3 63 5.5 156
Alcohol as primary drug at admission* 44.6 528 41.0 1,567
Length of treatment less than 25 days* 21.8 258 15.7 598
Tested for drug or alcohol abuse
   During sample episode* 59.7 573 55.3 1,452
Ever used needles to inject drugs 19.3 138 17.8 337
Completed treatment plan before discharge 53.7 622 45.2 1,478
Outpatient nonmethadone facility* 63.9 756 75.9 2,902
Nonhospital residential facility* 36.2 428 11.8 452

Note:  Significant differences between means in Panel 1 were based on two-tailed t tests.  Significant differences
between percentages in Panel 2 were based on Chi-square tests of independence.
* Difference between respondents and nonrespondents is significant at p < .05.
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III.  FINDINGS

This chapter describes the treatment facilities surveyed by the ADSS.  It also presents the
correlates of treatment outcomes.

1. CHARACTERISTICS OF TREATMENT FACILITIES

There was great variation in the types of clients who received treatment in different types
of settings (see Exhibit III-1).  Residential nonhospital providers treated 12 percent of their
clients for alcohol use, 28 percent for illicit drug use, and 60 percent for both alcohol and illicit
drug use.  At outpatient methadone treatment facilities, 84 percent of clients were treated for
illicit drug use alone, and the remaining 16 percent for both illicit drug and alcohol use.  In
outpatient nonmethadone treatment, 38 percent of clients were in treatment for alcohol use, 15
percent for illicit drug use, and 47 percent for both illicit drug and alcohol use.  Finally,
combination facilities with mixed treatment settings treated 19 percent of their clients for alcohol
use, 32 percent for illicit drug use, and 50 percent for both.

EXHIBIT III-1
CHARACTERISTICS OF CLIENTS IN THE FOUR TYPES OF ADSS FACILITIES

Type of Treatment

Client Characteristics

Nonhospital
Residential

n=29

Outpatient
Methadone

n=25

Outpatient
Nonmethadone

n=69

Combination
Facilities

n=35
Total
n=158

Average percent in treatment for alcohol 12% 0% 38% 19% 22%
Average percent in treatment for drugs 28% 84% 15% 32% 32%
Average percent in treatment for alcohol
and drugs 60% 16% 47% 50% 45%

Totals of columns do not always equal 100 percent because of rounding.

Facility director reports of staffing and service cost patterns showed clear differences
among the four treatment types (see Exhibit III-2).  Methadone facilities had the largest number
of aggregate clients, at 8,873 (an average of 355 per facility), while nonhospital residential
facilities had the lowest, at 1,362 clients (an average of 47 per facility).

Nonhospital residential facilities had the highest reported ratio of staff hours to clients
(6.2), with much higher ratios of clinical staff than other facilities.  Clinical staff in residential
facilities spent an average of 4.9 staff-hours per week per client, more than four times more than
the 1.1 staff-hours per client spent by clinical staff in methadone facilities.  Residential
nonhospital staff-hours per client were almost twice the average of the 3.3 hours reported for
combination facilities, and almost three times greater than the 1.2 hours for outpatient
nonmethadone facilities.  Combination facilities averaged 32 full-time staff, while outpatient
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nonmethadone facilities had an average of 9 staff.  Average aggregate annual facility revenue
ranged from $462,000 for outpatient nonmethadone facilities to $2,058,000 for facilities that
provided services for two or more types of treatment.

EXHIBIT III-2
ORGANIZATIONAL CHARACTERISTICS OF THE FOUR TYPES OF ADSS FACILITY

Type of Treatment

Facility Characteristics

Nonhospital
Residential

n=29

Outpatient
Methadone

n=25

Outpatient
Nonmethadone

n=69

Combination
Facilities

n=35
Total
n=158

Total number of clients
Average number of clients per facility

1,362
47

8,873
355

12,121
176

10,204
292

32,560
206

Staff hours per client
Clinical hours per client per week
Administrative hours per client per week
All staff hours per client per week

4.9
1.3
6.2

1.1
0.5
1.5

0.8
0.4
1.2

2.7
0.6
3.3

2.0
0.6
2.6

Average number of staff hours per week
Medical (physicians, psychiatrists, nurses)
Nonmedical (counselors)
Administrative/support

46
182
63

207
173
163

11
131
70

378
396
175

127
203
107

Average number of staff per facility
Medical (physicians, psychiatrists, nurses)
Nonmedical (counselors)
Administrative/support
All full-time staff

1
6
7

15

6
8
5

19

0.4
6
3
9

8
13
12
32

3
8
6

17
Revenue per client episode

Average substance abuse treatment 
revenue (in thousands) $847 $1,455 $462 $2,058 $1,043

2. CORRELATES OF TREATMENT OUTCOMES

The major questions addressed by this analysis were:

■ What pre-treatment variables predict treatment outcomes?

■ What in-treatment variables predict treatment outcomes, particularly after the pre-
treatment variables are statistically controlled?

■ What post-treatment variables predict outcomes, when the pre-treatment and in-
treatment variables are statistically controlled?

The analysis is presented below.  Model 1 contains the analysis for the pre-treatment question,
relating pre-treatment explanatory variables to treatment outcomes.  Model 2 examines the in-
treatment question, and Model 3 presents the analysis of the post-treatment question.
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2.1 Prediction of Drug Use After Treatment

Exhibit III-3 presents regression models that predicted any drug use (defined as use of
any illicit drug) in the year after the treatment episode.  The exhibit presents all estimated odds
ratios.  The odds ratio describes the strength of association between each explanatory variable
and the post-treatment variable.  Ratios that are statistically significant at the p < .05 level are
starred.  Most of the predictors in the model did not yield coefficients that were significantly
different from 1.0.  This means that only one of the predictors increased or decreased the
likelihood of observing any drug use in the year after treatment when contrasted with the
comparison condition.

