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Abstract
Background—Poor linkage with substance abuse treatment remains a problem, negating the
benefits that can accrue to both substance abusers and the larger society. Numerous behavioral
interventions have been tested to determine their potential role in improving linkage.

Methods—A randomized clinical trial of 678 substance abusers compared the linkage effect of two
brief interventions with the referral standard of care (SOC) at a centralized intake unit (CIU).
Interventions included five sessions of strengths-based case management (SBCM) or one session of
motivational interviewing (MI). A priori hypotheses predicted that both interventions would be better
than the standard of care in predicting linkage and that SBCM would be more effective than MI. We
analyzed the effect of the two interventions on overall treatment linkage rates and by treatment
modality. Logistic regression analysis examined predictors of treatment linkage for the sample and
each group.

Results—Two hypotheses were confirmed in that SBCM (n = 222) was effective in improving
linkage compared to the SOC (n = 230), 55.0% vs. 38.7% (p < .01). SBCM improved linkage more
than MI (55.0% vs. 44.7%, p < .05). Motivational interviewing (n = 226) was not significantly more
effective in improving linkage than the standard of care (44.7% vs. 38.7%; p > .05). The three trial
groups differed only slightly on the client characteristics that predicted linkage with treatment.

Conclusions—The results of this study confirm a body of literature that supports the effectiveness
of case management in improving linkage with treatment. The role of motivational interviewing in
improving linkage was not supported. Results are discussed in the context of other case management
and motivational interviewing linkage studies.
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1. Introduction
Substantial personal and societal benefits are associated with treatment for substance abusers
(Farabee et al., 1998; Hubbard et al., 2003). The advent of widespread, evidence-based
treatment interventions (e.g., cognitive behavioral treatments), may herald even better
outcomes. No matter what the potential improvement in outcomes, substance abusers cannot
benefit if they do not enter, or link with, treatment in the first place.

Linkage with substance abuse treatment is impeded by numerous influences that serve as
obstacles, or barriers, to obtaining treatment (Cunningham et al., 1993). Andersen's model of
health care utilization suggests three categories of barriers: predisposing characteristics such
as gender and age; situational/illness factors such as motivation and perceived extent of
substance abuse problem; and inhibiting factors such as homelessness and lack of social support
for change (Andersen, 1995). Elements of the health care system pose formidable barriers as
well, including waiting time, availability, affordability and accessibility. These barriers rarely
operate independently; rather, they interact to interfere with linkage (Rapp, et al., 2006; Tsogia
et al., 2001).

1.1. Intervening in Individual and System Barriers
1.1.1. Motivational Interviewing—Motivational Interviewing (MI) is intended to improve
the willingness of substance abusers to consider change through a non-confrontive process that
encourages them to assess the differences between their current and desired life situations
(Miller, 1995). MI has been used to accomplish several treatment goals, including improving
linkage with treatment. These studies have generally yielded poor results, although some
unintended positive outcomes did occur. For example, clients randomly assigned to a single
session of motivational interviewing were not more likely to link with treatment, although
those who did link attended more treatment sessions, had more days of abstinence during
treatment, and had fewer heavy drinking days 12 months after treatment (Connors et al.,
2002). Similarly, dually diagnosed individuals who received MI had greater attendance and
less tardiness once they entered treatment, although initial linkage rates were not different from
a standard of care pre-admission group (Martino et al., 2002). Substance abusers on a waiting
list following assessment at a CIU were no more likely to link with treatment if they had
received a motivational intervention than if they had not (Donovan et al., 2001).

MI implemented outside of a drug treatment facility did improve linkage. Sixty parents at a
child welfare agency who were referred for a substance abuse evaluation were randomly
assigned to either a standard substance abuse evaluation or an evaluation enhanced by
Motivational Interviewing techniques, each delivered in a single session (Carroll et al.,
2001).

1.1.2. Case Management—Case management has become a ubiquitous social service
intervention to assist persons with medical and psychosocial needs identify, access, and utilize
community resources (Ballew & Mink, 1996). The core functions of case management—
assessment, linking, monitoring, and advocacy—remain constant across almost all applications
of case management. At the same time, functions are usually modified to fit specific health
and social service systems (Center for Substance Abuse Treatment, 1998; Rapp, 2006). Case
managers help clients identify personal impediments to linkage such as transportation,
childcare, and lack of social support. Case managers may also advocate with treatment
providers on behalf of clients. Broad system change is not usually the intent of case managers,
although they do attempt to seek system accommodation on behalf of individual clients.

