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Executive Summary

Introduction

As the relationship between substance abuse and criminal activity is undisputed, the state of
Colorado intensified its commitment to substance abuse treatment across its criminal justice system
with the passage of Colorado Revised Statute (C.R.S.) 16-11.5 in 1991. This legislation mandated
standardized substance abuse assessment and treatment as well as punitive sanctions for offenders
who fail to remain drug free. The Colorado Department of Corrections (CDOC), the State Judicial
Department (Probation), the Division of Criminal Justice (DCJ), and the Department of Human
Services have been collaborating on the Interagency Advisory Committee on Adult and Juvenile
Correctional Treatment (IACAJCT) to fulfill these legislative mandates.

The current Standardized Offender Assessment-Revised (SOA-R) consists of four instruments:
e Level of Supervision Inventory-Revised (LSI-R) as a recidivism risk measure
e Simple Screening Instrument-Revised (SSI-R) as a substance abuse screening measure
e Adult Substance Use Survey-Revised (ASUS-R) as an addiction severity measure
e Treatment Recommendation Worksheet (TXRW) to derive a treatment level

A 2006 evaluation of the SOA-R recommended that the battery be replaced by an evidence-based,
standardized, treatment-matching measure. In response, the Offender Treatment Matching Algorithm
(OTMA) was developed in 2009 as a possible replacement (Melnick, Schoeneberger, & Sacks,
2009).

The current study sought to

e conduct a thorough literature review to explore assessment approaches and quality (including
the issues of clinical judgment vs. statistical prediction, the accuracy of self-report data, and
treatment matching);

e evaluate the measurement characteristics of the ASUS-R and OTMA scales that assess
substance use/abuse and substance dependence;

e select the best substance abuse severity measure, considering psychometric properties as well
as administration time, ease of use, cost, training, and staffing.

Literature Review

Debates over the best approach to assessment have revolved around whether statistical prediction
outperforms clinical judgment. Although numerous studies across more than five decades have
supported statistical prediction, many clinicians continue to rely primarily or exclusively on their
professional expertise (Dawes, Faust, & Meehl, 1989; Taleff, 2006). Further complicating the
argument is the issue of whether assessments based on self-report data are accurate. The research is
not clear cut, and the best conclusion one can draw is that self-report data are valuable as long as the
information is not relied upon exclusively.



Colorado has been committed to incorporating both criminal risk and addiction severity into its
assessment approach, using the Risk-Need-Responsivity (RNR) model. That model identifies an
offender’s level of recidivism risk and criminogenic needs (factors predicting criminal behavior) so
that the most effective treatment techniques may be utilized (responsivity; Andrews & Dowden,
2007). The RNR model suggests that matching offenders to the appropriate level and type of
treatment may improve outcomes (Melnick, De Leon, Thomas, & Kressel, 2001; Simpson, Joe,
Fletcher, Hubbard, & Anglin, 1999; Thanner & Taxman, 2003). Although the results of treatment-
matching studies have not always been convincing, those findings perhaps can be attributed to the
sheer complexity of the process, particularly when biopsychosocial factors beyond addiction severity
are taken into account.

Method

e Participants were Colorado male and female adult inmates, parolees, and probationers
assessed for substance abuse treatment needs from February to May 2011.

e Participating agencies were CDOC (Denver Reception and Diagnostic Center and Treatment
Accountability for Safer Communities), probation, and community corrections.

e The total sample size was 238 (130 DOC inmates and parolees, 57 probationers, and 51
enrolled in community corrections programs), including 181 males and 57 females aged 19 to
55 years old (M =32.8, SD =9.2).

e Researchers, case managers, and assessors collected data after obtaining consent from
voluntary participants and advising them that completing the two research instruments would
extend the intake process by 30 to 40 minutes.

e Assessments administered were the LSI-R and ASUS-R, as part of the routine intake process,
and the OTMA and the Global Appraisal of Individual Needs-Quick Core (GAIN-Q Core), as
part of the research study. The order of the instruments was counterbalanced.

e When the OTMA was administered, a second independent rater joined the primary rater to
record offenders’ responses to determine the instrument’s interrater reliability.

Results and Recommendations

e Both the ASUS-R and the OTMA demonstrated favorable psychometric properties in the
evaluated areas, the ASUS-R having only a slightly better performance overall.

e The internal consistency among items was very good for both assessments. Interrater
reliability of the OTMA was good, as expected, due to the highly structured nature of the
questions. The ASUS-R was not tested for interrater reliability because it is a self-
administered assessment.

o Validity tests also revealed high convergent validity, indicating the OTMA and the ASUS-R
were measuring the same concepts as the GAIN-Q (i.e., substance abuse and dependence).

e Tests of discriminant validity demonstrated low correlations, confirming the assessments
were not measuring concepts related to specific (non-substance abuse-related) LSI-R
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subscales. It should be noted, however, that the OTMA had higher correlations in this area
compared to the ASUS-R, indicating discriminant validity was an area of weakness.
The depth of the ASUS-R and its sound psychometric properties, particularly in regard to
validity, support its continued use in the SOA-R process, compared to the OTMA. That
recommendation is strengthened by feedback from staff in the field, where the majority felt the
ASUS-R was superior, and the fact that the ASUS-R is an existing measure requiring no
additional training. Thus, the equivocal findings offer weak justification for ousting the ASUS-R
and replacing it with the OTMA.
In addition, the OTMA requires more work to improve the layout, flow, and scoring issues, all of
which would necessitate additional reliability and validity testing. Furthermore, in its current
form, the OTMA’s treatment matching scheme does not incorporate criminal risk—considered a
critical component—in the treatment decision.
Among the study’s limitations were difficulty in recruiting participants, alterations in how the
OTMA was administered (due to the study design), and a floor effect on both the use and
dependence subscales of the GAIN-Q (i.e., scores clustered near the bottom of the range).
Further validation in future studies will consider the issue of treatment matching and whether that
process is correlated with reductions in substance abuse and recidivism.
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Introduction

The relationship between substance abuse and criminal activity is undisputed. According to the
Bureau of Justice Statistics, nearly one-third of federal and state inmates in 2004 committed their
crime while under the influence of drugs; obtaining drug money was a motive for 17% of state and
18% of federal offenders. In addition, 45% of federal and 53% of state offenders met the criteria for
drug abuse or dependence (Mumola & Karberg, 2006) according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 2000).

The state of Colorado intensified its commitment to substance abuse treatment across its criminal
justice system with the passage of Colorado Revised Statute (C.R.S.) 16-11.5 in 1991. This
legislation mandated (a) a standardized procedure for assessment of substance abuse, including
chemical testing, (b) a system of education and treatment programs for substance abusers, and (c) a
system of punitive sanctions for offenders who test positive after the initial test. The Colorado
Department of Corrections (CDOC), the State Judicial Department (Probation), the Division of
Criminal Justice (DCJ), and the Department of Human Services have been collaborating on the
Interagency Advisory Committee on Adult and Juvenile Correctional Treatment (IACAJCT) to fulfill
these legislative mandates.

Assessment and Treatment in Colorado

Colorado has taken on the unique task of incorporating mechanisms for determining both criminal
risk and addiction severity in its assessment approach. Although risk is not specifically mentioned in
C.R.S. 16-11.5, state criminal justice agencies have been keenly aware of the potential impact of
substance abuse treatment on criminal behavior (IACAJCT, 2009). Thus, IACAJCT’s mission has
been to identify the most accurate instruments to assess substance abuse treatment needs and develop
a treatment system to address them. As this interagency work has progressed over the past decade,
many factors based on the extensive research in this field have been taken into consideration.
Following is a discussion of these factors as well as an overview of the treatment models and
assessment measures currently used in Colorado and the evaluation of this process to date.

Assessment Approaches

Debates over the best approach to assessment have been raging for more than 50 years, and Colorado
is no exception. In his seminal work, Clinical vs. Statistical Prediction (1954), Meehl can be credited
with lighting the fire under the controversy with his conclusion that statistical prediction, also known
as the actuarial method, consistently outperforms clinical judgment (Grove & Lloyd, 2006). In the
actuarial method, conclusions are based on empirical relationships between certain predictor and
outcome variables (Taleff, 2006). For example, criminogenic factors that predict future criminal
behavior (outcome) would be used in a risk assessment tool in the same way a life insurance agent
uses lifestyle characteristics in formulas that predict life expectancy. Clinical approaches, on the



other hand, are based largely on professional expertise, although structured professional judgment
may rely on certain theoretical and empirical guidelines (Guy, 2008).

Numerous studies have supported statistical prediction, reaching as far back as a 1928 study of parole
outcomes for 3,000 offenders, in which a fairly crude algorithmic method was a more accurate
predictor than the judgments of three prison psychiatrists (Grove & Meehl, 1996). Grove and Meehl
(1996) cited 136 studies, with a wide range of predictive criteria, showing that the mechanical
method is equal or superior to the clinician’s conclusion. Statistical approaches have resulted in more
accurate diagnoses, predictions of human behavior, and treatment recommendations (Dawes, Faust,
& Meehl, 1989). The data notwithstanding, it appears that many clinicians disregard the research and
continue to rely primarily or exclusively on their professional expertise (Dawes et al., 1989; Taleff,
2006).

While practitioners may resist the actuarial approach, few empirical studies offer evidence in favor of
clinical prediction (Grove & Meehl, 1996). Hanson’s (2005) review of violence risk assessment
tools, including those using structured professional judgment and others employing actuarial
methods, found the predictive validity of the instruments to be similar (moderate accuracy). More
recently, Guy’s (2008) meta-analysis of 113 studies concluded that both structured professional
judgment and actuarial approaches had equal merit for assessing violence risk in the 44 cases for
which direct comparisons were possible. Silver and Miller (2002) also cautioned against using
actuarial risk assessment tools for social control, marginalizing less fortunate populations in the name
of efficient institutional management.

Further complicating the clinical versus actuarial debate is the issue of whether or not self-report data
are accurate. Particularly in the criminal justice environment, it might be assumed that substance
abusers would be less than forthcoming about their illegal behavior. However, the research is not
clear cut. Early studies largely supported the validity of self-report data. A National Institute of
Mental Health study found that addicts’ responses generally were reliable (Amsel, Mandell,
Matthias, Mason, & Hocherman, 1976). Comparing urinalysis to self-reported drug use,
Mieczkowski’s (1990) data supported previous studies showing concordance among all substance
types and at each level of use.

More recently, the development of better biological markers (e.g., improved urinalysis techniques
and hair analysis) began to cast doubt upon the accuracy of drug use self-report (Harrison, 1995).
Preliminary data from the Arrestee Drug Abuse Monitoring (ADAM) program showed that, based on
urinalyses, male arrestees underestimated their drug use by 40% to 60% (Taylor, Fitzgerald, Hunt,
Reardon, & Brownstein, 2001). Similarly, based on a sample of 2,327 from the ADAM study, Lu,
Taylor, and Riley (2001) found that only about half of those who tested positive for drugs were
truthful. In her review of studies on self-report data, Harrison (1995) concluded that valid responses
depend on the recency of drug use (most recent use is less reliable), the social desirability of the drug
(cocaine use was least often reported by arrestees), and variations in how the data were collected
(responding aloud increases deception). Statistics also differ depending on whether both positive and
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negative urinalyses are considered and the time frame in question—whether the urinalysis and self-
report cover the same period. After conducting a meta-analysis of 24 studies examining drug use in
high-risk populations, Magura and Kang (1996) found the validity of self-report data to be so
variable and unpredictable that assessments of prevalence and treatment outcomes should be viewed
with caution. The greatest self-reported accuracy appeared to occur at intake, compared to
posttreatment.

Among other studies involving a criminal justice population, mixed findings on self-report data are
swinging the pendulum of research and opinion back toward the middle. A study funded by the
National Institute on Drug Abuse (NIDA) found that results of a self-administered assessment in a
probation-based drug treatment program were consistent with interview-based intake assessments
(Broome, Knight, Joe, & Simpson, 1996). In another study by three of the same authors, self-
reported cocaine use 6 months after prison release was evaluated among drug treatment graduates
and a control group of parolees (Knight, Hiller, Simpson, & Broome, 1998). Compared to hair
analysis, cocaine use was underreported but less so among the treatment group. Utilizing data from
the Drug Use Forecasting project (precursor to the ADAM program), Rosay, Najaka, and Herz
(2007) showed that offenders had a greater tendency to underreport crack/cocaine use and overreport
marijuana use. Finally, Crawley’s (2009) data on a random sample of 424 recently incarcerated male
inmates in the Nebraska prison system found that self-report screening instruments generate high
levels of confidence (i.e., criterion validity, construct validity, and efficacy) compared to clinical
psychological assessments. Perhaps the best conclusion one can draw is that self-report data are
valuable as long as the information is not relied upon exclusively. Noted Magura and Kang (1996):
“Self-reports are still the best way of attempting to measure the duration, frequency, intensity, and
other patterns of drug use, as well as the routes of administration and social context of use” (p. 1148).