2.1.1 Any Drug Use

There were 11 predictors2 in Model 1, the pre-treatment model.  Of the 11 predictors, use
of marijuana in the year before the index treatment episode was a significant predictor of use of
any illicit drug in the year after treatment.  The coefficient of 4.96 indicates that those who used
marijuana in the year prior to the treatment episode were almost five times more likely to use any
drug after treatment than those who did not use marijuana in the year prior to treatment.  The
pre-treatment model, with 11 explanatory variables, yielded a multiple R2 of 0.22.  This means
that the 11 pre-treatment variables accounted for 22 percent of the variation associated with use
of any illicit drug in the year after the treatment episode.

In Model 2, the treatment model, in-treatment explanatory variables were added to the
pre-treatment predictors.  This model improved the prediction of use of any illicit drug after
treatment by 0.08 (multiple R2 of 0.30)3.

Marijuana use before treatment remained a strong variable after the in-treatment variables
were added in Model 2.  Specifically, those who used marijuana in the year before treatment
were six times more likely to use any illicit drug after treatment than those who did not (odds
ratio 6.19).

One consumer-satisfaction variable was also significant.  Those who were satisfied with
the duration of treatment were 65 percent less likely (odds ratio 0.35) to use any drug after
treatment than those who were not.  In addition, clients who used illicit drugs during treatment
were almost twice as likely to use any illicit drug after treatment than those who did not (odds
ratio 1.80).
                                                
2 For age, linear and nonlinear terms were used to reflect possible curvature in the relationship of age to the target

variables.
3 Caution should be exercised in focusing primarily on improvements in the percent of the variation explained.

Increasing number of explanatory variables generally may increase the R2 value.
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EXHIBIT III-3
CORRELATES OF USE OF ANY ILLICIT DRUG AFTER TREATMENT (TX), RESULTS

OF LOGISTIC REGRESSION MODELS
Model 1 Model 2 Model 3

Multiple R2 0.22 0.30 0.31
Observations used in analysis 1,031 869 848
Weighted count 913,156 791,069 777,656

Odds Ratiosa

Independent variables
Pre-treatment

Age in years (linear) 1.01 1.07 1.09
Age in years squared (nonlinear) 1.00 1.00 1.00 *
Used marijuana before Tx vs. not 4.96 * 6.19 6.76 *
Used crack before Tx vs. not 1.55 1.71 1.88
Used cocaine before Tx vs. not 0.89 0.56 0.52 *
Used heroin before Tx vs. not 2.50 1.92 1.92
Used alcohol before Tx vs. not 0.93 0.79 0.80
Male vs. female 1.04 1.31 1.28
Black vs. white 1.31 1.20 1.14
Hispanic vs. non-Hispanic 0.75 0.72  0.68
Entered Tx due to legal pressure vs. not 1.01 1.41 1.35

Treatment
Completed treatment plan vs. not 0.98 0.95
LOS 1 week to 1 month vs. < 1 week 1.02 1.00
LOS 1-6 months vs. < 1 week 0.42 0.44
LOS more than 6 months vs. < 1 week 0.46 0.51
Satisfied with Tx vs. not 0.61 0.58
Tx was helpful vs. not 1.16 1.22
Tx was long enough vs. not 0.35 * 0.30 *
Received services needed during Tx vs. not 0.93 0.97
Used drugs during Tx vs. not 1.80 * 1.68
Received individual therapy during Tx vs. not 0.64 0.58 *
Received group therapy during Tx vs. not 0.86 0.83
Outpatient nonmethadone vs. nonhospital residential 0.90 0.87
Private for profit facility vs. private nonprofit 1.16 1.11
Public facility vs. private nonprofit 0.72 0.74
Facility revenue below vs. above median 0.74 0.74
Facility has Joint Commission license vs. not 0.69 0.70
Facility client load 1.00 1.00

Post-treatment
Had more treatment after Tx vs. not 0.95
Attended AA/NA/CA after Tx vs. not 0.75

a An odds ratio above 1.00 means any drug use becomes more likely; an odds ratio below 1.00 means any drug use becomes less
likely.

* Significant at p < .05
LOS:  Length of stay
NOTE:  Any drug use is defined as any illicit drug, including inhalants, marijuana, crack, cocaine other than crack, hallucinogens
or psychedelics, heroin, illegal methadone, and other opiates.
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Although the R2 difference is .08, the percentage increase in predictive power of Model 2
over Model 1 is 36 percent.

In Model 3, two post-treatment variables were added to the pre-treatment and in-
treatment predictors.  The odds ratios of marijuana use the year before treatment, cocaine use the
year before treatment, satisfaction with duration of treatment, and individual therapy during
treatment were statistically significant explanatory variables associated with use of any illicit
drug after treatment.  Also, age-squared showed significance in this model, but the difference in
likelihood is zero (odds ratio 1.00).  Those who used marijuana the year before the treatment
episode were almost seven times more likely to use any illicit drug after treatment than those
who did not (odds ratio 6.76).  The other variables in the model remained stable.  The third
model increased the prediction of the target variable by 1 percent (multiple R2 of 0.31).

Several variables that were expected to be related to the outcome variable did not show a
significant relationship with use of any illicit drug in the year after the treatment episode.  These
variables include length of stay, facility revenue, and facility client load.4

2.1.2 Marijuana Use

Exhibit III-4 presents three models for marijuana use in the year after the treatment
episode.  In the first pre-treatment model, the coefficients for 2 out of the 11 predictors were
statistically significant.  Those who used marijuana in the year before the treatment episode were
almost 17 times (odds ratio 16.68) more likely to use marijuana after treatment than those who
did not.  Also, respondents of Hispanic ethnicity were three-fifths (odds ratio 0.41) less likely to
use marijuana in the year after the treatment episode than those who were not of Hispanic
ethnicity.  The first model explained 35 percent of the variation in the use of marijuana after the
treatment episode.