Clinical trials of case management have spanned diverse populations and settings. Positive
linkage effects have been found in trials of injection drug users and methadone maintenance
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programs (Coviello et al., 2006; Zanis et al., 1996), centralized intake units (Scott et al.,
2002), female welfare recipients (Morgenstern, et al., 2006), homeless substance abusers
(Braucht, et al., 1995), dually diagnosed substance abusers (Morse, et al., 2006), and substance
abusers involved in the criminal justice system (Rhodes & Gross, 1997). In a large retrospective
cohort study (N = 7,776) case managed clients were more likely to enter some form of on-
going treatment following detoxification than non-case managed clients (Shwartz et al.,
1997).

The relative impact of case management combined with a fiscal incentive for treatment was
explored elsewhere (Sorensen, et al., 2005). Case management without a voucher for free
treatment improved linkage with a methadone maintenance program from 11% to 46%. When
case management was coupled with vouchers the linkage rate increased to 93%.

Strengths-based case management (SBCM) has been consistent in improving linkage with
treatment in a variety of settings. SBCM is function driven (e.g., monitoring), but is also based
on five underlying principles that include an emphasis on strengths and teaching goal setting
methods (Siegal, et al., 1995; Rapp, 2006). Linkage rates have been increased among a general
population of substance abusers (Vaughan-Sarrazin et al., 2000), opioid dependent drug users
entering agonist treatment programs (Strathdee, et al., 2006), and crack cocaine users aftercare
treatment (Rapp et al., 1998; Siegal et al., 2002).

A recent meta-analysis examined the case management literature relative to substance abusing
populations (Hesse et al., 2007). Studies of case management's role in improving linkage with
treatment showed effect sizes that ranged from .08 to .89, with a mean effect size of .42.

1.1.3. Current study—The current study presents results from a clinical trial that tested the
effectiveness of two brief clinical interventions on improving linkage and engagement with
substance abuse treatment. Following assessment at a centralized intake unit (CIU), substance
abusers were randomly assigned to a single session motivational interviewing (MI), up to five
sessions of strengths-based case management (SBCM), or the referral standard of care (SOC)
at a centralized intake unit. Although previous studies of MI have not demonstrated consistently
positive effects on linkage, we still saw it as an appropriate intervention to examine in the
context of a centralized intake unit. It is possible that substance abusers who have already made
a decision to be assessed, but have not yet actually entered treatment, will be more amenable
to MI's intended effects., Enhancing motivation, rather than developing it where it does not
exist, may be a suitable role for such a brief intervention.

We hypothesized that: (1) substance abusers receiving SBCM would be more likely to link
than the standard of care condition within 90 days following assessment; (2) substance abusers
receiving MI would be more likely to link than the standard of care within the 90 days; and (3)
substance abusers receiving SBCM would be more likely to link than those receiving MI.
Hypotheses #1 and #2 were based on findings that have demonstrated motivational
interviewing and strengths-based case management can be effective in improving linkage with
treatment services (Carroll et al., 2001; Siegal, et al., 2002). The hypothesis that SBCM would
demonstrate a higher linkage rate than MI was based on the broader objectives of SBCM which,
in addition to addressing substance abusers' motivational barriers, also addresses tangible
barriers such as lack of transportation, waiting lists, and need for childcare (Carr, et al., in
press).

This study also considers the effectiveness of the two interventions in improving linkage with
three treatment modalities—drug free outpatient, residential, and outpatient methadone
maintenance. Finally, logistic regression was used to identify the characteristics of participants
who linked with treatment in each study condition. Although we hypothesized that SBCM
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would be more effective overall, it is possible that MI, a shorter and less expensive intervention,
could be just as effective as SBCM for some substance abusers. For example, substance abusers
who have tenuous motivation and access to transportation and child care may not need case
management, but could benefit from one session of MI.