Assessment Quality

Given the studies cited, there is no doubt that the accuracy of assessment data can be variable. One
way to defuse subjectivity is to use standardized measures based on sound psychometric principles
(Nunnally & Bernstein, 1994). These principles include both reliability, an instrument’s ability to
produce consistent results under varying conditions, and validity, an instrument’s ability to measure
the intended construct. A reliable and valid assessment is listed as the first priority in the
implementation of evidence-based practices in corrections (Clawson, Bogue, & Joplin, 2005). Types
of reliability commonly used in research include internal consistency, which measures how well
items on an instrument relate to each other; test-retest reliability, which compares results on the same
test given at different time periods; and interrater reliability, which measures the consistency of
scores between two raters. Validity may be parsed into a number of categories, including face
validity, content validity, construct validity, and criterion validity. Face validity is present when the
items in a measure simply appear appropriate on a logical basis, while content validity is present
when the items on an instrument, based on accepted theory, represent the domain of interest, such as
substance abuse. Construct validity—whether one’s “construction” of a measure accurately reflects
its purpose-- may be subdivided into convergent validity, whether the instrument is similar to others
measuring the same construct, and discriminant validity, whether the instrument is dissimilar from
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measures of unrelated constructs (Trochim, 2006). One form of criterion validity is predictive
validity, how well a measure predicts behaviors believed to be associated with the construct. The
critical importance of these principles is well-known, but identifying psychometrically sound
measures that can be administered with fidelity in the correctional environment is challenging.

Practical Considerations

Psychometric issues surrounding substance abuse assessments may, at times, be overshadowed by
practical matters, including cost, length/complexity, scope, and treatment options (Wells, 2003).
Instruments may be free (in the public domain) or available for a fee; brief, self-administered
screening measures or lengthy interviews; or cover a long time frame (years) or a short period (30
days). More complex diagnostic instruments may require credentialed clinicians and extensive
training, increasing the burden on short-staffed facilities (Knight, Simpson, & Hiller, 2002). Another
consideration is whether a facility can provide a wide range of treatment options (determined by a
more extensive assessment) (Wells, 2003). Instruments based on the DSM-IV criteria for substance
dependence will be more likely to identify offenders with serious drug problems who would be
referred to intensive treatment. Institutions that offer a range of treatment options, including drug
education at the lower end of the spectrum, may want to choose a measure that meets the criteria for
substance abuse (Knight et al., 2002). Other factors that influence an organization’s approach to
assessment include its own readiness for change, resources, climate, and staff attributes (Simpson,
2002).

Criminal Risk Assessment

The Risk-Need-Responsivity (RNR) model describes an approach that identifies an offender’s level
of recidivism risk and criminogenic needs (factors predicting criminal behavior) so that the most
effective treatment techniques may be utilized (responsivity; Andrews & Dowden, 2007). The RNR
model has been shown to reduce recidivism by up to 35% (Andrews & Bonta, 2010). In the RNR
model, the risk principle asserts that the level of treatment must match the offender’s risk to
reoffend; the need principle requires that the needs of the offender, particularly those most strongly
linked to their criminal behavior (e.g., education, alcohol, and drug use), are identified and
subsequently addressed in treatment; and the responsivity principle states that the most effective
evidence-based treatment techniques for offenders should be utilized in the treatment process
(Andrews & Bonta, 2006). The idea that certain dynamic (changing) factors can predict risk of
reoffending is an underlying assumption that drives the RNR model. The eight major risk/need
factors include the “big four”-- history of antisocial behavior, antisocial personality patterns,
antisocial cognition, and antisocial associates—as well as family/marital problems, school/work
problems, unsatisfactory leisure/recreation activities, and substance abuse. Based on this model,
effective programs would be designed to match high-risk offenders with more intensive treatment
and with their individual learning abilities, motivational level, personality, and strengths (Andrews &
Dowden, 2007).



Application of the RNR model requires an instrument that can effectively identify offenders who are
more likely to recidivate. Developed by Andrews and Bonta in the 1970s, the Level of Supervision®
Inventory-Revised (LSI-R) measures both static and dynamic risk factors during a semistructured
interview (Andrews & Bonta, 2003). The assessment consists of 54 items across 10 subscales
(criminal  history,  education/employment,  financial, = accommodation,  family/marital,
leisure/recreation, companions, alcohol/drug problems, emotional/personal and attitude/orientation).
Studies show that the LSI-R demonstrates adequate internal consistency (Andrews & Bonta, 2003;
Arens, Durham, O’Keefe, Klebe, & Olene, 1996) and acceptable levels of interrater reliability
(Andrews, 1982; Austin, Coleman, Peyton, & Johnson, 2003; Lowenkamp, Holsinger, Brusman-
Lovins, & Latessa, 2004). Most research on the LSI-R in Canada and the U.S. also supports its
predictive validity—how accurately the instrument predicts behaviors believed to be associated with
criminal risk (Andrews, 1982; Andrews & Bonta, 2003; O’Keefe, Klebe, & Hromas, 1998).
However, results seem to vary depending on the population (O’Keefe et al., 1998). A 2002 study
(Dowdy, Lacy, & Unnithan) of 140 male offenders found that the LSI-R was unable to predict
outcomes for the community corrections population, but Flores, Lowenkamp, Holsinger, and Latessa
(2006) concluded that the LSI-R was a significant predictor of reincarceration for a sample of federal
probationers. Debate also continues about how well the measure performs with minority populations
and women, although there is adequate evidence that the LSI-R outperforms other measures of risk
assessment and functions equally well among all offenders (Weber, DeLaCerda, & O’Keefe, 2010).

Addiction Severity Assessment

In 2006, NIDA released a report titled Principles of Drug Abuse Treatment for Criminal Justice
Populations, which recognized that drug addiction is a brain disease requiring effective long-term
treatment, management, and monitoring. The Office of National Drug Control Policy estimated that,
in 2002, the societal cost of drug abuse was $180.9 billion, $107.8 billion of which was associated
with drug-related crime. The cost of treating drug abuse was estimated to be a fraction of the toll on
society: $15.8 billion (NIDA, 2006). Comprehensive assessment was listed as the first step, to
determine the nature and extent of the problem, as well as co-existing issues including mental
disorders, and to formulate an appropriate treatment plan.

The first national survey of its kind, the National Criminal Justice Treatment Practices Survey
(NCJTPS) was conducted to examine substance abuse programs and services in all correctional
settings (prisons, jails, probation and parole offices, and other local community correctional
agencies; Taxman, 2007). The survey was part of NIDA’s Criminal Justice-Drug Abuse Treatment
Studies (CJ-DATS), a 10-center network studying substance abuse treatment services for adult and
juvenile offenders. Less than half of the administrators in the survey reported using a standardized
substance abuse screening tool or an actuarial risk tool. Among a stratified sample (from the NCJTPS
data) of 289 administrators at adult facilities (prisons, jails, and community correctional agencies),

! Originally called the Level of Supervision Inventory, the test authors sold the tool to Multi-Health Systems, who
renamed the tool the Level of Service Inventory (both tools have since been revised). Currently the CDOC uses the Level
of Supervision Inventory-Revised, as permissions for use were purchased (and subsequently renewed) directly from the
authors, not through Multi-Health Systems.



58.2% used a standardized substance abuse screening tool and 34.2% used an actuarial risk tool
(Taxman, Cropsey, Young, & Wexler, 2007). The use of a standardized substance abuse screening
tool was associated with the availability of higher intensity treatment programs and community
referral services and the use of standardized risk tools. The most frequently used screening and
assessment tools (with facilities able to report more than one) were the Addiction Severity Index
(ASI, 46.4%), the Substance Abuse Subtle Screening Inventory (SASSI, 42.3%), the Texas Christian
University Drug Screen (TCUDS-1I, 22%), the Michigan Alcohol Screening Tool (MAST, 20.8%),
the Drug Abuse Screening Tool (DAST, 17.9%), and the Alcohol Dependence Scale (ADS, 14.9%);
29.8% used some other screening tool.

In Colorado, the Adult Substance Use Survey (ASUS) was created in 1992 for use within the state as
a measure of addiction severity (Arens et al., 1996). The 96-question self-report instrument, now the
ASUS-Revised (ASUS-R), consists of 15 basic scales and three supplemental scales. Scales measure
patterns of substance use, alcohol and other drug (AOD) benefits, social and legal nonconformity,
mental health concerns, defensiveness, motivation to change, and perceived strengths. An evaluator
summary also compares the assessor’s perception of drug use (from minimal to high) with that of the
offender (Wanberg, 2009). Extensive research on the ASUS and ASUS-R among more than 40,000
respondents has demonstrated that the measure has good construct validity (criterion, concurrent, and
predictive), optimal internal consistency, and scale independence (Wanberg, 2006, 2009). In
addition, ASUS-R scales and external criterion variables are strongly correlated, and the measure is
able to distinguish various levels of substance abuse severity and mental health and antisocial
problems (Wanberg, 2009). The ASUS disruption subcomponent alone likewise has shown strong
internal consistency based on Cronbach’s alpha (.94) and convergent validity based on significant
correlations with both the ADS and the DAST (Arens et al., 1996).

Colorado also uses the Simple Screening Instrument-Revised (SSI-R; Winters & Zenilman, 1994) as
a substance use screening measure. The SSI-R spans a wide range of signs and symptoms of
substance abuse based on the biopsychosocial view endorsed by the World Health Organization and
the American Psychiatric Association. It consists of 16 items, most taken from existing screening
tools, and measures five domains: substance consumption, preoccupation and loss of control, adverse
consequences, problem recognition, and tolerance and withdrawal. Fourteen of the items are scored,
and a score of 4 or higher is considered the cutoff point for a full substance abuse assessment. The
SSI-R can be self-administered or used in an interview format. Research supports the sensitivity and
test-retest reliability of the SSI among populations including inmates (Peters et al., 2000) and
adolescent medical patients (Knight, Goodman, Pulerwitz, & DuRant, 2000), although it was not as
effective as a screening instrument among college students (Kills Small, Simons, & Stricherz, 2007).
The Peters et al. study (2000) found that the SSI demonstrated high sensitivity (92.6%) in detecting
alcohol or drug dependence and high test-retest reliability (.97), and Knight et al. (2000) reported
good internal consistency (.83) as well as excellent test-retest reliability (ranging from .82 to .90).



Treatment Matching

In addition to assessment, C.R.S. 16-11.5-102 mandates education and treatment for substance-
abusing offenders. The RNR model suggests that matching offenders to the appropriate level and
type of treatment may improve outcomes (Melnick, De Leon, Thomas, & Kressel, 2001; Simpson,
Joe, Fletcher, Hubbard, & Anglin, 1999; Thanner & Taxman, 2003). Despite the intuitive appeal of
this strategy, however, studies have not always been convincing (Kazdin, 2008; McKay, Cacciola,
McLellan, Alterman, & Wirtz, 1997; McLellan & Alterman, 1991; Project MATCH Research Group,
1998a, 1998b).