Several of the explanatory variables in Model 2, the in-treatment model, yielded odds
ratios that were statistically significant, including use of marijuana before treatment (24.74), use
of cocaine before treatment (0.46), use of heroin before treatment (0.43), gender (2.40), and
Hispanic ethnicity (0.40).  These coefficients show that clients who used marijuana in the year
before the treatment episode were almost 25 times more likely to use marijuana after the
treatment episode than those who did not.  Clients who used cocaine or heroin before treatment
were about one-half less likely to use marijuana after the treatment episode than those who did
not.  The use of other drugs (crack, cocaine, heroin) in the year before the treatment episode was
inversely related to marijuana use in the year after treatment.  The coefficients of these variables

                                                
4   Statistical significance is a relative measure strongly affected by the size of the sample analyzed.  One can gain

statistical significance at a required level with a strong relationship and a small sample or a weak relationship and a
large sample.  Failure to gain significance does not render a relationship worthless but serves as a caveat.





Findings

J:\SARE\170\170730\NORC\norc_final.doc NEDS, October 2002, Page 21

were not significant until the in-treatment variables were added, however.  Men were almost two
and one-half times more likely than women to use marijuana after treatment, and clients of
Hispanic ethnicity were 60 percent less likely than non-Hispanics to use marijuana after
treatment.

The client perception variables remained strong.  Model 2 also shows that those who
were satisfied with treatment or treatment duration were, respectively, 58 percent (odds ratio
0.42) and 62 percent (odds ratio 0.38) less likely to use marijuana after treatment than those who
were not satisfied with treatment or thought treatment was not long enough.

In addition, in-treatment illicit drug use was directly related to marijuana use in the year
after treatment.  Clients who used illicit drugs during treatment were more likely to use
marijuana after treatment than those who did not (odds ratio 2.21).  This model improved the
prediction of variance in the outcome variable by 5 percent (multiple R2 of 0.40).  The predictive
increase of Model 2 over Model 1 is 14 percent.

The third regression model for post-treatment use of marijuana yielded eight statistically
significant odds ratios.  The significant pre-treatment variables remained stable, although gender
was no longer significant.  Clients who used marijuana in the year before the treatment episode
were much more likely (in this case, 30 times more likely) to use the drug after treatment,
compared to those who did not use marijuana prior to treatment.  Clients who used cocaine or
heroin before treatment were each about one-half less likely to use marijuana after treatment than
those who abstained (odds ratios 0.42 and 0.47, respectively).  Hispanics were 65 percent less
likely to use marijuana in the year after treatment than non-Hispanics (odds ratio 0.35).

Three in-treatment variables continued to yield significant coefficients.  Clients who were
satisfied with the treatment episode or thought treatment was long enough were respectively
three-fifths and about three-fourths less likely to use marijuana after the treatment episode than
those who were not satisfied with treatment or thought treatment was not long enough (odds ratio
0.37 and 0.29, respectively).  Further, clients who thought treatment was helpful were 64 percent
more likely than clients who thought treatment was not helpful to use marijuana after treatment
(odds ratio 1.64).  This result was contrary to expectation and suggests that the client’s
perception of the helpfulness of the treatment episode does not translate into abstinence from
marijuana use after treatment.  This relationship was seen for other dependent variables but was
not significant in the other cases.
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For Model 3, two post-treatment variables were added, and one had a statistically
significant odds ratio.  Clients who attended self-help meetings after treatment were 42 percent
less likely to use marijuana after treatment than those who did not (odds ratio of 0.58).  The third
model improved the prediction of marijuana use after treatment by 1 percent (multiple R2 of
0.41).

2.1.3 Cocaine Use

The regression models predicting cocaine use in the year after the treatment episode are
presented in Exhibit III-5.  Of the 11 pre-treatment variables, use of cocaine and use of crack
were statistically significant (odds ratios of 16.09 and 0.47, respectively).  The first model shows
that clients who used cocaine in the year before the treatment episode were 16 times more likely
to use cocaine after treatment than those who did not.  Those who used crack before treatment
were one-half less likely to use cocaine after treatment than those who abstained.  The combined
power of the pre-treatment predictor variables in explaining the variance in cocaine use after
treatment was small (multiple R2 of 0.12).

In Model 2, use of cocaine (12 times more likely than those who did not) or use of crack
(three-fifths less likely than those who did not) in the year prior to the treatment episode
remained stable when treatment variables were added.  In addition, clients who reported they had
completed the treatment episode were more likely to use cocaine after treatment than those who
did not (odds ratio 2.19).  This was contrary to expectation and was followed up.  The average
length of stay for those who reported that they completed treatment was not statistically different
from the average length of stay for those who did not complete treatment.  As a result, self-
perception of completion of treatment was not associated with length of stay.

In-treatment illicit drug use remained a strong explanatory variable.  Clients who used
illicit drugs during treatment were three times more likely to use cocaine after treatment than
those who did not (odds ratio 3.00).  Model 2 improved the prediction of post-treatment cocaine
use by 3 percent (multiple R2 of 0.15), increasing the predictive power of the in-treatment model
by 25 percent over that of the pre-treatment model.

Model 3 produced the same predictor variables that yielded significant odds ratios in
Model 2, and the coefficients did not change considerably in magnitude.  The addition of two
post-treatment variables improved the prediction of post-treatment cocaine use by 1 percent
(multiple R2of 0.16).
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EXHIBIT III-5
CORRELATES OF COCAINE USE AFTER TREATMENT (TX),

RESULTS OF LOGISTIC REGRESSION MODELS
Model 1 Model 2 Model 3

Multiple R2 0.12 0.15 0.16
Observations used in analysis          1,008 850 846
Weighted count      894,851 777,446 773,855