2. Methods
2.1. Participants

Participants in this study were individuals who had undergone an assessment for a substance
abuse problem at the centralized intake unit (CIU) in Montgomery County, OH. Centralized
intake units provide standardized intake assessments for substance abusers, use protocols that
match individuals with a continuum of appropriate treatment, and provide case management
services to assist individuals in linking with services (Stephens, Scott, & Muck, 2003). The
CIU is the required point of entry for persons seeking publicly subsidized substance abuse or
mental health services. Approximately 5,000 substance abuse assessments are conducted at
the CIU each year. CIU assessment therapists conducted a psychosocial and clinical assessment
to determine the nature and extent of clients' substance abuse problems. Clients were then
referred to an appropriate level of care based on American Society of Addiction Medicine
(ASAM) placement criteria (American Society of Addiction Medicine, 2001). The criteria are
nationally recognized guidelines for the placement of patients with alcohol and other drug
problems. They include: early intervention, outpatient, intensive outpatient/partial
hospitalization, residential/inpatient, and medically-managed intensive inpatient treatment.
Situational factors such as treatment availability and client preference are also considered in
treatment recommendations.

During the assessment interview, therapists conducted a pre-screening for the clinical trial and
made referrals to the trial if a client agreed to meet with research staff. Eligibility criteria for
inclusion in the study included: (1) 18 years of age or older; (2) diagnosed as having a substance
abuse and/or dependence disorder using criteria from the Diagnostic and Statistical Manual
(fourth edition) (American Psychiatric Association, 2001); (3) not diagnosed with
schizophrenia or any other psychotic disorder; and (4) referred to a state certified specialty
substance abuse treatment program, either residential, drug-free outpatient, or outpatient
methadone maintenance. Participants were not eligible for the study if they were diagnosed
with only alcohol abuse or alcohol dependence.

During the course of the present study (April 4, 2004 through June 31, 2006), assessment
therapists at the CIU referred a total of 1022 eligible clients to the project. About two-thirds
(66.3%, n = 678) of the individuals referred to the study agreed to participate in the baseline
interview with a project research assistant (see Figure 1).

2.2. Design and procedure
2.2.1. Procedure—After completing the CIU assessment process, eligible clients were
referred to the study and met with a research assistant. Research assistants read a summary of
the project and an informed consent approved by the university's institutional review board.
Clients were also informed that this study involved two additional interviews, at three and six
months, and were asked to provide follow-up locator information. Individuals who wished to
participate in the study then completed a baseline interview lasting approximately 90 minutes.
All questions in the baseline interview were read aloud to the participants and research
assistants were trained to probe for clarity and completeness of responses. Participants received
a $30 stipend for their time spent answering questions at each of the interview points.
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After the baseline interview was completed, participants were randomly assigned to one of the
three intervention groups, based on a list of random numbers created in advance by the project's
research director.

2.2.2. Referral Standard of Care (SOC)—At the completion of their assessment, clients
were informed of the recommendation for treatment level (residential, drug-free outpatient, or
outpatient methadone maintenance) and the specific treatment program to which they were
being referred. Clients were instructed to call the CIU after one week to obtain a specific date
on which they could start treatment. When clients called, a CIU care coordinator provided a
treatment start date to clients, and in some cases contacted treatment programs to resolve any
scheduling difficulties. Care coordinators did not usually make face-to-face contact with the
clients, or address barriers to linkage other than scheduling.

2.2.3. Motivational Interviewing (MI)—The Motivational Interviewing in the present
study was based on previous studies that used MI as an adjunct to treatment rather than a stand
alone treatment intervention such as Motivational Enhancement Therapy (Ball et al., 2007;
Miller & Rollnick, 2002). MI was designed to help participants: (1) clarify their desire and
motivation for treatment; and (2) reinforce behaviors and attitudes that were consistent with
seeking treatment. Following assessment, MI counselors conducted a one hour session,
consistent with the precepts of motivational interviewing. The counselor affirmed
commitments to immediately seek treatment, as well as other positive steps toward that goal
such as being willing to talk about substance use positives and negatives. The MI counselor
used the participant's own reports, thoughts and behaviors concerning drug use and/or treatment
to highlight discrepancies, the differences between a participant's current life and where they
said they wanted to be.

The motivational counselor was trained by a nationally recognized expert in Motivational
Interviewing, and had extensive experience working with clients in crisis. Training was
reinforced throughout the study by masters-level clinical supervisors who had also received
MI training. Fidelity was monitored and maintained through direct observation, review of a
random sample of audiotapes of counselor-participant sessions, and review of case notes.