At least 25 years before matching schemas gained a strong foothold among addiction treatment
providers, Paul (1967) summed up the issue succinctly: “What treatment, by whom, is most effective
for this individual with that specific problem, and under which set of circumstances?” (p. 111).
Driven by a health care climate that demanded more efficient, cost-effective treatment methods,
agencies in the late 1980s began to move away from the historical one-size-fits-all Minnesota Model:
the 28-day inpatient program based largely on the 12-step Alcoholics Anonymous approach (Belenko
& Peugh, 2005; Gartner & Mee-Lee, 1995; Gastfriend & McLellan, 1997). The goal was to place
patients in the least expensive, least restrictive treatment environment most likely to produce a
positive result. In 1991, the American Society of Addiction Medicine (ASAM) introduced the first
edition of its Patient Placement Criteria (PPC), based on the Cleveland Criteria and input from the
National Association of Addiction Treatment Providers (NAATP; Belenko & Peugh, 2005). As later
modified, the ASAM criteria now outline five levels of service (early intervention, outpatient
treatment, intensive outpatient and partial hospitalization, residential/inpatient treatment, and
medically managed intensive inpatient treatment) determined by six dimensions of biopsychosocial
needs (acute intoxication and/or withdrawal potential; biomedical conditions and complications;
emotional, behavioral, or cognitive conditions and complications; readiness to change;
relapse/continued use, continued problem potential; and recovery environment; Mee-Lee, 2005).
Unfortunately, like the guidelines upon which they were based (Cleveland Criteria and NAATP), the
ASAM criteria were not empirically validated before they were published and distributed (Gastfriend
& McLellan, 1997). In an evaluation of the predictive validity of the psychosocial dimensions of the
ASAM criteria, researchers found that cocaine- and alcohol-dependent patients correctly matched to
inpatient or intensive outpatient programs did not show significantly more improvement than
mismatched patients, although the authors cautioned against generalizing their results (McKay et al.,
1997). However, Gastfriend, Lu, and Sharon (2000) cited more encouraging studies in support of
placement matching based on the ASAM criteria while noting some of the challenges (e.g., patient
acceptance of treatment recommendations, availability of services, and the needs of special
populations). The authors distinguished placement matching (setting and resource intensity, such as
long-term residential treatment) from modality matching (the theoretical model, such as cognitive-
behavioral therapy), with initial studies providing limited justification for the latter (Project MATCH
Research Group, 1998a, 1998b; see discussion below). Further, Magura et al. (2003) compared actual
care received by alcoholic patients to the level of care recommended by a computerized algorithm
and clinicians’ evaluations based on the ASAM PPC. Results showed that certain patients who were
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undertreated (the actual treatment level was lower than the recommended level) had poorer outcomes
and overtreatment (the actual treatment was higher than the recommended level) did not result in
improvement, thus lending support for using the criteria as a matching schema. Mismatching
according to the ASAM PPC also promoted treatment no-shows in psychiatric patients with
comorbid substance use disorders (Angarita et al., 2007). To help interviewers navigate the complex
criteria, Turner, Turner, Reif, Gutowski, and Gastfriend (1999) developed a computerized version of
the PPC as a means of addressing issues of interrater reliability.

Beyond the ASAM criteria, the largest and most notable early study to test the matching hypothesis
was Project MATCH, a multisite study funded by the National Institute on Alcohol Abuse and
Alcoholism. Patients were matched to 12-step therapy, motivational enhancement therapy, or
cognitive-behavioral therapy based on more than 20 attributes. Disappointingly, only four client
characteristics produced statistically significant matches: psychiatric severity, anger and support for
drinking (among one’s social network) in outpatients, and alcohol dependence in aftercare patients.
Researchers were forced to conclude that “matching as an overall treatment strategy did not
substantially enhance outcomes” (p. 589; Project MATCH Research Group, 1998b). Commentators
followed up by suggesting, however, that unexpected findings in matching studies like Project
MATCH and others were due to methodological flaws (Buhringer, 2006; Moyer, Finney, Elworth, &
Kraemer, 2001). A later re-examination of Project MATCH data also tempered the earlier conclusion
by providing insight on factors affecting treatment matching: Outpatient clients with low motivation,
males with less severe alcohol dependence, and females in aftercare showed more improvement from
motivational enhancement therapy compared to cognitive-behavioral approaches (Witkiewitz,
Hartzler, & Donovan, 2010). Others have commented that Project MATCH incorporated treatment
approaches not specifically targeted to clients’ needs and characteristics and, therefore, results were
unsurprising (Heather, 1999; Jolley & Kerbs, 2010).

To paraphrase Gastfriend and McLellan (1997) with an old cliché, “different strokes for different
folks:” no program works for everyone all the time, but particular programs may work for particular
clients at particular times. In asking why drug abuse treatment matching has been so difficult, Ball
(1994) suggested that it may be a changing process influenced by innumerable variables rather than a
static, one-time event. Findings from a number of studies generally indicate that clients with higher
levels of drug-use severity benefit from longer, more intensive, and more structured treatment
(Budde, Rounsaville, & Bryant, 1992; McKay et al., 2002; Rychtarik et al., 2000; Simpson et al.,
1999; Thanner & Taxman, 2003; Thornton, Gottheil, Weinstein, & Kerachsky, 1998; Tiet, ligen,
Byrnes, Harris, & Finney, 2007). Such a statement may be an oversimplification of the treatment
matching issue, however, and studies have sometimes been small or not entirely consistent (Budde et
al., 1992; McKay et al., 2002; Thornton et al., 1998). Multiple client characteristics and needs must
be matched with a wide range of services and programs in a multidimensional approach (Gastfriend
& McLellan, 1997). Mattson et al. (1994) found 31 empirical studies that demonstrated interactions
between treatment options and four categories of client variables: demographic factors, alcohol-
specific characteristics (e.g.,, amount and duration of alcohol consumption), intrapersonal
characteristics (e.g., cognitive status and emotional states), and interpersonal functioning (e.g., social
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support). In a review of substance abuse treatment studies with 2-year follow-ups or more, McKay
and Weiss (2001) found that psychiatric severity was significantly related to outcomes. In addition,
positive long-term outcomes were associated with relapse-prevention behaviors such as better
performance during treatment; more self-help participation; lower social/family and legal problems;
and fewer treatment readmissions, less life stress, and positive coping responses after treatment. In a
study exploring the matching of clients’ needs with drug treatment, requested services providing
vocational training, child care, transportation, and housing were associated with longer treatment
retention (Hser, Polinsky, Maglione, & Anglin, 1999). Smith and Marsh (2002) obtained similar
results when considering client-service matching for women with children: The provision of
counseling services was related to less substance abuse, and matched housing, job training, and legal
services predicted treatment satisfaction. Other research considering client characteristics such as
age, gender, substance abuse profile, psychological status, and motivation for change lends further
support to the matching hypothesis (Brown, Seraganian, Tremblay, & Annis, 2002; Greenfield et al.,
2007; Magura et al., 2005). Jolley and Kerbs (2010) urged correctional agencies to emphasize
“demand-side programming” based on offenders’ needs over “supply-side programming” driven by
organizational factors (p. 291).

The logic of finding the best client-treatment fit to maximize benefits within the constraints of
available resources continues to be appealing, if elusive. In its Principles of Drug Addiction
Treatment: A Research-Based Guide, NIDA (2009) listed the need to match individuals to specific
settings, interventions, and services as well as factors beyond drug abuse (medical, psychological,
social, vocational, legal, age, gender, ethnicity, and culture). Thus, researchers have begun to move
beyond assessment of substance-use severity to develop more comprehensive biopsychosocial
treatment-matching frameworks. As Latessa, Cullen, and Gendreau (2002) observed, without
adequate risk and needs assessments, “offenders in effect enter a treatment lottery in which their
access to effective intervention is a chancy proposition” (p. 48). Among emerging instruments, De
Leon, Melnick, and Cleland’s (2008) Client Matching Protocol (CMP) employed a decision tree
based on four domains (pattern of use, previous long abstinence, social factors, and habilitation) and
a severity-intensity paradigm. That paradigm supports placing offenders in the least-intensive
programs needed to achieve positive outcomes, reflecting studies that show undertreatment (lower
intensity) is detrimental to high-risk individuals but overtreatment (higher intensity) is not harmful to
those in low-risk categories (De Leon et al., 2008). Validity studies on the CMP, using data from the
Drug Abuse Treatment Outcome Studies (DATOS), indicated more favorable results for matched
and overtreated clients compared to undertreated participants; however, the fact that clients were
allowed to self-match (choose their own treatment regardless of the assessed level) limited
conclusions (De Leon et al., 2008; De Leon, Melnick, & Cleland, 2010). Belenko and Peugh (2005)
have developed treatment-matching guidelines by analyzing data from the 1997 Survey of Inmates in
State Correctional Facilities (14,284 inmates from 275 state prisons), including recency and severity
of drug use, drug-related behavioral consequences, and other social and health problems. The
researchers estimated that, defined broadly, 82% of state prison inmates are involved with drugs or
alcohol but correctional agencies cannot meet the need for treatment, particularly for residential
programs (needed by one-third of male inmates and more than half of female inmates). Belenko and
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Peugh (2005) classified treatment needs into four levels: no treatment, short-term intervention (e.qg.,
drug education), outpatient treatment (e.g., group counseling), and residential treatment (e.g., long-
term treatment in separate housing). These levels are based on four assumptions: (a) “any inmate in
the most severe drug use category... should receive residential treatment,” (b) “any inmate who has
ever used non-marijuana illegal drugs should, at a minimum, receive outpatient treatment,” (c)
“having multiple other social or health problems implies a need for more intensive treatment than
would otherwise be suggested by drug use pattern alone,” and (d) “having three or more drug-related
consequences generally should move an inmate up one level of treatment intensity” (p. 273). In a
later study of released inmates, Belenko (2006) advocated new, psychometrically sound assessment
instruments that span multiple dimensions, including public safety risk; are easy to administer and
score; are adaptable to real-world settings; assess both static (stable) and dynamic (changing) factors;
and improve links to services.

Standardized Offender Assessment

Belenko’s (2006) recommendation encapsulates the goal of the Standardized Offender Assessment
(SOA) in Colorado. The original SOA vyielded a treatment recommendation based on the Substance
Use History Matrix (SUHM), a risk/needs algorithm that measured risk with the LSI total score and
addiction severity with the disruption subscale of the ASUS (Tapia, 2010). The SUHM also included
substance use history information such as age at first use, duration of use, frequency, intensity,
method of ingestion, social context and setting, and longest reported abstinence. Problems with the
SOA included false positives, false negatives, and frequent overrides of the assessed treatment level
(more than 60% of the time). There were at least 18 clinical reasons for overrides, ranging from acute
intoxication, significant denial, and tolerance to lack of a substance-free social network, long-term
abstinence, and successful treatment completion. Overrides were the rule rather than the exception.
In addition, the former Alcohol and Drug Abuse Division (ADAD; now part of the Division of
Behavioral Health, Colorado Department of Human Services) required treatment providers to use the
ASAM PPC (modified for offenders) to admit clients into treatment. Of these criteria—biomedical
condition, emotional/behavioral or cognitive condition, relapse/recidivism risk, readiness to change,
and recovery environment—only one (relapse/recidivism risk) was congruent with the SOA (Mee-
Lee, 2005; Tapia, 2010). To address these issues, changes were made to the SOA. The goals of the
SOA-Revised (SOA-R), introduced in 2006, were to incorporate other ASUS scales and offender
information into the treatment referral decision, link to the new ADAD treatment level (enhanced
outpatient), achieve congruence with ASAM domains, address false positives and negatives, and
mitigate overrides of the assessed treatment level. The SOA-R kept the LSI-R and a revised ASUS,
modified and incorporated the ASAM criteria, and replaced the SUHM with the Treatment
Recommendation Worksheet (TXRW; Tapia, 2010).

The current SOA-R consists of four instruments: the LSI-R as a recidivism risk measure, the SSI-R
as a substance abuse screening measure, the ASUS-R as an addiction severity measure, and the
TXRW to derive a treatment level. The TXRW combines the LSI-R total score, ASUS-R involvement
and disruption scores, substance use patterns, previous treatment and supervision performance, and
the modified ASAM dimensions (mentioned above). The TxRW requires the use of structured
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clinical judgment, by gathering information from the actuarial assessments to reach a treatment
decision, and asks assessors to document reasons why a treatment referral might differ from the
actual treatment recommendation.

In conjunction with the SOA-R, an eight-level treatment system was formulated and tied to the
assessment battery. Scores on the standardized assessment drive placement into one of the treatment
levels, all of which provide education and therapy of varying intensity and duration. (See the
Appendix for a complete description.)

SOA-R Evaluation

The IACAJCT requested an evaluation of the SOA-R in 2006, specifically targeting the treatment
recommendation produced by the TXRW. The year-long study examined the interrater reliability of
the SOA-R, or how often different assessors recommended similar treatment for the same offenders
(Colorado Department of Human Services, 2007). The evaluation focused on eight fictitious offender
profiles (three of which included videotaped interviews) rated by 173 assessors from three agencies
(DOC, the Division of Criminal Justice, and the Department of Probation). All assessors completed
SOA-R training but did not represent a random sample. The study’s author justified the use of a large
number of raters as providing greater ecological (real-world) validity, while noting that the limited
number of cases was a limitation (Colorado Department of Human Services, 2007).