     Odds Ratiosa

Independent variables
   Pre-treatment
       Age in years (linear) 0.89 0.89 0.89
       Age in years squared (nonlinear) 1.00 1.00 1.00
       Used marijuana before Tx vs. not 1.51 1.92 1.98
       Used crack before Tx vs. not 0.47 * 0.41 * 0.41 *
       Used cocaine before Tx vs. not 16.09 * 12.11 * 12.36 *
       Used heroin before Tx vs. not 0.59 0.69 0.66
       Used alcohol before Tx vs. not 1.05 1.13 1.13
       Male vs. female 0.87 0.98 0.94
       Black vs. white 1.13 1.33 1.32
       Hispanic vs. non-Hispanic 1.50 1.06 1.07
       Entered Tx due to legal pressure vs. not 0.76 0.53 0.55
   Treatment
      Completed treatment plan vs. not 2.19 * 2.19 *
      LOS 1 week to 1 month vs. < 1 week 3.02 3.07
      LOS 1-6 months vs. < 1 week 1.30 1.30
      LOS more than 6 months vs. < 1 week 0.61 0.57
      Satisfied with Tx vs. not 0.64 0.63
      Tx was helpful vs. not 0.99 0.92
      Tx was long enough vs. not 0.64 0.58
      Received services needed during Tx vs. not 0.60 0.64
      Used drugs during Tx vs. not 3.00 * 2.97 *
      Received individual therapy during Tx vs. not 0.71 0.67
      Received group therapy during Tx vs. not 0.77 0.81
      Outpatient nonmethadone vs. nonhospital residential 1.19 1.16
      Private for profit facility vs. private nonprofit 1.41 1.48
      Public facility vs. private nonprofit 1.23 1.28
      Facility revenue below vs. above median 1.23 1.28
      Facility has Joint Commission license vs. not 0.32 0.32
      Facility client load 1.00 1.00
   Post-treatment
      Had more treatment after Tx vs. not 0.67
      Attended AA/NA/CA after Tx vs. not 1.09

a An odds ratio above 1.00 means cocaine use becomes more likely; and odds ratio below 1.00 means cocaine use becomes less
likely.

* Significant at p < .05
LOS:  Length of stay
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2.1.4 Crack Use

Exhibit III-6 presents the models predicting crack use in the year after the treatment
episode.  Two pre-treatment variables produced statistically significant odds ratios in Model 1.
Those who used crack in the year before treatment were 16 times more likely to use crack after
treatment than those who did not (odds ratio 16.21).  Furthermore, blacks were 78 percent more
likely than whites to use crack after treatment (odds ratio 1.78).  The combination of pre-
treatment variables accounted for 24 percent of the variation in crack use within the year after the
treatment episode.

In addition to the two pre-treatment predictor variables that produced significant
coefficients in Model 1, four variables, one of which was use of cocaine before treatment,
produced statistically significant coefficients in Model 2.  Model 2 shows that clients who used
crack within the year prior to the treatment episode were almost 20 times more likely to use
crack after treatment than those who did not.  Blacks were more than two times more likely than
whites to use crack after treatment.  Clients who had used cocaine in the year before treatment
were 44 percent less likely to use crack after treatment than those who did not (odds ratio 0.56).
This finding fits with the inverse odds ratio for cocaine presented above.  This relationship
appears to be associated with race.  Correlation analysis confirmed that blacks were more likely
than whites to use crack after the treatment episode and less likely than whites to use cocaine
after the treatment episode.

Clients who said they received the treatment services they needed were 58 percent less
likely to use crack after treatment than those who did not (odds ratio 0.42).  In addition, clients
who received treatment from facilities with Joint Commission licenses were 62 percent less
likely to use crack after treatment than clients who received treatment in facilities without Joint
Commission licenses (odds ratio 0.38).  The multiple R2 for Model 2 was 0.28 percent, indicating
that the combination of in-treatment variables increased the explanatory power by 4 percent.
The in-treatment model increases explanatory power by 17 percent over the pre-treatment model.
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EXHIBIT III-6
CORRELATES OF CRACK USE AFTER TREATMENT (TX),

RESULTS OF LOGISTIC REGRESSION MODELS
Model 1 Model 2 Model 3

Multiple R2 0.24 0.28 0.29
Observations used in analysis          1,009 850 846
Weighted count      898,882 780,661 777,070

     Odds Ratiosa

Independent variables
   Pre-treatment
       Age in years (linear) 1.12 1.18 1.22
       Age in years squared (nonlinear) 1.00 1.00 1.00
       Used marijuana before Tx vs. not 1.18 1.39 1.46
       Used crack before Tx vs. not 16.21 * 19.84 * 21.24 *
       Used cocaine before Tx vs. not 0.79 0.56 * 0.54 *
       Used heroin before Tx vs. not 1.65 1.25 1.37
       Used alcohol before Tx vs. not 1.57 1.69 1.67
       Male vs. female 0.84 0.95 0.99
       Black vs. white 1.78 * 2.18 * 2.16 *
       Hispanic vs. non-Hispanic 1.98 1.89 1.69
       Entered Tx due to legal pressure vs. not 0.74 1.00 0.92
   Treatment
      Completed treatment plan vs. not 0.98 1.08
      LOS 1 week to 1 month vs. < 1 week 0.51 0.56
      LOS 1-6 months vs. < 1 week 0.23 0.24
      LOS more than 6 months vs. < 1 week 0.13 0.14
      Satisfied with Tx vs. not 0.63 0.58
      Tx was helpful vs. not 1.11 1.22
      Tx was long enough vs. not 0.74 0.67
      Received services needed during Tx vs. not 0.42 * 0.48
      Used drugs during Tx vs. not 1.66 1.68
      Received individual therapy during Tx vs. not 0.73 0.68
      Received group therapy during Tx vs. not 0.58 0.50
      Outpatient nonmethadone vs. nonhospital residential 1.27 1.38
      Private for profit facility vs. private nonprofit 0.68 0.64
      Public facility vs. private nonprofit 0.91 0.88
      Facility revenue below vs. above median 0.63 0.64
      Facility has Joint Commission license vs. not 0.38 * 0.40 *
      Facility client load 1.00 * 1.00 *
   Post-treatment
      Had more treatment after Tx vs. not 1.64
      Attended AA/NA/CA after Tx vs. not 0.46
a An odds ratio above 1.00 means crack use becomes more likely; an odds ratio below 1.00 means crack use becomes less likely.
* Significant at p < .05
LOS:  Length of stay
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In general, the strength of association between the explanatory variables and crack use
after treatment remained stable in Model 3.  Clients who used crack in the year before the
treatment episode were 21 times more likely to use crack after treatment than those who did not.
Model 3 shows that, again, blacks were more likely (2.16 times) than whites to use crack after
treatment, and clients who used cocaine before treatment were less likely (46 percent less likely)
to use crack after treatment than those who did not (odds ratio 0.54).  This model shows that
clients who received treatment from facilities with Joint Commission accreditation remained
about three-fifths less likely to use crack after treatment than clients who received treatment from
facilities without such license (odds ratio 0.40).  One explanation is the difference in revenue per
client between Commission providers and other providers.  Almost 70 percent of providers with
Commission accreditation reported revenue per client above the median, while only 44 percent
of the non-licensed providers reported revenue per client above the median.