2.2.4. Strengths-Based Case Management—The brief strengths-based case
management intervention (SBCM) was adapted from a long term intervention developed to
help institutionalized mental health patients return to the community (Rapp & Chamberlain,
1985), and to help substance abusers link with and engage in aftercare services following
residential treatment (Rapp, et al., 1998; Siegal, et al., 1995). The SBCM evaluated in this trial
has been shown to be effective in helping persons recently diagnosed with HIV link with
medical care (Gardner, et al., 2005).

SBCM has two broad components: case management functions and strengths-based principles.
Functions include assessment, planning, linking, monitoring, and advocacy (Ballew & Mink,
1996). Strengths-based principles are: (1) help clients to use their strengths, abilities, and assets
to facilitate linkage with treatment; (2) encourage client decision-making in plans to link with
treatment; (3) promote the client and case manager relationship; (4) encourage client
participation in informal sources of assistance; and (5) make contact with clients in their own
environment (Rapp, 2006). The functions of case management and the principles that guide a
strengths-based approach are operationalized in manuals created for this and previous studies
(Gardner, et al., 2005). Each of the case management sessions are described in detail in the
manual.

Participants in the SBCM condition met with their case managers for up to five sessions. Case
managers helped clients identify personal skills, abilities, and assets through discussions guided
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by the SBCM manual. A detailed case management plan was developed that: (1) identified
barriers to treatment and how to resolve them; and (2) taught participants a goal-setting process
that included identifying personal goals, objectives, and strategies (Rapp, 2006).

The two study case managers were trained by clinical supervisors who emphasized how the
strengths approach could be integrated into usual case management functions. The case
managers also had extensive experience in working with substance abuse populations and in
using community resources to improve clients' quality of life. Two masters-level supervisors
assessed the fidelity with which the case managers delivered SBCM. Fidelity was monitored
and maintained through direct observation of case manager/participant interactions using a
fidelity scale keyed to the manual (Marty et al., 2001). Case managers' discussion of clients
during supervision sessions and case manager case notes were also evaluated on a weekly basis
using the fidelity scale.

2.2.5. Measurement of linkage with treatment—The primary outcome of the clinical
trial was linkage with substance abuse treatment within 90 days of a CIU assessment. Linkage
was defined as meeting with a treatment center counselor in individual, group, or family
counseling. Administrative (pre-linkage) contacts spent in providing admission information
were not counted as clinical contacts. The decision to use a 90-day period for linkage was based
on State of Ohio administrative rules that require that a new assessment be conducted if
treatment entry does not occur within 90 days. The focus of the current paper is linkage to
treatment; results related to treatment engagement will be presented elsewhere.

3. Measures
An extensive baseline questionnaire contained questions regarding participant characteristics
such as gender, race, age, education level, treatment history, and current legal system
involvement. Information about situational and enabling/inhibiting characteristics included:
drug use, housing, employment patterns, HIV risk behaviors, and critical life events. Data were
collected for lifetime, six month, and 30 day periods. The interview included all items from
the Addiction Severity Index (ASI), Version 5 (McLellan, 1992). Composite scores from each
of the seven ASI areas are based on items representing functioning during the 30 days before
the interview.

The baseline interview also included the Pre-treatment Readiness Scale (PRS) (Rapp et al.,
2007) which was developed to determine readiness for treatment in substance abusers assessed
and referred to treatment, but not yet in treatment. This instrument consists of four subscales.
Summary scores for each of the readiness subscales were used in the analysis. These subscales
with the number of items, summary score range, and reliability coefficient include: (a) Problem
Recognition (10 items; 10−50; .90); (b) Desire for Change; (3 items; 3−15; .57); (c) Treatment
Readiness (4 items; 4−20; .82); and (d) Treatment Reluctance (3 items; 3−15; .69).

Also included in the baseline interview was the 59-item Barriers to Treatment Inventory (Rapp
et al., 2006), which was developed specifically for this trial to identify barriers that substance
abusers experienced prior to treatment. Factors (with number of items, summary score range
and reliability) include: (a) Problem Absence (6 items; 6−30;.86); (b) Negative Social Support
(5 items; 5−25;.77); (c) Treatment Fear (4 items; 4−20; .76); (d) Privacy (3 items; 3−15;.80);
(e) Committed Lifestyle (2 items; 2−10; .57); (f) Time Conflict (4 items; 4−20;.80); (g) Poor
Treatment (4 items; 4−20; .66); (h) Admission Difficulty (2 items; 2−10;.65), and (i) Financial
Problems (2 items; 2−10; .82). Participants were asked to indicate on a five-point Likert scale
(1 = disagree strongly; 5 = agree strongly) how much they believed that each barrier would
affect their entry into treatment.
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The Reducing Barriers Project Services Tracking Record (STR) was used to gather data on
treatment linkage, treatment retention (amount, duration, frequency), type of treatment
contacts, medications prescribed, urinalysis results, ancillary services provided by the program,
referrals to other services, and discharge status.