The resulting report concluded that the SOA-R had unacceptable interrater reliability, included too
many factorial combinations for assessors to consider (900 trillion), failed to meet accepted criteria
for standardization, and used clinical judgment rather than an algorithm to reach a treatment decision
(Colorado Department of Human Services, 2007; Tapia, 2010). The evaluation recommended that
the SOA-R be replaced by an evidence-based, standardized, treatment-matching measure. In
response, the Offender Treatment Matching Algorithm (OTMA) was developed in 2009 as a possible
replacement (Melnick, Schoeneberger, & Sacks, 2009).

A modified version of the CMP (De Leon et al., 2008), the OTMA utilizes a decision tree with five
assessment points based on the severity of current substance abuse, determined from the degree of
alcohol and/or substance abuse during the previous 6 months, as well as the consequences; social
factors related to relapse and recidivism risk; and habilitation (the ability to earn a living; Melnick et
al., 2009). A previous study showed that clients matched to long-term residential treatment with the
CMP algorithm had successful 1-year outcomes, based on reduced recidivism and substance abuse,
compared to undertreated clients in outpatient treatment (De Leon et al., 2008).

The OTMA is structured so that clients with low alcohol/drug use frequency and consequences
scores are matched to no treatment, alcohol/drug education, or weekly outpatient treatment. Clients
with higher scores in those areas move on to the next level of assessment, which includes social
factors, habilitation, and an LSI-R score; they are matched to enhanced outpatient therapy (EOP) or
intensive outpatient therapy (IOP), intensive residential treatment (IRT), or a therapeutic community
(TC). The OTMA also includes mitigating circumstances, such as previous treatment, responsibilities
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to dependents, and criminal history limitations, which may factor into a treatment referral. The
OTMA takes about 15 minutes to administer, compared to about 90 minutes for the entire SOA-R.
(Note that if the OTMA were to replace the ASUS-R and the TxRW, the LSI-R would still be
administered, adding another 45 to 60 minutes.)

A pilot study was conducted as a preliminary test of the OTMA’s validity (Melnick et al., 2009).
Forty-four staff members from four treatment agencies administered the OTMA and the SOA-R to
185 new admissions. Findings showed that the OTMA was more consistent with the results of the
SSI-R than the SOA-R: The OTMA identified 21.3% of offenders as having a substance use
problem, compared to 27% by the SSI-R and 1.1% by the SOA-R. The OTMA also was compared to
actual 2007 Colorado treatment referrals as well as treatment levels assessed by the SOA-R. A
simplified matching schema condensed to only four treatment levels (drug education, outpatient,
intensive outpatient, and residential treatment) was used for the comparison. Data revealed that the
OTMA'’s treatment referrals more closely matched actual DOC referrals rather than the SOA-R
assessments: The average OTMA deviation was 6.8% versus 24.9% for the SOA-R. Although both
the OTMA and the SOA-R underreferred offenders to higher treatment levels, the OTMA was
considered more accurate--more likely to make referrals to adjacent treatment levels (enhanced or
intensive outpatient) while the SOA-R’s deviation involved two different levels (weekly and
intensive outpatient; Melnick et al., 2009).

Based on the findings of the pilot study, the OTMA was revised to increase the likelihood of
referring clients to enhanced outpatient treatment, intensive outpatient treatment, or a therapeutic
community, increased the weighting of criminogenic influences in social factors, and added the risk
of HIV and violence to the consequences of substance use. Developers also reduced the complexity
of the mitigating circumstances and removed some items to make the instrument less confusing
(Melnick et al., 2009). A second pilot study using the revised OTMA, which produced 74 ratings,
provided preliminary indications of the tool’s interrater reliability, with an average agreement rate of
80% (Melnick et al., 2009).

Current Study

The current study sought to further test the reliability of the OTMA and the ASUS-R and to assess
the convergent and discriminant validity of both the OTMA and the ASUS-R as part of a second
revision of the SOA-R. The LSI-R was not reevaluated, as its psychometric properties have been
validated elsewhere (Andrews & Bonta, 2003). Other issues considered in selecting an instrument
were administration time, ease of use, cost, training, and staffing. Further validation in future studies
will consider the issue of treatment matching and whether that process is correlated with reductions
in substance abuse and recidivism.
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Method

Participants

Colorado male and female adult inmates, parolees, and probationers assessed for substance abuse
treatment needs were the target population for this study. Offenders were recruited for participation
during the intake process to the CDOC (Denver Reception and Diagnostic Center; DRDC),
probation, community corrections, and parole (Treatment Accountability for Safer Communities;
TASC) in the Denver/Colorado Springs area. Data for some of the assessments were missing for 30
participants, reducing the initial sample of 268 to 238. Of the total participants, 130 were DOC
inmates and parolees, 57 were probationers, and 51 were enrolled in community corrections
programs. There were 181 males and 57 females in the sample. Ages ranged from 19 to 55 years old
(M = 32.8, SD = 9.2); 36% were Caucasian/Hispanic, 47% Caucasian/Non-Hispanic, 12% African
American, and 5% other (e.g., Native American and Asian). Nine participants did not list race. The
average LSI-R total score was 29.4 (SD = 8.3).

Materials

Data were gathered using self-administered and structured interview assessments; a coversheet was
also completed detailing the participant’s demographic, criminal history, and criminal risk
information. The LSI-R and the ASUS-R are included in the SOA-R during the routine intake
process. As part of the research protocol, the OTMA and the Global Appraisal of Individual Needs-
Quick Core (GAIN-Q Core) also were administered. Although most of these instruments have been
described earlier, a brief summary is provided below:

LLSI-R. The LSI-R measures an offender’s level of recidivism risk by assessing both static and
dynamic risk factors during a semistructured interview. The assessment consists of 54 items across
10 subscales (criminal history, education/employment, financial, accommodation, family/marital,
leisure/recreation, companions, alcohol/drug problems, emotional/person, and attitude/orientation),
each of which has items that are scored as a 1 or O to indicate the presence or absence of the risk
factor. With a total score range of 0 to 54, higher scores represent a greater likelihood of recidivating.
The total score is divided into three bands of low-, medium-, and high-risk categories, although with
slightly different score ranges set by different Colorado agencies. Time frames also influence how an
item is scored, and 13 rater boxes allow assessors to provide additional information about the
severity of a risk factor (Weber, DeLaCerda, & O’Keefe, 2010).

ASUS-R. The ASUS-R is a 96-question self-administered measure of addiction severity. It consists
of 15 basic scales and three supplemental scales. Scales measure patterns of substance use, alcohol
and other drug benefits, social and legal nonconformity, mental health concerns, defensiveness,
motivation to change, and perceived strengths. An evaluator summary also compares the assessor’s
perception of drug use (from minimal to high) with that of the offender (ASUS-R, 2009).
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OTMA. The OTMA is an interview-based treatment-matching measure that utilizes a decision tree
with question sequences determined by conditional branching (i.e., the answer to a particular
question determines whether the next question is asked or whether the interviewer skips ahead to
subsequent sections). There are five assessment points and seven scales based on the severity of
current substance abuse, determined from the degree of alcohol and/or substance abuse during the
previous 6 months, as well as the consequences; social factors related to relapse and recidivism risk;
and habilitation (the ability to earn a living; Melnick et al., 2009). Scales A, B, and C sum to produce
an overall alcohol and drug frequency (use) score in scale D; scale E provides a consequences score;
and scales F and G result in social indicators and habilitation scores, respectively. The OTMA is
structured so that clients with low alcohol/drug use frequency and consequences scores are matched
to no treatment, alcohol/drug education, or weekly outpatient treatment. Clients with higher scores in
those areas move on to the next level of assessment, which includes social factors, habilitation, and
an LSI-R score; they are matched to enhanced outpatient therapy (EOP) or intensive outpatient
therapy (IOP), intensive residential treatment (IRT), or a therapeutic community (TC). The OTMA
also includes mitigating circumstances, such as previous treatment, responsibilities to dependents,
and criminal history limitations, which may factor into a treatment referral.

GAIN-Q Core. The GAIN-Q Core is a 45-question biopsychosocial assessment with eight sections
(background, general factors, sources of stress, physical health, emotional health, behavioral health,
substance-related issues, and service utilization; Chestnut Health Systems, 2002). Most questions are
answered with yes/no responses, with the exception of those asking for time frames. Although the
GAIN-Q can be given by an interviewer, it was self-administered for purposes of the current study.

The GAIN-Q was chosen as the comparison measure to test the convergent validity of the OTMA
and ASUS-R. Research has shown good test/retest reliability and diagnostic consistency for the
GAIN-Q among adults and adolescents. In addition to its sound psychometrics, the GAIN-Q was
selected because of its compatibility with the DSM-IV and the ASAM PPC-2R and its widespread
use by more than 700 agencies in the U.S., Canada, Mexico, England, and other countries (Chestnut
Health Systems, 2002).

Procedure

Data were collected from February through the first week in May 2011. The research protocol was
approved by the institutional review board at Ethical and Independent Review Services, Corte
Madera, California.

At the start of the intake process at each location, a case manager, assessor, or research staff member
gave the offender a copy of the informed consent document to read and verbally provided an
explanation of the study as well. If there was any concern regarding the offender’s literacy skills, the
consent form was read aloud. Staff also discussed mandatory reporting requirements (intent to harm
self or others, child/elder abuse, or other undisclosed criminal activity), the voluntary nature of
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participation, and options for withdrawal. All assessments were coded with a participant
identification number to ensure confidentiality.

The data collection procedure was similar for each agency. Upon arrival at DRDC, a community
corrections center, probation office, or parole agency (TASC), offenders completed routine intake
paperwork. During this initial intake meeting, the offender was provided with a description of the
research study and given an opportunity to participate. If the offender declined to participate, he/she
continued with the intake process and was not given any of the additional study assessments.

If the offender was willing to participate, he/she was asked to sign the informed consent document.
Participants were advised that each of the research instruments would require 15 to 20 minutes to
complete, adding another 30 to 40 minutes to the standard intake process. Then the study
assessments (OTMA and GAIN-Q together) were administered either before or after the standard
intake process was complete, in alternating order. The order of the OTMA and GAIN-Q also was
rotated to ensure that some participants completed the GAIN-Q first and others the OTMA first.
Assessors informed participants when the research assessments were beginning and ending to avoid
confusion with the standard intake process. When the OTMA was administered to offenders, a
second independent rater joined the primary rater at each agency to record offenders’ responses to
determine the interrater reliability of the OTMA. Also, for data analysis purposes, rather than
following the conditional branching in the measure, the primary assessor asked all questions and
both assessors recorded all answers on the OTMA. For example, under typical circumstances, if an
offender answered that he/she never drank beer and/or wine during the previous 6 months (question
5), the assessor would skip to question 9 related to hard liquor. In the current study, the assessor
asked questions 6, 7, and 8 concerning frequency of beer and/or wine consumption, regardless of the
initial answer. Additionally, assessors did not score the assessment subsections to derive a treatment
recommendation because the issue of treatment matching will be evaluated in a later study. The
scoring for both the OTMA and the GAIN-Q and the derivation of the OTMA treatment
recommendation were completed at the time of analysis.

Following administration of the assessments and the intake process, the assessor completed the data
collection cover sheet, including the participant’s gender, age, age at first arrest, race/ethnicity, LSI-
R subscale and total score, SSI-R total score, and assessment treatment level to ensure a
representative sample. Responses were coded and aggregated to protect the identity of the
participants. A research coordinator at each agency (CDOC/parole, probation, and DCJ-community
corrections) was responsible for collecting the informed consent forms and assessment data
packages. Upon receipt of the data, each research coordinator entered participant names and code
numbers into a master list database, secured on a password-protected computer and accessible only
by project researchers. Data were then forwarded to the data analysis firm.

Data analysis plan. In this study, the interrater item-level reliability of the OTMA, the internal
consistency of the OTMA and the ASUS-R, and the convergent/discriminant validity of the OTMA
and the ASUS-R were examined. The responses for the OTMA were concurrently collected by two
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interviewers. The responses for the ASUS-R were provided directly by participants on a paper-and-
pencil form. Hence, interrater reliability was examined only for the OTMA but internal consistency
was examined for all scales on the OTMA and the ASUS-R.
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OTMA interrater reliability. An item-level interrater reliability analysis of the OTMA was
conducted using the intraclass correlation coefficient (ICC) from the one-way ANOVA
model (Shrout & Fleiss, 1979). The ICC is a measure of agreement between different raters
and can be used to estimate reliability on item-level data (Dunn, 2004; Fleiss, 1975).
Intraclass correlations were computed for all the scale items in the OTMA. Missing data
were omitted using a listwise deletion strategy (i.e., only cases with complete data were
analyzed). The criterion for good item-level reliability between raters was set at .80 (Anastasi
& Urbina, 1998).