The post-treatment variables were not significant predictors of crack use in the year after
the treatment episode.  The addition of the two post-treatment variables increased the predictive
power of the model by 1 percent (multiple R2 of 0.29).

2.1.5 Heroin Use

Consistently, use of illicit drugs in the year before treatment has been a significant
predictor of use of drugs after the treatment episode, and Exhibit III-7 shows the same for post-
treatment heroin use.

In Model 1, use of heroin in the year prior to the treatment episode made post-treatment
heroin use much more likely (odds ratio 77.33), indicating that clients who used heroin in the
year before treatment were 77 times more likely to use heroin in the year after treatment than
those who did not.  No other explanatory variables produced significant coefficients for Model 1.
Pre-treatment variables predicted 18 percent of the variation in heroin use after treatment.

Model 2 shows that clients who used heroin prior to the treatment episode were 130 times
(odds ratio 130.08) more likely to use heroin after treatment than those who did not.  Two in-
treatment predictors yielded significant odds ratios.  Clients who indicated they were satisfied
with treatment were 72 percent less likely (odds ratio 0.28) to use heroin in the year after
treatment than those who were not satisfied with treatment.  In addition, clients who said that
treatment was long enough were 71 percent less likely to use heroin in the year after treatment
than those who thought treatment was not long enough (odds ratio 0.29).  This model accounted
for 21 percent of the variation in the target variable, which is a 3-percent improvement over
Model 1.  Model 2 explains 17 percent more of the variance in heroin use than does Model 1.
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EXHIBIT III-7
CORRELATES OF HEROIN USE AFTER TREATMENT (TX),

RESULTS OF LOGISTIC REGRESSION MODELS
Model 1 Model 2 Model 3

Multiple R2 0.18 0.21 0.21
Observations used in analysis          1,005 846 842
Weighted count      893,529 775,309 771,717

Odds Ratiosa

Independent variables
   Pre-treatment
       Age in years (linear) 0.84 0.88 0.85
       Age in years squared (nonlinear) 1.00 1.00 1.00
       Used marijuana before Tx vs. not 0.88 0.84 0.72
       Used crack before Tx vs. not 1.69 1.76 1.73
       Used cocaine before Tx vs. not 0.74 0.55 0.66
       Used heroin before Tx vs. not 77.33 * 130.08 * 182.20 *
       Used alcohol before Tx vs. not 1.21 0.75 0.74
       Male vs. female 0.58 0.70 0.82
       Black vs. white 1.73 1.24 1.19
       Hispanic vs. non-Hispanic 3.49 3.98 3.96
       Entered Tx due to legal pressure vs. not 0.54 0.54 0.50
   Treatment
      Completed treatment plan vs. not 2.12 2.33
      LOS 1 week to 1 month vs. < 1 week 1.83 2.24
      LOS 1-6 months vs. < 1 week 1.10 1.23
      LOS more than 6 months vs. < 1 week 0.61 0.74
      Satisfied with Tx vs. not 0.28 * 0.27 *
      Tx was helpful vs. not 1.46 1.60
      Tx was long enough vs. not 0.29 * 0.37
      Received services needed during Tx vs. not 1.54 1.76
      Used drugs during Tx vs. not 0.75 0.70
      Received individual therapy during Tx vs. not 0.80 0.75
      Received group therapy during Tx vs. not 1.09 1.16
      Outpatient nonmethadone vs. nonhospital residential 1.81 1.94
      Private for profit facility vs. private nonprofit 0.05 0.05 *
      Public facility vs. private nonprofit 0.81 0.67
      Facility revenue below vs. above median 1.43 1.58
      Facility has Joint Commission license vs. not 1.03 1.37
      Facility client load 0.98 0.98
   Post-treatment
      Had more treatment after Tx vs. not 4.70 *
      Attended AA/NA/CA after Tx vs. not 0.67
a An odds ratio above 1.00 means heroin use becomes more likely; an odds ratio below 1.00 means heroin use becomes less

likely.
* Significant at p >.05
LOS:  Length of stay
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In Model 3, clients who used heroin in the year before the treatment episode were 182
times more likely to use heroin after treatment, as compared to those who did not.  In this model
too, clients who were satisfied with treatment, were three-quarters less likely (odds ratio 0.27) to
use heroin in the year after the treatment episode than those who were not satisfied.
Furthermore, clients who received treatment from a private, for-profit facility were 95 percent
less likely to use heroin after treatment than clients who received treatment in a private, nonprofit
facility (odds ratio 0.05).  Finally, clients who received more treatment after the treatment
episode were almost five times more likely to use heroin after treatment than those who did not
receive more treatment (odds ratio 4.70).  Reentry to treatment after the index episode is
logically associated with difficulty after treatment for a chronic condition.  Model 3 did not
improve the predictive power of Model 2, which remained at R2 of 0.21.

2.2 Prediction of Criminal Activity After Treatment

2.2.1 Any Crime

Results of the logistic regression models for any crime6 committed in the year after the
treatment episode are presented in Exhibit III-8.  Model 1 shows that the odds ratio of
committing any crime after treatment was almost eight times greater (odds ratio 7.7) if the client
had committed any crime in the year before treatment.  In addition, blacks were almost twice as
likely (odds ratio 1.95) than whites to commit any crime.  Furthermore, clients who were
pressured into treatment by the criminal justice system were one-half less likely (odds ratio 0.48)
to commit any crime than those who were not pressured into treatment by the criminal justice
system.