4. Results
The effectiveness of the two interventions was established by using intent-to-treat analyses,
that is, all participants assigned to each group were retained in analyses whether they actually
received the intervention or not. There were no missing data for linkage status.

4.1. Baseline sample
A total of 678 CIU clients consented to participate in the study and completed the baseline
interview. The sample included 429 men (63.3%) and 249 women (36.7%). The sample was
51.0% Caucasian and 48.1% African American. The average age of the clients was 33.40 years
(SD = 10.04, range 18−64). Only 58.0% of the clients were employed in the six months before
coming to the CIU, and 20.2% of the clients were homeless. Half (50.3%) of the respondents
described themselves as currently involved in the criminal justice system. The majority of the
clients (70.1%) had prior treatment experience. Participants identified their most serious
substance problem as: crack or powder cocaine (45.6%), heroin (22.0%), marijuana (14.9%),
alcohol (11.6%), or other drugs (5.9%). The CIU referred approximately half (49.7%) of the
participants to drug free outpatient treatment and another 31.9% were referred to residential
programs. Only 18.4% of participants were referred to an outpatient methadone maintenance
program. Despite random assignment, the intervention conditions did differ on two of the
variables. Participants assigned to the MI condition were lower in psychiatric severity and were
also more likely to say that they did not have a substance abuse problem. There were no other
significant pre-existing differences among the groups. See Table 1 for a complete description
of sample characteristics broken down by intervention condition.

There were no significant differences in the three month follow-up interview rate for the three
study groups: SOC, 85.2%; MI, 83.6%; SBCM, 88.3%. Participants in the SBCM group
attended a mean of 2.3 sessions; linkers attended 2.9 sessions and non-linkers, 1.6 sessions.

4.2. Linkage to treatment by condition
The linkage rate for the total sample was 46.0%. The relationship between intervention
condition (SOC, MI, or SBCM) and linkage was examined using a Chi-Square test of
association. There was a significant relationship between the type of intervention participants
received and whether they linked with treatment, χ2 (2, N = 678) = 12.26, p < .01. To test the
specific a priori hypotheses about differences between the interventions, a series of z-tests of
proportions was conducted. Results revealed that there was no significant difference between
the proportion of participants in the SOC group who linked (38.7%) when compared with
participants in the MI group who linked (44.7%), z = 1.30, p > .05. However, participants in
the SBCM group (55.0%) did link at a significantly higher rate than the SOC group, z = 3.46,
p < .001. There was also a significant difference in linkage rate between the MI group and the
SBCM group, z = 2.17, p < .05. Table 2 contains the linkage rate for each study condition.

4.3. Linkage by treatment modality
After assessment at the CIU, participants received referrals to one of three types of programs:
inpatient residential treatment (n = 216), outpatient drug-free (n = 337), or methadone
maintenance (n = 125). Linkage rates for the three modalities were: inpatient residential
(46.3%), outpatient drug free (41.2%), and methadone maintenance (58.4%). A Chi-Square

Rapp et al. Page 7

Drug Alcohol Depend. Author manuscript; available in PMC 2009 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



test of association showed that there was a relationship between treatment modality and linkage
with treatment, χ2 (2, N = 678) = 10.81, p < .01.

Chi-Square analysis was also used to look at the effect of group assignment (SOC, MI, or
SBCM) on linkage in each of the treatment modalities. For the residential treatment modality
there was no relationship between group assignment and whether participants linked, χ2 (2, N
= 216) = 4.67, p > .05. Nor was there a relationship between assignment and linkage for
participants assigned to methadone maintenance, χ2 (2, N = 125) = 3.35, p > .05. There was,
however, a significant relationship in the outpatient treatment modality, χ2 (2, N = 337) = 13.17,
p < .01. These results were further examined with a series of post hoc z-tests of proportions
with Bonferroni correction for familywise error. There was no significant difference in the
proportion of participants in the SOC group who linked with outpatient treatment (28.7%) and
participants in the MI group who linked (43.4%), z = 2.31, p > .05. Participants in the SBCM
group, however did link at a significantly higher rate (52.3%) than participants in the SOC
group, z = 3.60, p < .01. Finally, there was no significant difference between the MI group and
the SBCM group in linkage to outpatient treatment, z = 1.33, p > .05. See Table 2 for modality
linkage rates.