Power and sample size calculations were conducted to examine the precision of the ICC
estimates in the study, given the current design. Although the sample was smaller than
anticipated, it was large enough to obtain ICC estimates with good precision. For example,
for an ICC value of .70, the 95% confidence interval would have a precision within 10% (.63,
7).

Internal consistency of the OTMA and ASUS-R scales. The internal consistency measure
of reliability refers to the degree to which items within each scale correlate with one another.
High internal consistency indicates that the scale is reliable. Cronbach's alpha was calculated
for each scale, using an alpha of .70 or greater (on a scale of 0 to 1) to indicate a high level of
internal consistency. An alpha above .95 suggests colinearity or a high degree of redundancy
in the items. Low alphas indicate the scale has too few items or the items do not have much
in common (Nunnally & Bernstein, 1994). Generally, if the items on a scale are highly
correlated (internally consistent), then the summated scale will be reliable.

Scale validity. To assess validity, the multitrait-multimethod matrix (Campbell & Fiske,
1959) was used to examine the pattern of correlations between the ASUS-R involvement and
disruption scales and the OTMA use and consequences scales. Those scales were chosen
because of their correspondence to the DSM-IV-specified substance use/abuse and substance
dependence criteria, which provided the theoretical foundation for the validity aspect of the
study. ASUS-R involvement and OTMA use were equated with substance use/abuse and
ASUS-R disruption and OTMA consequences reflected substance dependence. The use and
dependence scales from the GAIN-Q were used for comparison to assess convergent validity.
The attitude and accommodation scales from the LSI-R were included to assess discriminant
validity, as they were assumed to be unrelated to substance use/abuse and dependence. When
computing correlations between ordinal and other scales, the appropriate correlation
coefficients (polyserial, polychoric, etc.) were used to approximate the Pearson correlations
that would be obtained if the data were continuous.



Convergent validity. The convergent validity of the ASUS-R and OTMA scales were
assessed by examining the degree to which each scale correlated with the corresponding
GAIN-Q scales. These correlations are referred to as convergent validity coefficients.
Following recommendations of Hemphill (2003), correlations less than .20 were
considered low, correlations between .20 and .30 were considered medium, and
correlations above .30 were considered high. Large convergent validity coefficients
indicate convergence onto the same traits measured by the GAIN-Q scales.

Discriminant validity. The discriminant validity of the ASUS-R and OTMA scales was
assessed by examining their correlations with the LSI-R scales. Large correlations
indicate that the scales are unable to discriminate unrelated traits, hence, values less than
.20 were considered to be ideal (Hemphill, 2003). Other patterns in the correlation matrix
also provide evidence of discriminant validity. These patterns are described in the Results
section and involved testing whether there was a significant difference between specific
pairs of correlations in the matrix. These tests of differences between correlation
coefficients were based on an approach developed by Steiger (1980) for comparing two
dependent correlations. Two correlations being tested are considered “dependent” when
both are based on scores from individuals in the same sample.
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Results

The main goal of the project was to evaluate the reliability and validity of the scales from two
instruments (ASUS-R and OTMA) that assess two traits: substance use/abuse and substance
dependence. Reliability is a reflection of consistency across responses on items or by raters. Validity
IS whether a scale measures what it is intended to measure. One should note that the degree of
reliability determines the potential for validity. Another goal of the project was to examine all the
patterns of relationships across all scales to determine whether these patterns were as one would
expect. The following provides a summary of the technical results section that may be found in
Appendix B.

Reliability

Reliability is an essential element of measurement. If a scale is unreliable, the scale scores are prone
to error, such that an individual’s score may not accurately reflect his or her true level of a given
trait, preventing comparisons with individuals who score high versus low on the trait. Scale
reliability (internal consistency) is commonly assessed with a statistic called Cronbach’s alpha. The
Cronbach’s alphas for the ASUS-R scales that measured the traits use/abuse and dependence were
.84 and .94, respectively. The corresponding Cronbach’s alphas for the OTMA scales were .75 and
.85. Hence, the reliabilities were very good.

Interrater reliability, or the degree to which responses on an instrument are consistent between two
assessors, also was tested for the OTMA using intraclass correlation coefficients (ICCs). (The
ASUS-R was not tested for interrater reliability because it is a self-administered assessment.)
Overall, OTMA items demonstrated excellent interrater reliability, with ICCs ranging from .82 to
1.00, a result that was expected given the instrument’s highly structured design. In addition,
computer-calculated OTMA treatment level assignments indicated good agreement between the
raters, with only 10% discordance.

Validity

Having established that the scales were reliable, analyses were conducted to determine whether the
instruments measured the intended traits. One aspect of validity focuses on the accuracy in the
measurement of the theoretical concepts of interest (substance use/abuse and dependence). This is
described as the construct validity of the scale. This analysis attempted to assess two aspects of
construct validity: convergent and discriminant validity.

Convergent validity. If a scale correlates highly with other scales that are believed to measure the
same trait, then it converges, or has high convergent validity. Data were collected on two subscales
from the GAIN-Q instruments that were believed to be good measures of the substance use/abuse
and dependence traits. For example, a person who reported drinking a great deal each day would
have a high score on the GAIN-Q use scale. If that person reported that his daily life was greatly
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disrupted as a consequence of his drinking, he would have a high score on the GAIN-Q dependence
scale. Convergent validity of the ASUS-R and OTMA scales was assessed by determining if the
subscales on these measures correlated with the corresponding GAIN-Q subscales.

The correlations of the two ASUS-R subscales (involvement and disruption) with the two GAIN-Q
subscales were .39 and .48 for the use/abuse and dependence traits, respectively. Likewise, the
corresponding correlations for the two OTMA scales (use and consequences) with the GAIN-Q
scales were .44 and .57. These correlations reflect high convergent validity.

Discriminant validity. A valid scale should not correlate with traits that are unrelated to the trait
being measured. When a scale correlates with unrelated traits, it fails to discriminate, and the
resulting measurements cannot be unambiguously associated with the trait that one is trying to
measure. To assess discriminant validity, one looks at the correlation between one scale and other
scales that are believed to measure unrelated traits.

Two scales from the LSI-R—attitude and accommodation—were collected to assess the discriminant
validity of the ASUS-R and OTMA scales. The LSI-R scales were presumed to measure traits
unrelated to the use/abuse and dependence traits.

The correlations between the two ASUS-R subscales and the two LSI-R subscales ranged in value
from .08 to .20. The correlations between the OTMA subscales and the same LSI-R subscales
ranged from .14 to .29. Several values in these sets of correlations were undesirably large, especially
for the OTMA scale. Other patterns in the correlations between the scales are also of interest when
assessing discriminant validity. However, these were more difficult to interpret, as high correlations
between the substance use and dependence scales suggested those traits may not be distinct. (See
Appendix B for a more complete discussion.)

Conclusion

Results for the ASUS-R and the OTMA were similar, with the ASUS-R performing slightly better
than the OTMA. Regarding relative performance on the characteristic of scale reliability, the ASUS-
R slightly exceeded the OTMA. The answers to items for the OTMA scale were collected by
interviewers, whereas the items for the ASUS-R were directly answered by offenders on a paper
form. The use of interviewers theoretically could have reduced the reliability of the OTMA scales
due to data recording errors or differences in the interpretation of the offenders’ answers. However,
item-level data were consistent across the offender interviews by the two different raters in the
different agency settings. This result indicated that errors made by the interviewers did not
contribute to inconsistencies in the measures.

On convergent validity, the OTMA’s correlations were better, but not significantly so. Comparisons
with two LSI-R subscales provided evidence of discriminant validity for both measures, although the
ASUS-R was slightly better.
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Discussion

As measures of substance abuse severity, both the ASUS-R and the OTMA were found to have
favorable psychometric properties in the evaluated areas, the ASUS-R having only a slightly better
performance overall. The internal consistency among items was very good for both assessments.
Interrater reliability of the OTMA was good, as expected, due to the highly structured nature of the
questions. The ASUS-R was not tested for interrater reliability because it is a self-administered
assessment. Validity tests also revealed high convergent validity, indicating the OTMA and the
ASUS-R were measuring the same concepts as the GAIN-Q (i.e., substance abuse and dependence).
Equally important, tests of discriminant validity demonstrated low correlations, confirming the
assessments were not measuring concepts related to specific (non-substance abuse-related) LSI-R
subscales. It should be noted, however, that the OTMA had higher correlations in this area compared
to the ASUS-R, indicating discriminant validity was an area of weakness. Analyses of other
discriminant validity comparisons were difficult to interpret, as the substance use and dependence
traits on all measures were highly correlated.

Limitations

While the results are informative, the study’s limitations suggest cautious interpretation of the data.
One challenge of the study was the recruitment of participants. The low participation numbers may
have been partly due to the lack of incentives for offenders’ participation. It was reported in the field
that the additional time required to complete the research assessments was often a deterrent,
particularly for those offenders in the community who did not want or have the ability to spend an
additional 40 minutes at the agency. Offering compensation might have encouraged certain
offenders to participate, boosting the recruitment levels at all sites.

To test interrater reliability, data collection procedures required the assessor to ask all the questions
on the OTMA, regardless of the offender’s response, thus ignoring the branching nature of the
measure. This was done to give both raters an equal and independent opportunity to score each item.
However, the instrument is designed to allow the assessor to skip questions based on the offender’s
answer (e.g., if the offender reports he does not drink beer or wine, skip the follow-up question
asking how often he drinks beer or wine). Therefore, under the study design, the assessment process
was somewhat artificial. For this reason, the assessors were instructed not to score the contingency
tables (informing them to stop or move on to the next section) or to score the final table indicating a
recommended treatment level. Because neither of these sections of the OTMA was completed,
interrater reliability was determined at the item level.

Finally, results indicated that scores on both the use and dependence subscales of the GAIN-Q
displayed a floor effect; that is, respondent scores on these subscales clustered near the bottom of the
potential range of scores. This is problematic because these two GAIN-Q measures served as the
basis for the convergent validity analysis and to establish the other interconnected patterns of
relationships interpreted from the multitrait-multimethod matrix. It is likely that any correlation with
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either of these GAIN-Q measures limited the potential size of the correlation coefficients and,
therefore, may underestimate the convergent validity and other expected interrelationships of the
scales on the ASUS-R and the OTMA.

User Feedback

One of the primary goals of the current evaluation was to gather information about the OTMA and
the ASUS-R assessments to determine which instrument would be the best addiction severity
measure for use in the SOA-R process. In making this decision, other factors were considered in
addition to the psychometric qualities of the tools, including ease of administration (for offender and
staff), time to complete, level and utility of information provided, and time and resources required
for training.

These factors were explored with the staff members who administered the assessments during data
collection. User feedback was collected through focus group and survey methods from the two
research probation staff, eight community corrections staff, and nine CDOC staff. All methods of
gathering user feedback explored the staff’s experience with the ASUS-R and OTMA, perceived
strengths and weaknesses, and preferences. This feedback was then organized and reviewed, and
common themes and categories were identified. Although somewhat cursory, this information
provided useful insight about the field staff’s perspectives on what the instruments had to offer.

Comments on the ASUS-R generally were favorable. Staff found it easy to administer, largely
because it is self-report. This seemed to be an especially important aspect for staff with large
caseloads. In addition, offenders benefitted from having the privacy and time to answer the questions
at their own pace. It was acknowledged, however, that administering the ASUS-R required more
time up front to explain the instructions, as well as to clarify the questions or read them aloud,
depending on the offender’s literacy level.

The ASUS-R was praised for having a visual component (a bar graph) that allowed staff to see the
client’s growth and progress. Staff reported the level of detail available offered a wide spectrum of
information for case planning, beyond what was necessary for a treatment recommendation. A key
part of this was the offender’s substance abuse history, providing greater overall understanding of
the offender’s addiction severity. A few staff voiced a concern, however, that the accuracy of this
information may be questionable because offenders have been overly exposed to the assessment.