In Model 2, the pre-treatment variables yielded significant odds ratios similar to those
yielded in Model 1.  One in-treatment predictor, satisfaction with treatment, yielded a significant
odds ratio, showing that clients who were satisfied with treatment were 63 percent less likely
(odds ratio 0.37) to commit any crime after treatment, as compared to those who were not
satisfied.  Model 2 increased the explanatory power of the pre-treatment model by 46 percent,
from 13 percent in Model 1 to 19 percent in Model 2.

In Model 3, the odds of committing any crime after treatment remained almost nine times
(8.70) for clients who had committed crime in the year before the treatment episode.  As in
Models 1 and 2, blacks were almost twice as likely as whites to commit any crime in the year
after treatment.
                                                
6 The global crime variable was created by combining the following criminal activities:  drug selling or manufacturing,

passing or forging bad checks, dealing in stolen property, breaking and entering, theft/larceny, prostitution, using
weapons or physical force to steal, manslaughter, rape, homicide, kidnapping and other offenses, including offenses
against one’s own family.
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EXHIBIT III-8
CORRELATES OF ANY CRIME AFTER TREATMENT (TX),

RESULTS OF LOGISTIC REGRESSION MODELS
     Model 1        Model 2      Model 3

Multiple R2 0.13 0.19 0.20
Observations used in analysis 1,065 897 875
Weighted count 942,233 816,033 802,105

     Odds Ratiosa

Independent variables
   Pre-treatment
       Age in years (linear) 0.99 0.93 0.97
       Age in years squared (nonlinear) 1.00 1.00 1.00
       Committed any crime before Tx vs. not 7.70 * 8.56 * 8.70 *
       Male vs. female 1.27 1.37 1.40
       Black vs. white 1.95 * 1.82 * 1.82 *
       Hispanic vs. non-Hispanic 1.33 1.06 0.99
       Entered Tx due to legal pressure vs. not 0.48 * 0.49 * 0.45 *
   Treatment
      Completed treatment plan vs. not 1.19 1.28
      LOS 1 week to 1 month vs. < 1 week 0.70 0.75
      LOS1-6 months vs. < 1 week 0.89 0.95
      LOS more than 6 months vs. < 1 week 0.68 0.83
      Satisfied with Tx vs. not 0.37 * 0.35 *
      Tx was helpful vs. not 1.48 1.69
      Tx was long enough vs. not 0.55 0.54 *
      Received services needed during Tx vs. not 1.35 1.51
      Used drugs during Tx vs. not 1.06 1.02
      Received individual therapy during Tx vs. not 0.77 0.75
      Received group therapy during Tx vs. not 0.83 0.74
      Outpatient nonmethadone vs. nonhospital residential 0.74 0.70
      Private for profit facility vs. private nonprofit 0.92 0.78
      Public facility vs. private nonprofit 0.64 0.61
      Facility revenue below vs. above median 0.91 0.95
      Facility has Joint Commission license vs. not 0.73 0.77
      Facility client load 1.00 1.00
   Post-treatment
      Had more treatment after Tx vs. not 1.92
      Attended AA/NA/CA after Tx vs. not 0.41

a An odds ratio above 1.00 means crime becomes more likely; an odds ratio below 1.00 means crime becomes less likely.
* Significant at p > .05
LOS:  Length of stay
NOTE:  Crime includes selling or manufacturing drugs, passing bad checks or forging bad checks, dealing in stolen property,
breaking and entering, theft/larceny, prostitution, using a weapon or physical force to steal, manslaughter, homicide, rape,
kidnapping, and other offenses, including offenses against family.
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Also, the odds of committing any crime after treatment were one-half as likely when
treatment was mandated by legal pressure (odds ratio 0.45).  Finally, the odds of committing any
crime after treatment were 65 percent and 46 percent, respectively, less likely when clients were
satisfied with the treatment episode and thought treatment was long enough (odds ratio 0.35 and
0.54 respectively).  Overall, the combined predictors explained 20 percent of variation in the
outcome variable.

2.2.2 Selling or Manufacturing Drugs

The models for predicting drug manufacturing/sales in the year after the treatment
episode are presented in Exhibit III-9.  Model 1 shows that selling/manufacturing drugs in the
year before the treatment episode increased the odds of selling/manufacturing drugs after
treatment by a factor of 13 (13.54).  In addition, men were three and one-half times more likely
than women to sell or manufacture drugs after treatment.

In Model 2, pre-treatment drug sales/manufacturing and being male were associated with
a greater likelihood of drug selling/manufacturing after treatment.  The odds of selling/
manufacturing drugs in the year after treatment when one had sold or manufactured drugs in the
year before treatment increased to 26 times (25.66).  In addition, the odds of males’ selling/
manufacturing drugs in the year after treatment increased to five and one-half times when
compared to females.  Also, clients who were satisfied with the treatment encounter were 71
percent less likely (odds ratio 0.29) to sell/manufacture drugs than those who indicated they were
not satisfied with the treatment encounter.  Model 2, the in-treatment model, improves the
explanatory power over Model 1 by 40 percent.

In Model 3, the odds of selling/manufacturing drugs after treatment when one had
sold/manufactured drugs in the year before treatment increased by a factor of 33 (odds ratio
33.24).  Men remained about five times more likely than women to sell/manufacture drugs after
treatment.  Furthermore, clients who were satisfied with treatment remained about three-quarters
less likely to sell or manufacture drugs after treatment than those who were not satisfied.
Finally, the odds of selling or manufacturing drugs after treatment when a client received
treatment in a private, for-profit facility increased three times (3.36) when compared to clients
who received treatment in a private, nonprofit facility.
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Pre-treatment predictors explained 10 percent of the variation in drug selling or
manufacturing in the year after the treatment episode.  The in-treatment and post-treatment
predictors explained an additional 5 percent of the variation in drug selling or manufacturing
after treatment.