4.4. Predictors of linkage to treatment
A logistic regression analysis was conducted to identify the predictors of linkage to treatment.
Predictor variables included: gender, race, age, education level, homelessness, involvement in
the criminal justice system, problem severity, and prior treatment experience. Participant
perceptions of barriers to treatment and pre-treatment motivation were also included in the
model. Finally, dummy variables were included to indicate whether or not participants received
case management or motivational interviewing.

The results of the analysis, presented in Table 3, clearly indicated that the set of predictors
successfully distinguished between participants who linked with treatment and those who did
not, χ2 = 85.58, p < .001, Nagelkerke R2 = .16. The model also demonstrated the ability to
correctly predict participants' outcome category (linkage vs. no linkage). Specifically, the
model correctly predicted the outcome category of 73.0% of the participants who did not link
and 59.9% of those who did link. The overall prediction success rate was 67.0%.

Six different variables included in the model were significant predictors of linkage across the
entire sample. The strongest predictor was whether participants were in the SBCM condition
[z = 13.45, p < .001, odds ratio (OR) = 2.13]. Participants in the SBCM condition were 2.13
times more likely to link with treatment than those who were not in the SBCM condition. MI,
however, was not a significant predictor of linkage (z = 1.08, p > .05). Men were less likely to
link (z = 4.04, p < .05, OR = .69). Participants with more years of education were more likely
to link (z = 4.43, p < .05, OR = 1.11). Participants who were homeless were less likely to link
with treatment (z = 3.98, p < .05, OR = .68) while participants who had prior treatment
experience were more likely to link with treatment (z = 8.06, p < .01, OR = 1.75). None of the
scales from the BTI or the PRS were significant predictors in this model; however, the ASI
composite score which measures alcohol use was, (z = 14.77, p < .001, OR = .20).

4.5. Predictors of linkage by type of intervention
To examine whether the pattern of predictors of linkage differed depending on the type of
intervention participants received, three separate logistic regressions were conducted. The
same set of predictors used for the entire sample was also included in logistic regression
analyses for each study condition. Results are presented in Table 3.
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4.5.1. SOC group—For participants who were randomly assigned to receive the standard of
care by the CIU, the logistic regression model indicated that the set of predictors did not
successfully distinguish between those who linked to treatment and those who did not, χ2 =
39.72, p = .05; Nagelkerke R2 = .22. There were only two significant predictors of linkage for
participants in the SOC group. The first of these was gender, z = 4.54, p < .05, OR = .48. Men
were less likely to link with treatment than were women. The second predictor was Problem
Recognition, one of the scales from the PTR, z = 5.61, p < .05, OR = .927. Participants who
showed less problem recognition were more likely to link with treatment.

4.5.2. MI group—There were two significant predictors of linkage for the MI group. First,
participants with higher levels of education were more likely to link with treatment, z = 4.32,
p < .05, OR = 1.23. Second, participants who had higher alcohol use problems, as measured
by the ASI, were less likely to link with treatment, z = 7.28, p < .01, OR = .064.

4.5.3. SBCM group—There was only one significant predictor of linkage to treatment in the
SBCM group. Participants who had more severe alcohol use problems, as measured by the
ASI, were less likely to link with treatment, z = 6.46, p < .05, OR = .16.

5. Discussion
The current study describes the results of a clinical trial of two interventions that were intended
to help substance abusers link with substance abuse treatment. Strengths-based case
management was designed to help substance abusers identify and resolve barriers to treatment
entry; motivational interviewing was designed to develop or build on existing motivation. The
hypotheses that predicted SBCM would be more effective than the SOC and MI groups were
supported; the remaining hypothesis that MI would be more effective than the SOC group in
improving linkage was not supported.

Six of the seven predictors included in the overall model, including case management
assignment, affected the odds of a participant linking with treatment. Having had prior
treatment, being female, not homeless, having more education, and having less alcohol severity
all predicted a better chance of linking with treatment. No client characteristics were consistent
predictors of linkage across the three study groups, although alcohol severity did predict linkage
in the MI and SBCM groups.