User feedback on the OTMA was mixed among the agencies. Community corrections and probation
staff overwhelmingly endorsed the ASUS-R compared to the OTMA. However, feedback from
CDOC staff varied. An identified benefit of the OTMA was the minimal skill and training required
to administer the assessment, rendering it accessible to a wider range of staff. Users also reported
they felt the OTMA was easier for the offender, as there is no reading required and the limited
number of questions decreased the time to complete. The OTMA’s interview format also allowed the
opportunity to open a dialogue with the offender. Unfortunately, staff also felt the OTMA’s
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questions alone did not elicit the necessary depth of information. Rather, in order to understand the
offender’s past and current substance use, the assessor would need to ask further follow-up questions
not included on the instrument.

The layout and organization of the OTMA was another reported concern. Several users felt it was
poorly constructed, jumping from benign to very intrusive and sensitive final questions, thought to
be a poor way to conclude an assessment. The scoring of certain items was deemed difficult,
confusing, and inaccurate. This feedback was captured at the time of data collection and also during
the follow-up with the staff. For example, for the question that asked how many times in the past 6
months the offender drank beer or wine, the only available answers were a) never, b) 1-2 times a
day, or c) 3 times a day. Yet in several cases the offender reported drinking only a few times a month
or a few times over the past 6 months. In these cases, the scoring instructions required the assessor to
score the item as ““1-2 times a day,” even though this was substantially more than the offender
reported and likely painted an inaccurate picture of an individual’s alcohol use.

Recommendations

The goal of the SOA-R process is to identify the appropriate level of treatment for an offender that
will result in a successful outcome without exceeding the level of care necessary to achieve that
outcome. Although the OTMA provides a mechanism for treatment matching and the ASUS-R does
not, the depth of the ASUS-R and its sound psychometric properties, particularly in regard to
validity, support its continued use in the SOA-R process, compared to the OTMA. That
recommendation is strengthened by feedback from staff in the field, where the majority felt the
ASUS-R was superior, and the fact that the ASUS-R is an existing measure requiring no additional
training. Thus, the equivocal findings offer weak justification for ousting the ASUS-R and replacing
it with the OTMA. Moreover, the OTMA requires modifications to improve the layout, flow, and
scoring issues, all of which would necessitate further reliability and validity testing. Additionally, in
its current form, the OTMA'’s treatment matching scheme does not incorporate criminal risk—
considered a critical component—in the treatment decision.

Notwithstanding the ASUS-R’s strengths as a substance abuse severity measure, the original
challenge remains: how best to make an informed treatment decision. A pivotal question is how risk
factors into the equation; i.e., is criminal risk important because of its role in allocating funds and
services (in the name of public safety) or is risk an element in the treatment of a substance-addicted
offender? Recall that a criticism of the treatment recommendation algorithm in the original SOA was
that it had a high rate of false positives into higher treatment levels. Specifically, it was common for
high-risk offenders with low addiction severity indications to be assessed into intensive outpatient
and inpatient programs, simply due to their risk of recidivism. This resulted in a very high rate
(nearly 67% in some agencies) of judgmental overrides of the assessed treatment level without any
structured clinical rationale. Thus, the SOA process overemphasized criminal risk in the treatment-
matching decision. This committee wishes to avoid retreading old paths. At the same time, the
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complexity of treatment matching and the difficulty of isolating variables that contribute to
successful outcomes are daunting goals still to be addressed.
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Appendix A: Colorado’s Standardized Treatment System

Level 1: No Treatment. Offenders assigned to the first level include those who require no
substance abuse treatment. Level 1 individuals have no current clinical diagnosis of substance abuse
or dependence.

Level 2: Drug and Alcohol Education and Increased Urinalyses. The second
treatment level is prescribed for individuals with no clinical diagnosis of substance abuse or
dependence and no withdrawal symptoms. Participants must be mentally, physically, and cognitively
capable of participation. Level 2 education should be structured and curriculum-based; however,
content may vary. These programs must incorporate urinalyses and substance abuse education that
strives to increase awareness of the effects of drug and alcohol usage. The hours for this level are
generally open to the facilities” own guidelines.

Level 3: Weekly Outpatient Treatment (WOP). WOP is structured for individuals who
may have a clinical diagnosis of substance abuse or dependence. Level 3 programs are designed for
individuals who experience up to two of the following consequences of substance abuse:
employment difficulties, legal difficulties, or damaged personal relationships. Individuals may be
appropriate for weekly outpatient treatment if they completed a more intensive program and need
continuing support. It is recommended that participants at this level are voluntary, motivated, and
have positive support systems outside of treatment. The general parameters of weekly outpatient
treatment are 1 to 3 hours per week within a 3- to 12-month duration.

Level 4a: Enhanced Outpatient Treatment (EOP). EOP is also structured for
individuals who may have a clinical diagnosis of substance abuse or dependence. Individuals may
have an emotional, behavioral, or cognitive disorder requiring intensive monitoring to minimize
distractions from treatment. Individuals also may have performed poorly in weekly outpatient
therapy while under supervision and may have a poor support system, which necessitates more
intensive treatment services. Individuals may be appropriate for enhanced outpatient treatment if
they completed a more intensive program and need continuing support. It is recommended, although
not required, that participants at this level are voluntary and motivated. Level 4a programs typically
involve 3 to 8 hours of treatment services each week for a period of 4 to 12 weeks. Level 4a
treatment should be followed by level 3 treatment.

Level 4b: Intensive Outpatient Treatment (IOP). IOP is designed for individuals who
require more structured therapy than is provided through weekly or enhanced outpatient treatment.
Individuals may be assigned to level 4b treatment if their histories indicate unsuccessful treatment
attempts, prolonged intoxication or lengthy withdrawal, and serious behavioral changes (e.g., legal
or family problems) due to substance abuse. Intensive outpatient programs are best suited to
individuals who realize the seriousness of their substance abuse problems, but have negative or
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nonexistent support systems and are a high risk for continued drug use. This level may be
appropriate for individuals who have a dual diagnosis, present a risk to self or others, or have
successfully completed an intensive residential program. Level 4b differs from levels 3 and 4a
primarily in intensity; level 4b programs are typically 9 to 19 treatment hours per week for 4 to 6
weeks with continuing care and should be followed by level 4a or level 3 treatment.

Level 4c: Intensive Residential Treatment (IRT). IRT is designed for individuals
presenting with serious substance abuse problems. Intensive residential programs typically last 30
days; however, some programs may be as short as 14 days or as long as 120 days. The purpose of
level 4c treatment is to provide a brief, intense treatment intervention. The programs are structured
to accommodate persons requiring medical attention, particularly for disorders related to prolonged
substance abuse. Individuals who are diagnosed with a chronic psychiatric disorder or present a
danger to self or others are appropriate for placement in a level 4c program. Additionally, level 4c
programs treat individuals who lack a positive support system, experience substantial denial, or
exhibit inability to sustain independent functioning outside of a controlled environment. Level 4c
treatment should be followed by a progressive continuum of level 4b, 4a, and 3 treatments.

Level 4d: Therapeutic Community (TC). TCs are similar to level 4c in that they are
residential in nature, but 4d programs have greater lengths of stay and are more structured than the
lower levels. Typically, TCs have a 6- to 12-month length of stay. TCs are designed for individuals
with extensive criminal histories, antisocial behavior, limited social support, and multiple
unsuccessful treatment attempts. Level 4d programs use confrontation techniques and place high
levels of responsibility on the individual participants for their treatment.

Level 5: Medical/Mental Health Referral. The final level of treatment is geared toward
individuals with the most serious cognitive, emotional, and/or behavioral problems. Typically,
individuals have a psychiatric disorder or a severe medical issue that warrants a suspension of
substance abuse treatment until the issue can be addressed. Due to the extreme severity of their
psychological or physical problems, individuals in this category may be considered inappropriate for
treatment and should be referred for a medical and/or mental health evaluation by a licensed
professional.

Sanctions. Another mandate under C.R.S. 16-11.5 is a system of punitive sanctions for continued
substance use. The system of sanctions is related to the SOA-R and takes the following factors into
consideration: (a) level of criminal risk, (b) severity of substance abuse, (c) compliance in
supervision, and (d) treatment participation and compliance. Recognizing that each agency must
develop its own policies and procedures to respond to offender substance use, specific sanctions
(e.g., SOA-R reassessment, increased supervision, loss of privileges) are suggested depending on the
four factors (Engleman & Weber, 2011).
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Appendix B: Technical Results

Descriptive Statistics

Table 1 displays the means and standard deviations of the study scales for each of the participating
agencies. In all cases, the means for the Department of Corrections (DOC) and community
corrections (CC) agencies were higher than the means for the parole and probation agencies. It is
likely that the variation is partly an artifact of how study participants from each agency were
recruited.

Figure 1 displays a scatterplot matrix for the scales that measure the use/abuse and dependence traits.
Histograms for each scale appear along the diagonal. It is apparent from the histograms that the
distributions of the scales are positively skewed, especially the GAIN-Q scales. These departures
from normality, with most scores falling at the low end of the scale, will tend to attenuate the
bivariate correlations between the scales, thereby reducing the validity coefficients.

To test for differences in study scale scores across the agencies, a one-way analysis of variance was
conducted on each scale. Significant agency differences were found for all scales except the GAIN-
Q use and dependence scales. Post-hoc comparisons using Tukey’s multiple comparison of means
test indicated that the community corrections sample scored higher than the probation sample on the
OTMA consequences and the LSI-R accommodations scales and higher than both the probation and
DOC samples on the OTMA use and LSI-R attitude scales. The DOC sample scored higher than the
probation sample on the OTMA use scale and higher than both the probation and community
corrections samples on the LSI-R attitude scale. The community corrections sample also scored
higher than the parole sample on the OTMA use and consequences scales and the LSI-R
accommodations scale.

In summary, the descriptive statistics and pattern of mean differences between the agencies follow
expected patterns for these kinds of scales. The positively skewed distributions for the scales are in
line with what would be expected for summated scales, but the degree of skew is cause for concern,
especially for the GAIN-Q scales that are reference scales for the assessment of construct validity.
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Table 1. Descriptive Statistics for the Study Scales in the Four Agency Groups

DOC CC PAROLE PROBATION
n=105 n=>51 n=25 n=>57

GAIN-Q Use/Abuse

M 2.74 2.55 1.68 247

SD 2.92 3.15 2.64 3.08
GAIN-Q Dependence

M 1.75 2.18 1.08 1.32

SD 2.31 2.69 1.87 213
ASUS-R Involvement

M 11.62,, 13.84, 7.92, 10.18,,

SD 7.62 8.29 5.63 8.70
ASUS-R Disruption

M 25.75, 27.75, 13.48, 18.00,,

SD 19.04 21.05 14.35 21.52
OTMA USE

M 4.82,p 6.55) 4.164p¢ 2.93,

SD 4.20 4.14 3.87 3.34
OTMA Consequences

M 9.60, 15.98, 7.36, 5.70,

SD 11.84 13.41 11.34 10.12
LSI-R Attitude

M 4.13, 3.25, 2.60p, 2.49,

SD 1.16 1.56 1.38 1.28
LSI-R Accommodation

M 2.18,p¢ 2.57, 1.96, 1.89,

SD .98 1.14 .93 77

Note. Means not sharing a subscript are significantly different from each other (p < .05, two-tailed).
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Figure 1. Scatterplot Matrix for the Study Scales
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Internal Consistency Reliability

OTMA scales. Table 2 reports the alpha coefficients for each OTMA scale. The alpha coefficients
ranged from .63 for Scale C (frequency drugs) to .85 for Scale E (consequences). Only Scale A
(frequency beer/wine), Scale D (substance use), and Scale E (consequences) have alphas equal to or
above .70. The alpha coefficients for the use (D) and consequences (E) scales are the same as those
shown in Table 10’s construct validity correlation matrix.

Table 2. OTMA Internal Consistency Reliability Coefficients

Number of
Scale Alpha N Items
A: frequency beer/wine .70 238 4
B: frequency hard liquor .63 238 4
C: frequency drugs .63 238 4
D: substance use overall 75 238 12
E: consequences .85 238 12
F: social indicators .66 238 5
G: habilitation .63 238 3

Results from an item-level analysis (not shown) indicate that the low alphas on Scales B, C, F, and G
stem primarily from too few items. The correlations of each item with the total scale score were
reasonable in almost all cases. On Scale F (social factors), item 21A (previous arrest for violence)
correlated at only .14 with the total score, indicating that it had little in common with the other items
on the scale. Most of the short scales with weak alpha coefficients could be improved to a level
above .70 by adding 50% more items of similar quality, based on the Spearman-Brown prophecy
formula (Shrout & Fleiss, 1979).