2.2.3 Income From Crime

The models for predicting income from crime in the year after the treatment episode are
presented in Exhibit III-10.  In all three models, the odds of gaining income from criminal
activity were increased when clients had sold/manufactured drugs, burglarized, or engaged in
prostitution in the year before the treatment episode.  In addition, men were almost five times
more likely (odds ratio 4.58) than women to gain income from crime after treatment.  More
specifically, clients who had sold/manufactured drugs before treatment were six times more
likely to gain income from crime than those who had not (odds ratio 6.21).  Clients who had
burglarized before treatment were five times more likely to gain income from crime after
treatment than those who had not (odds ratio 5.03).  Clients who had engaged in prostitution
before treatment were about five and one-half times more likely to gain income from crime than
those who had not (odds ratio 5.43).

In Model 2, the direction of the relationships remained stable.  Selling or manufacturing
drugs in the year before the treatment episode increased the odds of gaining income from crime
after treatment almost eight times (odds ratio 7.87), and committing burglary in the year before
treatment increased the odds of gaining income from crime after treatment almost four times
(odds ratio 3.76).  Engaging in prostitution in the year before treatment increased the odds of
gaining income from crime almost 10 times (odds ratio 9.69).  In Model 2, men were six times
more likely than women to gain income from crime after treatment (odds ratio 6.18).

Three in-treatment variables produced significant coefficients.  Clients who were
satisfied with treatment were about three-fifths less likely (odds ratio 0.42) to gain income from
crime after treatment than those who were not.  In addition, clients who used illicit drugs during
treatment were almost two and one-half times (odds ratio 2.48) more likely to gain income from
crime than those who did not.  Finally, clients who received treatment in an outpatient
nonmethadone setting were 59 percent less likely (odds ratio 0.41) to gain income from crime
than those who received treatment in a nonhospital residential setting.  The in-treatment model
increased the explanatory power of the pre-treatment model by 25 percent.
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The odds ratios for the pre-treatment predictors that yielded significance in Model 3 were
similar to the odds ratio estimates produced in Model 1.  Also, the coefficients for satisfaction
with treatment and in-treatment illicit drug use (in-treatment predictors) produced in Model 2
were not markedly different from those produced in Model 3.  Model 3 shows that clients who
attended self-help meetings after the ADSS treatment episode were 64 percent less likely to gain
income from crime after treatment than those who did not (odds ratio 0.36).  Overall, the models
predicted 16 percent of the variation in the outcome variable; the in-treatment and post-treatment
variables added 3 and 1 percent, respectively, to the predictive power.



IV.  SUMMARY AND IMPLICATIONS



J:\SARE\170\170730\NORC\norc_final.doc NEDS, October 2002, Page 36

IV.  SUMMARY AND IMPLICATIONS

This chapter presents an overview of the findings and implications for treatment
providers, policymakers, and researchers/evaluators.

1. OVERVIEW

This analysis examined the effectiveness of substance abuse treatment in reducing or
curtailing post-treatment illicit drug use and criminal behavior.  Adding the treatment-variable
models increased the predictive success of the model.  Prediction increased by over one-third,
using the in-treatment model to predict any drug use in the year after the treatment episode;
increased by one-seventh for marijuana; one-quarter for cocaine; and one-sixth for crack and
heroin use in the year after treatment.  The in-treatment model increased prediction of criminal
behavior over the pre-treatment model by four-tenths for predicting drug sales/manufacture after
treatment, by almost one-half to predict any crime after treatment, and by one-fourth to predict
income from crime after treatment.

For illicit drug use, the model used in this analysis explained one-third of the variance in
global drug use (or any illicit drug use) and in crack use in the year after the treatment episode,
one-fifth of the variance in heroin and cocaine use in the year after the treatment episode, and
two-fifths of the variance in marijuana use in the year after the treatment episode.

For criminal activities, the model used in this analysis explained approximately one-fifth
of the variation in drug selling/manufacturing after the treatment episode, income from crime
after the treatment episode, and any crime activity.

Additional findings include the following:

■ Predictors of post-treatment drug use were use of the same drugs in the year before
the index treatment period.  These were the strongest predictors in the model,
especially for heroin use.

■ The strongest predictor of post-treatment criminal behavior was criminal behavior
before treatment.

■ Blacks were more likely than whites to use crack, and males were more likely than
females to engage in drug selling/manufacturing after treatment.

■ Illicit drug use during treatment predicted marijuana and cocaine use after treatment,
and income from crime after treatment.
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■ Length of stay was not a significant predictor of illicit drug use or criminal behavior
after the treatment episode.  Although the results show that longer lengths of stay
were correlated with lower likelihood of post-treatment cocaine, crack, heroin, and
any drug use, the coefficients were not statistically significant.

■ Age was not predictive of marijuana use after treatment.

■ Client satisfaction with the treatment episode predicted marijuana use, heroin use,
drug selling/manufacturing, any crime, and income from crime.

■ Satisfaction with the treatment encounter was generally correlated with lower
likelihood of post-treatment drug use and post-treatment criminal behavior.

■ Satisfaction with duration of treatment was correlated with lower likelihood of any
drug use, marijuana use, and heroin use after treatment.

■ Non-Hispanic ethnicity predicted marijuana use after treatment:  non-Hispanics were
more likely to use marijuana after treatment.

■ Legal pressure to enter treatment was correlated with a lower likelihood of
involvement in any crime after treatment.

■ Use of self-help groups after treatment was associated with decreased drug use and
criminal behavior after treatment.

Several in-treatment variables did not show statistically significant association with criminal
behavior in the year after treatment.  These variables include length of stay, type of treatment
received, facility revenue, and facility client load.  Revenue and staff load are measures of
resources and are often seen as important management/policy tools.