5.1. Strengths-Based Case Management
Substance abusers who were assessed at a centralized intake unit and received SBCM linked
with treatment 18% more often than a standard of care group; the odds of linking with treatment
were doubled. These findings are consistent with a sizable body of literature that has found a
positive effect for case management in facilitating linkage with treatment. Our findings also
point to three themes found in other case management studies, including models of case
management, length of case management interventions, and contextual issues surrounding case
management.

5.1.1. Models of case management—Several models of case management are routinely
identified in the case management literature, whether applied to substance abuse or other
problems. This study demonstrated a positive linkage effect from strengths-based case
management. Other models that have been used to facilitate linkage include brokerage, general,
intensive, and assertive (Center for Substance Abuse Treatment, 1998). Case managers help
substance abusers assess their own situation, as well as identify, link, and stay involved in
services. Positive linkage outcomes have been attributed to each of these models. In a recent
metaanalysis, effect sizes were calculated for several of these models, including: assertive
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community treatment, .74; strengths-based, .70; brokerage, .68; and, general, .20 (Hesse, et al.,
2007).

The cross model success of case management suggests that different case management models
may have some mechanism in common that leads to successful linkage. Transportation related
variables including distance to treatment, having access to a car, and having a case manager
to provide transportation to treatment, have been suggested as one mechanism of action
(Strathdee, et al., 2006). Using a manual-based case management intervention also predicted
linkage with treatment (Coviello, et al., 2006; Hesse, et al., 2007; Strathdee, et al., 2006).
Clients of strengths-based case managers identified the focus on strengths and a powerful
working alliance as factors in staying involved with their case managers (Brun & Rapp,
2001; Redko et al., in press).

5.1.2. Case management duration—Historically, case management has been
implemented as a long-term intervention, lasting many months (Rapp, et al., 1998). The long-
term perspective may have originated from two sources. First, substance abusers have generally
been viewed as having a chronic and relapsing condition (McLellan et al., 2000) and as such
are in need of a long-term, supportive intervention. Second, most models of case management,
including strengths-based and assertive community treatment, were derived from case
management used to support persons with chronic mental illness over long periods of time.

More recently, case management has been designed to help with very specific goals such as
linkage. In line with this more limited focus, case management has been shortened to a brief
intervention in some settings. In the current study, substance abusers could receive between
one and five sessions of SBCM over a 60 day period. Elsewhere, case management has
consisted of one session (Braucht et al., 1995, Morgenstern, et al., 2006) or 2 weeks (Zanis, et
al., 1996). While brief interventions cannot hope to address all of the problems of a given client,
they can be valuable in helping clients accomplish specific, critical goals.

Taking a cue from brief case management, it may be useful to re-conceptualize long-term case
management. Rather than a general source of support for indefinite periods, case management
could be implemented in such a way that it helps substance abusers with a series of specific
goals. Examples include: completing the first week (or month) of treatment, getting a job, and
linking with aftercare treatment.

5.1.3. Case management context—Clinical trials of case management have spanned
diverse populations and settings. Positive linkage effects have been found with injection drug
users entering methadone maintenance programs (Coviello, et al., 2006; Zanis, et al., 1996),
centralized intake units (Scott, et al., 2002), female welfare recipients (Morgenstern, et al.,
2006), homeless substance abusers (Braucht, et al., 1995), dually diagnosed substance abusers
(Morse, et al., 2006), and substance abusers involved in the criminal justice system (Rhodes
& Gross, 1997). This once again suggests that the positive effects of case management are
generalizable to a number of settings and populations.

Case management studies that have taken place at methadone treatment programs are most
common. In our study SBCM did not have a positive effect on linkage to methadone
maintenance treatment. This contrasts with consistent findings that show positive, sometimes
striking improvements in linkage. In two instances a generalist model of case management
improved the linkage rate with methadone treatment from 8% to 29% and in another, 11% to
46.7% (Coviello, et al., 2006; Sorensen, et al., 2005).

Much less is known about the relationship between case management and linkage with other
treatment modalities. Only one non-methadone study has reported results by treatment
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modality (Morgenstern, et al., 2006). Women receiving public welfare support who were
referred to inpatient treatment did not benefit from intensive case management (Morgenstern,
et al., 2006). Those who were referred to outpatient treatment did link at a higher rate. Our
results showed the same pattern; SBCM improved linkage with drug free outpatient treatment
while linkage with residential treatment improved, but not to statistical significance.