ASUS-R scales. Table 3 reports the alpha coefficients for the ASUS-R scales. The ASUS-R scales
had higher alpha coefficients compared to those obtained for the OTMA scales. The alpha
coefficients for the ASUS-R scales ranged from .79 for social non-conforming to .96 for global
AOD. The ASUS-R disruption and involvement scales demonstrated somewhat better internal
consistency reliability than the OTMA consequences and use scales, respectively, and the difference
between the coefficients was significant. In contrast to the OTMA scales, the ASUS-R scales have
more items per scale. Alpha coefficients above .90 sometimes indicate narrow content sampling
(e.g., items that are the same except for minor changes in wording) or possible problems due to
response set bias. Although our analyses did not directly address these issues, there are certain
features of the ASUS-R that make it vulnerable to response set bias. For example, the disruption
items all have the same number of categories scored in the same direction, and it is possible for
respondents to circle the same answer on all 20 items simultaneously. Note that the number of cases
with complete data on each ASUS-R scale varied. The alpha coefficients for involvement and
disruption are the same as those reported later in Table 10 for the construct validity analysis.
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Table 3. ASUS-R Internal Consistency Reliability Coefficients

Scale Alpha N Items
Involvement .84 225 10
Disruption .94 221 20
AOD 6 Mths .95 194 30
AOD Use Benefits .93 225 10
Social Non-Conforming .79 213 12
Legal Non-Conforming .84 218 13
Legal Non-Conforming 6 Mths .83 195 13
Mood Adjustment .92 217 10
Global AOD .96 202 52
Defensive .85 224 7
Motivation Change .89 218 7
Strengths .86 220 9

Interrater Reliability

Calculated treatment level assignment. Recall that interviewers only recorded answers to the
items on the OTMA but did not complete the treatment assignment tables. The treatment assignment
level was computer-calculated using the answers the interviewers provided. The results for raters A
and B are reported in Tables 4 and Table 5, respectively (n = 238). Table 6 shows the cross-
tabulation of the calculated treatment levels of raters A and B. Approximately 10% (n = 23) of the
calculated treatment assignments were discordant, indicating a high level of agreement. Overall,
approximately 17% of the participants were assigned to No Treatment (Level 1); 16% to Basic
Services (Levels 2-3); and 68% to Enhanced Services (Levels 4a-4d). The calculation did not assign
cases to Level 5 (medical/mental health referral) because that information was not available for the
cases under consideration.
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Table 4. Calculated OTMA Assigned Treatment Levels:

Rater A

Calculated Level Frequency Percent
1: No treatment 41 17.2
2: Education 20 8.4
3:  Weekly outpatient 14 5.9
4a: Enhanced outpatient 34 14.3
4b: Intensive outpatient 51 21.4
4c: Intensive residential 16 6.7
4d: Therapeutic community 62 26.1
Sum 238 100.0

Table 5. Calculated OTMA Assigned Treatment Levels:

Rater B

Calculated Level Frequency Percent
1: No treatment 39 16.4
2: Education 22 9.2
3:  Weekly outpatient 13 55
4a: Enhanced outpatient 34 14.3
4b: Intensive outpatient 55 23.1
4c: Intensive residential 14 59
4d: Therapeutic community 61 25.6
Sum 238 100.0

Table 6. Comparison of the Calculated OTMA Assigned Treatment Levels:
Two Raters

Rater A 1 2 3 4a 4b 4c 4d Sum
1:  No treatment 36 5 0 0 0 0 0 41
2:  Education 2 14 3 1 0 0 0 20
3:  Weekly outpatient 1 2 10 1 0 0 0 14
4a: Enhanced outpatient 0 1 0 32 1 0 0 34
4b:  Intensive outpatient 0 0 0 0 50 0 1 51
4c:  Intensive residential 0 0 0 0 1 14 1 16
4d:  Therapeutic community 0 0 0 0 3 0 59 62
Sum 39 22 13 34 55 14 61 238
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Table 7 reports the percent of participants in the calculated OTMA-assigned treatment levels within
each agency. More DOC participants (13.3%) were assigned to 4c (intensive residential treatment)
compared to those in community corrections (0.0%), parole (0.0%), and probation (3.5%). The
percent assigned to 4d (therapeutic community) was higher for participants in DOC (29.5%) and
community corrections (45.1%) compared to parole (8.0%) and probation (10.5%). The proportion
of participants with a calculated assignment to 4b (intensive outpatient) was very similar across
agencies.

Table 7. Calculated OTMA Assigned Treatment Levels in Agencies

Agency

Tx Level DOC CcC Parole Probation
1:  No treatment 14 (13.3) 3 (5.9 3 (12.0) 21 (36.8)
2:  Education 10 (9.5) 1 (2.0 4 (16.0) 5 (8.8)
3:  Weekly outpatient 7 (6.7) 1 (2.0 2 (8.0) 4 (7.0)
4a: Enhanced outpatient 9 (8.6) 12 (23.5) 7 (28.0) 6 (10.5)
4b: Intensive outpatient 20 (19.0) 11 (21.6) 7 (28.0) 13 (22.8)
4c: Intensive residential 14 (13.3) 0 (0.0 0 (0.0) 2 (3.5)
4d: Therapeutic community 31 (29.5) 23 (45.1) 2 (8.0) 6 (10.5)
Sum 105  (100.0) 51 (100.0) 25 (100.0) 57 (100.0)

Intraclass correlation coefficients. One-way analysis of variance was conducted on each item to
obtain intraclass correlation coefficients (ICC) at the item level (Shrout & Fleiss, 1979). The ICC is
the correlation between interviewer A’s answer on an item with interviewer B’s answer on that item.
Table 8 reports the ICC and 95% confidence interval for each item from the Suitability, Screening,
and Alcohol /Drug Use sections of the OTMA. The ICCs are displayed in Table 9 along with the
95% confidence interval for each item for the Social, Habilitation, and Mitigating Factors sections of
the OTMA. The percent of participants interviewed by interviewer A that endorsed higher than the
lowest response category is also reported in each table as an indication of the most common
respondent characteristics.
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Table 8. ICC Coefficients for OTMA Questions 1-17 (n = 238)

. % (A) Lower Upper

OTMA Question 1, rition Endorsed IcC 95% Cl  95%ClI
Q1 Mental disorder 18.5 .93 91 .95
Q2 Medical condition 3.8 .87 .84 .90
Q3 Contagious disease 55 .96 .95 97
Q5 Alcohol often 475 .82 a7 .86
Q6 More alcohol 10.9 .98 .97 .98
Q7 Try cut back 9.7 .98 97 .98
Q8 Five or more 29.4 .96 .95 .97
Q9 Hard liquor 42.9 .90 .87 .92
Q10 More hard liquor 8.4 1.00

Q11 Try cut back 6.3 97 .96 97
Q12 Five or more 23.1 .99 .99 .99
Q13 Illegal drugs 54.6 1.00

Q14 Frequency drugs 63.4 .98 97 .98
Q15 More drugs 18.9 .99 .98 .99
Q16 Try cut back 10.9 .96 .95 97
Q17A Medical problems 18.9 .99 .98 .99
Q17B Blacking out 14.3 1.00

Q17C Family relations 36.6 .99 .99 .99
Q17D General attitude 34.5 .99 .98 .99
Q17E Concentration 36.6 97 97 .98
Q17F Going to work 23.1 97 .96 .98
Q17G Money 29.4 .99 .99 1.00
Q17H Legal trouble 49.6 97 .96 .98
Q171 Shaking 134 1.00

Q17J Need drugs 28.2 .98 .98 .99
Q17K Risky behavior 17.2 1.00 1.00 1.00
Q17L Fighting 27.3 .96 .95 97

Note: Question 4 was not answered.
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Table 9. ICC Coefficients for OTMA Questions 18-29 (n = 238)

OTMA Question % (A) Lower Upper

Description Endorsed ICC 95% CI 95% CI
Q18 Friends drugs 64.3 97 97 .98
Q19 Friends criminals 31.1 .98 .98 .99
Q20 Live w drunks 31.1 .98 .98 .99
Q21 Live w criminals 19.7 .95 .93 .96
Q21A Previous arrests 34.0 .97 .96 .98
Q22 GED 26.9 .96 .95 97
Q23 Fulltime job 40.3 .94 .92 .95
Q24 Earn a living 20.2 .95 .93 .96
Q25A Court mandated 35.3 .97 .97 .98
Q25B Treatment mandated 21.8 .85 81 .88
Q26A Substance abuse tx 37.0 91 .89 .93
Q26B Treatment outpatient 20.2 .96 .95 .97
Q26C Treatment attendance 28.6 91 .88 .93
Q27A Sole caretaker 21.8 .98 .97 .98
Q27B Caretaking help 24.8 .92 .90 .94
Q28 Arrested sex assault 5.9 .96 .95 .97
Q29 Arrested arson 1.3 1.00

The general consensus in the literature is that an ICC above .80 indicates good reliability (see, for
example, Anastasi & Urbina, 1998). The ICCs in the interrater reliability study ranged from .82 to
1.00. More than 85% of the items had ICCs above .90 and more than 50% of the items had ICCs
above .95. Given the highly structured design of the OTMA, large ICCs were expected. Large ICCs
in the range found for the OTMA have been observed for highly structured instruments such as the
Diagnostic Interview Schedule for Children (Shaffer et al., 1993).

The ICCs for items on the substance use scale (Q5 — Q16) were very similar to the ICCs on the
consequences scale (Q17A — Q17L). For some of the items, the ICCs were equal to 1.00, indicating
that the interviewers were in perfect agreement on these items. The two interviewers were in perfect
agreement on Q10 (more hard liquor); Q13 (illegal drugs); Q17B (blacking out); Q171 (shaking);
and Q29 (arrested arson). These items have in common low (or high) base rate (percent endorsed)
and concrete underlying behaviors.

In summary, the OTMA items demonstrated excellent interrater reliability overall. In addition, the
treatment level assignments calculated from the item answers of the two raters resulted in good
agreement, with an error rate of 10%. This demonstrates that very high agreement at the item level
can translate into slightly lower agreement in calculated treatment assignment.

Construct Validity

To evaluate the convergent and discriminant validity of the OTMA and ASUS-R, the general logic
of the multitrait-multimethod matrix (MTMMM) of Campbell and Fiske (1959) was used. The
present study included four instruments (OTMA, ASUS-R, GAIN-Q, and LSI-R) and attempted to
validate the OTMA and the ASUS-R based on the DSM-IV substance abuse and dependence criteria.
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The method cannot be used exactly as described by Campbell and Fiske (1959) due to the absence of
multiple assessment models that match one-to-one on the traits measured. The MTMMM approach
requires that several traits be measured by each of several methods. One aspect of the current design
that does meet this requirement is that three instruments (GAIN-Q, OTMA, ASUS-R) measure the
same two traits (use and dependence). Thus, this part of the correlation matrix of study measures can
be interpreted closely following Campbell and Fiske’s (1959) approach. However, the design also
includes two traits from the LSI-R (attitude/orientation and accommodation) that do not match up
with the other traits. The part of the matrix involving LSI-R traits will be interpreted separately and
only in terms of discriminant validity. The correlation matrix adapted for the current study is
displayed in Table 10.

Table 10. Correlations of ASUS-R and OTMA Scales with GAIN-Q Scales: Construct Validity

GAIN-Q GAIN-Q ASUS-R ASUS-R OTMA OTMA LSI-R LSI-R

Use  Depend. Invivmnt Disrupt. Use Conseq.  Attitude  Accom.
GAIN-Q Use (.90)
GAIN-Q Depend. .87 (-89)
ASUS-R Invlvmnt -39 42 (.84)
ASUS-R Disrupt. 45 48 77 (.94)
OTMA Use 44 43 .35 31 (.75)
OTMA Conseq. .52 57 A7 .54 .70 (.85)
LSI-R Attitude .09 .09 A1 .08 14 14 (NA)
LSI-R Accom. .20 .22 .20 .10 .29 .23 31 (NA)

Note. With a sample size of 238, correlations greater than .13 are significantly different from zero (p < .05, two-tailed). Shading
indicates heteromethod blocks; the different shades distinguish the different method pairs. Underline indicates monotrait-
heteromethod correlations; italics indicate heterotrait-monomethod correlations; parentheses indicate reliability coefficients.