2. IMPLICATIONS FOR TREATMENT PROVIDERS, POLICYMAKERS, AND
RESEARCHERS/EVALUATORS

These results provide more evidence of the effectiveness of substance abuse treatment.
Legal pressure to enter treatment is associated with a lower likelihood of using illicit drugs or
committing any crime after treatment.  This suggests that when clients are compelled to enter
substance abuse treatment through the criminal justice system, the chances of involvement in
criminal activities after treatment are reduced.  Because three-fifths of arrestees in major cities
tested positive for drugs at the time of arrest (Preliminary Data from Arrestee Drug Abuse
Monitoring Program, 2001), this analysis supports the expansion of initiatives that direct those
with criminal justice violations into substance abuse treatment.
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Similarly, those who continue to participate in self-help groups after treatment are half as
likely to use drugs or commit crimes than those who do not continue with self-help after
treatment.  This analysis supports encouraging the use of self-help groups after treatment.

Overall, the results indicate that the consumer variables (satisfaction with treatment
services and treatment duration) can be used as proxies or surrogates for the quality of treatment
received by clients because they measure satisfaction with the treatment encounter.  The analysis
suggests that these consumer variables provide important information about clients’ perceptions
that are correlated with positive treatment outcomes.

The results reveal less-than-expected impact for a few of the in-treatment variables, such
as length of stay.  Length of stay has been shown, albeit not consistently, in previous studies to
be associated with a lower likelihood of post-treatment substance use.  Although the results of
this analysis generally show a similar pattern, they were not statistically significant at the .05
level.

The results also show that self-report of treatment completion as recorded in the ADSS
data does not reflect treatment success; self-report of completion was not associated with length
of stay in treatment.  Type of treatment is another measure that was not associated with post-
treatment drug use.  In addition, use of group or individual therapy was not associated with
treatment outcome, suggesting that the specific component of the treatment process alone may
not be directly related to treatment outcome as reflected in these ADSS data.

Whereas ownership of facilities (specifically private, for-profit versus private, nonprofit)7

was associated with lower likelihood of post-treatment heroin use, the same measure was
associated with a higher likelihood of post-treatment drug sales/manufacture.  In addition to
providing a description of facilities, further investigation of the incentives that ownership
bestows on treatment facilities may elucidate their relationship with treatment outcomes.

Client-load of staff and Joint Commission accreditation did not consistently reveal
significant association with the outcome measures.  This finding suggests that the effectiveness
of treatment may not be related to client/staff ratio or accreditation.

Finally, contrary to expectations, the ADSS facility revenue per client measure was not
significantly related to successful outcomes.  As a caveat, the measure used in this analysis did
not capture actual revenues or treatment costs, but rather depicts estimates of facility revenue
provided by treatment administrators.  This analysis supports the need for careful data collection

                                                
7 The measure is collected by self-report of provider manager. The third category of this variable is public ownership.
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and further analyses to investigate the association among facility revenue, facility costs, and
treatment outcomes.

3. SUGGESTED FUTURE ANALYSES

The logistic regression model used in this analysis brings to light the relative relevance of
consumer variables in clarifying the correlates of post-treatment illicit drug use.  Future studies
and analyses might consider the addition of these variables, if only to obtain more information
about clients’ perceptions of the treatment encounter and about how these perceptions are
correlated with treatment outcomes.  For instance, the findings reported here show that there is
lower likelihood of substance use after treatment if clients report satisfaction with the treatment
episode.

Some outcome studies of substance abuse treatment are prospective (e.g., DARP, TOPS,
NTIES, DATOS), while others are retrospective (e.g., CALDATA, SROS, ADSS).  Although
retrospective studies use sophisticated techniques to collect accurate retrospective information
(e.g., drug use in the year before treatment), they are more influenced by "recall delay" and
"telescoping" than are prospective studies.  ADSS is a retrospective study and, although the
strength of the relationships between variables is readily understood, the exact direction of the
relationships is subject to different perspectives.  For example, it is likely that the inverse
relationships observed in this analysis between the client/consumer satisfaction variables and
post-treatment substance use were not mere analytic artifacts.  Rather, the findings imply
meaningful effects that merit exploration through further analysis.  The relationships may be
based, however, on clients with successful outcomes expressing their satisfaction with treatment
itself and the length of the treatment episode, even though they may not have felt that way during
treatment.  Prospective longitudinal studies allow researchers and analysts to control for that
possibility.

In addition, the relationships between components of treatment services and treatment
outcomes are not well investigated.  More systematic work that includes extensive clinical/
managerial/financial components of treatment would increase the understanding of which
treatment factors result in the outcomes desired.  The current state of knowledge generally shows
the importance of length of time in treatment (although this analysis shows stronger effects of
client’s perceived time in treatment than the objective measure of actual length of stay), but this
is only one lever for policymakers.  Additional effective ingredients are needed so that
administrators, clinicians, and policymakers can develop incentives to propagate them in
treatment services.  A longitudinal study of treatment, with additional description of clinicians’
behavior, methods, and resources, would be very informative.
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One lever is substance use during treatment, and additional analysis to determine which
clinical, administrative, and/or structural factors increase compliance with drug abstinence
during substance abuse treatment would better inform policymakers and treatment providers.  In
addition, analysis of the relationships among three variables—actual length of stay, the
difference between clinically recommended length of stay and actual length of stay, and clients’
perceived length of stay—would provide useful information to treatment providers and
policymakers.

Additional analysis of two structural variables, revenue per client and staff per client, will
be helpful.  More systematic measurement of the three component variables—revenue, number
of clients, and number of staff—would facilitate a better understanding of the structural inputs of
the delivery of substance abuse services.  The collection of an additional variable, cost of
treatment per client, is similarly suggested.  Financial data in substance abuse treatment facilities
are usually collected by mail questionnaire and supplemented by telephone questionnaire, and
there are issues with respect to the validity and reliability of the data.  SAMHSA has developed
additional, more reliable financial figures for ADSS.  Once these data become available, these
more accurate figures can be inserted into explanatory models that predict outcome.

Another future analysis that may be helpful is the application of multilevel modeling to
the ADSS data set, which might alter the findings of this study.  Multilevel modeling has
limitations if applied to ADSS, however.  For example, current multilevel statistical packages do
not adjust standard errors for data that use complex sampling designs.
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