Prior to conducting the correlation analysis, a low Pearson correlation threshold was defined as r =
.20. For the correlations between a continuous scale (GAIN-Q, ASUS-R, and OTMA scales) and a
categorical scale (LSI-R accommodation or attitude scales), polyserial correlations were computed.
For correlations between two categorical scales (LSI-R accommodation with LSI-R attitude),
polychoric correlations were computed. The polyserial and polychoric coefficients are estimates of
what the Pearson correlation would be if both scales were continuous. The interpretation of the
pattern of correlations in the matrix, according to the five requirements of construct validity posited
by Campbell and Fiske (1959), is as follows:

1. Coefficients in the reliability diagonal should consistently be the highest in the matrix. The
reliability coefficients (internal consistency alpha) are along the main diagonal of the matrix in
parentheses. Note that internal consistency for the LSI-R traits could not be estimated because
the items were not available in the study. The reliability coefficients are primarily the highest
values in the matrix, though one should note that several scales had reliability coefficients that
were only marginally higher than their correlations with other scales. For example, the reliability
coefficient for the GAIN use scale (.90) was only slightly higher than its correlation with the
dependence scale (.87).
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2. Correlations for convergent validity should be significantly different from zero and sufficiently
large. These are correlations of measures of the same trait (monotrait) using different methods
(heteromethod). Referring to Table 10, there are four convergent validity correlations of interest
(underlined): ASUS-R Involvement with GAIN-Q substance use (.39); ASUS-R disruption with
GAIN-Q dependence (.48); OTMA substance use with GAIN-Q substance use (.44); and OTMA
consequences with GAIN-Q dependence (.57). It is evident that the convergent validity
correlations are large (using the threshold of .30), and they are all significantly different from
zero. Thus, the results indicated convergent validity for both the ASUS-R and the OTMA. Note
that the convergent correlations for the OTMA subscales were not significantly larger than their
counterparts for the ASUS-R.

There were also monotrait-heteromethod correlations between the OTMA substance use and the
ASUS-R involvement scales (.35) and between the OTMA consequence and the ASUS-R
disruption scales (.54) (i.e., correlations between the same traits using different methods). These
latter correlations were set aside because they are the scales being tested and compared in the
current study. In other words, the GAIN-Q was treated as the reference for determining the
relative construct validity of the ASUS-R and the OTMA.

3. A validity value for a variable should be higher than the correlations obtained between that
variable and any other variable having neither trait nor method (instrument) in common. To
evaluate this requirement, the validity correlation for a scale (monotrait-heteromethod) is
compared to the correlations of that scale with other scales that measure different traits and use
different methods (heterotrait-heteromethod). The monotrait-heteromethod correlation (validity
coefficient) should be higher than the heterotrait-heteromethod correlations in the same block. In
Table 10, the heteromethod blocks are shaded; different shades distinguish different method
pairs.

The first heteromethod block includes the validity coefficients for the ASUS-R involvement and
disruption scales. To test if the validity coefficients were larger than the other correlation
coefficients in the same block, Steiger’s (1980) approach for testing the difference between two
dependent correlations was used.

The convergent validity correlation for the ASUS-R involvement scale was .39, which was not
significantly different from the heterotrait-heteromethod correlation of .42 between the ASUS-R
involvement scale and GAIN-Q disruption scale (t = -0.79, p = .430), and was not significantly
different from the heterotrait-heteromethod correlation of .45 between the ASUS-R disruption
scale and GAIN-Q use scale (t = -1.77, p = .079). These results indicated a lack of discriminant
validity.

The convergent validity correlation for the ASUS-R disruption scale was .48, and it was, as
expected, significantly higher than the heterotrait-heteromethod correlation of .42 between the
ASUS-R involvement scale and GAIN-Q dependence scale (t = 2.18, p = .03), but not
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significantly higher than the heterotrait-heteromethod correlation of .45 between the ASUS-R
disruption scale and GAIN-Q use scale (t = 1.19, p = .234). These results provided limited
evidence of discriminant validity, a conclusion likely impacted by the significant overlap
between the use and dependence traits on all scales.

The LSI-R attitude/orientation and accommodation scales were used for an ancillary block of
heterotrait-heteromethod measures. From the ASUS-R, there were four discriminant validity
coefficients involving the LSI-R scales: ASUS-R involvement with LSI-R attitude/orientation
(.11); ASUS-R involvement with LSI-R accommodation (.20); ASUS-R disruption with LSI-R
attitude/orientation (.08); and ASUS-R disruption with LSI-R accommodation (.10). Based on
the predefined threshold of .20, it is evident that these coefficients are small. However, formal
tests were conducted to determine whether the differences between these correlations and the
validity correlations were significantly different from zero.

Tests indicated a significant difference between the ASUS-R involvement scale validity
coefficient (.39) and the correlation of .11 between the ASUS-R involvement and LSI-R
attitude/orientation scales (t = 3.53, p = .001). Tests also showed a significant difference between
the ASUS-R involvement scale validity coefficient (.39) and the correlation of .20 between the
ASUS-R involvement and LSI-R accommodation scales (t = 2.59, p =.010).

Tests indicated a significant difference between the ASUS-R disruption scale validity coefficient
(.48) and the correlation of .08 between the ASUS-R involvement and LSI-R attitude/orientation
scales (t = 5.19, p < .001). Also evident was a significant difference between the ASUS-R
disruption scale validity coefficient (.48) and the correlation of .10 between the ASUS-R
disruption and LSI-R accommodation scales (t = 5.26, p < .001). These results suggested that the
ASUS-R scales measure a distinct construct, but there are no monomethod-heterotrait
correlations within the LSI-R block against which the estimates can be evaluated.

The next heteromethod block in the matrix includes the validity coefficients for the OTMA use
and consequence scales. The convergent validity correlation for the OTMA use scale was .44,
but this was not significantly different from the heterotrait-heteromethod correlation of .43
between the OTMA use scale and GAIN-Q dependence scale (t = 0.30, p = .764), and it was
significantly lower (not higher) than the heterotrait-heteromethod correlation of .52 between the
OTMA consequence scale and GAIN-Q use scale (t = -2.76, p = .006). Similar to the results for
the ASUS-R scales, these results indicated a lack of discriminant validity.

The convergent validity correlation for the OTMA consequence scale was .57, and, as expected,
this was significantly higher than the heterotrait-heteromethod correlation of .43 between the
OTMA use scale and GAIN-Q dependence scale (t = 4.99, p < .001), but this was not
significantly higher than the heterotrait-heteromethod correlation of .52 between the OTMA
consequence scale and GAIN-Q use scale (t = 1.74, p = .083). These results provided limited
evidence of discriminant validity.



For the OTMA, there were four discriminant validity coefficients that involved the LSI-R scales:
OTMA use with LSI-R attitude/orientation (.14); OTMA use with LSI-R accommodation (.29);
OTMA consequence with LSI-R attitude/orientation (.14); and OTMA consequence with LSI-R
accommodation (.23). Based on the predefined threshold of .20, only the correlations between
the OTMA scales and the LSI-R attitude/orientation scale qualified as small.

Tests indicated a significant difference between the OTMA use scale validity coefficient (.44)
and the correlation of .14 between the OTMA use and LSI-R attitude/orientation scales (t = 3.74,
p < .001). In addition, there was a significant difference between the OTMA use scale validity
coefficient (.44) and the correlation of .29 between the OTMA use and LSI-R accommodation
scales (t = 2.04, p =.043).

There was a significant difference as well between the OTMA consequence scale validity
coefficient (.57) and the correlation of .141 between the OTMA use and LSI-R
attitude/orientation scales (t = 5.76, p < .001), plus a significant difference between the OTMA
consequence scale validity coefficient (.57) and the correlation of .23 between the OTMA
consequence and LSI-R accommodation scales (t = 4.91, p < .001). These results suggested that
the OTMA scales measure distinct factors, but there are no monomethod-heterotrait correlations
within the LSI-R block to which the estimates can be compared to tease out the methods effect.
Importantly, the correlations between the OTMA consequences scale and the LSI-R scales are
both above the study definition of a small correlation.

4. A variable should correlate higher with an independent effort to measure the same trait than
with measures of a different trait that happen to employ the same method (instrument). To meet
this requirement, the validity coefficient should be higher than the heterotrait-monomethod
coefficient. The heterotrait-monomethod correlations are displayed in italics above in Table 10.
For example, the correlation between ASUS-R disruption and GAIN-Q dependence (monotrait-
heteromethod) should be higher than the correlation between ASUS-R disruption and ASUS-R
involvement (heterotrait-monomethod). Meeting this requirement provides evidence of
discriminant validity. This requirement was not met for any of the study scales. In all cases, the
monotrait-heteromethod correlation was significantly lower than the heterotrait-monomethod
correlation. If the correlation between different traits measured with the same method is higher
than the correlation between the same trait measured with different methods, this indicates a
methods factor. These results also suggested a lack of discriminant validity, although (as
mentioned above), the strong relationship between substance use and dependence tempers that
conclusion. Note that no monotrait-heteromethod correlations were available for the LSI-R
scales in the study.

5. The same pattern of trait interrelationships should be demonstrated in all the heterotrait
correlations (between different instruments) on both mono- and hetero-method combinations.
Although a similar pattern of correlations was observed in the heteromethod blocks, either the
pattern was in the wrong direction (heterotrait-heteromethod correlation > monotrait-
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heteromethod correlation) or the pattern revealed small differences between the heterotrait-
heteromethod and monotrait-heteromethod correlations.

Summary

The internal consistency reliability results for the ASUS-R involvement and disruption scales were
robust and indicated that these traits were more highly correlated with themselves than with other
traits in the matrix. The reliability coefficient for the OTMA use scale was only .75, but the results
overall indicated that both the use and consequence scales were more highly correlated with
themselves than with any other trait in the matrix. The ASUS-R involvement scale demonstrated
somewhat better internal consistency reliability (significantly different from zero) than the OTMA
use scale.

The ASUS-R involvement and disruption scales and the OTMA use and consequences scales
demonstrated good convergent validity. The convergent validity correlations of the OTMA scales
with the GAIN-Q scales (.44 and .57) were somewhat larger than the corresponding correlations
between the ASUS-R and GAIN-Q scales (.39 and .48), but the differences between the respective
convergent validity coefficients were not significantly different from zero. The two instruments
performed equally well on this requirement.

Overall, there was limited evidence of discriminant validity for either the ASUS-R involvement and
disruption scales or the OTMA use and consequences scales. The main evidence of discriminant
validity for the ASUS-R scales was that their respective convergent validity values were
significantly higher than their respective correlations with the LSI-R attitude/orientation and
accommodation scales. The OTMA discriminant validity evidence was similar, except that the
correlations of the OTMA use and consequences scales with the LSI-R accommodations scale were
larger than the predefined threshold of .20.

The comparison of the convergent validity values with correlations in the same heteromethod block
provided modest evidence of discriminant validity for some of the study scales. The convergent
validity of the ASUS-R disruption scale was higher than the heterotrait-heteromethod correlation
between the ASUS-R involvement and GAIN-Q dependence scales. Likewise, the convergent
validity of the OTMA consequences scale was higher than only one of the heterotrait-heteromethod
correlations in its block.

For all the study scales, the heterotrait-monomethod correlations (e.g., ASUS-R involvement with
ASUS-R disruption) were much higher than the convergent validity correlations. These results
suggested strong methods factors for all the scales.

The high correlations between the use and dependence traits on the GAIN-Q, ASUS-R, and OTMA
indicated considerable shared variance among these traits, especially on the GAIN-Q (r = .87),
which was used as the primary reference scale for convergent and discriminant validity comparisons.
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It was difficult to demonstrate that a scale discriminated between use and dependence because these
traits were highly correlated in the study data. In addition, a floor effect was evident for most of the
substance abuse measures. However, neither recalculation of the data after removal of the lowest
scores nor a square root transformation changed the basic pattern of the correlations.

The ASUS-R and GAIN-Q are both self-administered and the OTMA and LSI-R are both interview-
based. The shared methods variance could be higher between the ASUS-R and GAIN-Q, and this
could increase the convergent validity (monotrait-heteromethod) while increasing the heterotrait-
heteromethod correlations. The shared methods variance may be higher between the OTMA and
LSI-R, which could increase the convergent validity (monotrait-heteromethod) and increase the
heterotrait-heteromethod correlations. There also is a possible response set bias specific to the
ASUS and not the GAIN-Q, which could attenuate the convergent validity correlations involving
these two instruments.
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