While there is a large body of literature that addresses influences on linkage, we know little
about the factors that, in combination with case management, predict linkage. In our study only
one client characteristic, alcohol severity, predicted linkage with treatment among case
managed clients. A limited number of other studies have found that transportation and distance
issues affect linkage (Strathdee, et al., 2006), as does drug and alcohol severity, stage of change,
homelessness, and outreach contact (Corsi, et al., 2007).

5.1.4. Future case management research—Case management is an important
component of treatment for many substance abusers (National Institute on Drug Abuse,
1999). As such, repeated positive findings about its role in improving treatment linkage suggest
the need for multi-site implementation trials. These trials will reveal whether community-based
organizations can implement case management as it was intended, and whether these programs
demonstrate the same improvements in linkage that have been found in clinical trials.
Implementation trials can also further our understanding of how community organizations and
local context affect case management.

Many of the remaining questions about the value of strengths-based and other models of case
management can be addressed in multiple settings as well. These questions include: What is
the mechanism of action in various models of case management? What system and individual
characteristics are most amenable to the effects of case management? What interventions can
be paired with case management to reach substance abusers that do not benefit from case
management alone?

5.2. Motivational Interviewing
The motivational interviewing tested in this trial was not effective in improving the linkage
rate of substance abusers referred to treatment, disproving one of the study's hypotheses. These
findings are congruent with a limited literature that has also found that MI does not have an
effect on treatment entry. In the only adequately powered study of an MI intervention, two in-
person sessions and one follow-up telephone call were tested at a centralized intake unit
(Donovan, et al., 2001). MI did not improve treatment entry, treatment completion, or drug
related outcomes. The sole affirmative study of MI and linkage was conducted at a non-
treatment program site with a small sample (Carroll, et al., 2001).

The lack of an MI effect in this study may have been due to relatively high levels of motivation
in participants. This would be consistent with the fact that all participants had already received
an assessment, the first step in entering treatment. Poor linkage may also have been the result
of waiting for treatment an average of 65 days (Carr, et al., in press). Even if MI had an initial
positive influence on motivation, its impact could have diminished during the two months of
waiting. Had prior information been available about the length of the waiting time following
CIU referral, a longer MI intervention may have been proposed for this study.

The lengthy waiting period also suggests another potential limitation of MI. Substance abusers
experiencing a wide range of tangible barriers such as transportation difficulties, childcare
obligations, or a job, may have been dissuaded from linking no matter what their motivation.
Motivational interviewing, coupled with contingency management or case management, may
be useful in mediating some lifestyle barriers to linkage and thereby improve linkage (Donovan,
et al., 2001).
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5.2.1. Future MI study—MI's potential value stems from its brief, low cost design and its
non-confrontive but directive approach. Despite these appealing features, few studies have
empirically examined its ability to facilitate linkage with treatment. In order to thoroughly
assess the efficacy of MI in improving linkage, adequately powered studies, including multi-
site trials, need to be conducted. An existing platform for such a study is the National Institute
on Drug Abuse's Clinical Trials Network. MI studies of retention and other outcomes are
already taking place in several of the CTN's nodes (Carroll, et al., 2006). The large participant
base offered by the CTN may provide researchers with the opportunity to identify individual
and system influences that mediate linkage with treatment among persons who receive MI.

5.3. SBCM and MI
The third hypothesis of this study was confirmed. SBCM was significantly better at improving
linkage with treatment than MI. We speculate that a prominent reason for this finding can be
found in the broader focus of the SBCM intervention. SBCM activities such as active referral
to services and direct assistance with linkage may help substance abusers negotiate such
problems as a lengthy waiting period before treatment. It is possible that merging the two study
interventions may address two major areas that improve linkage: poor motivation and lifestyle
barriers to linkage. A fourth study group in this trial, one that combined MI and SBCM, would
have allowed us to more fully understand the relative contribution of the two interventions on
linkage.

5.4. Limitations
Interpretation of these results should take into account study limitations. The generalizability
of our findings may be limited by several factors. First, the substance abusers in this study were
self-selected, having made decisions to: (1) be assessed for treatment; (2) be referred to the
study; and (3) participate in the study baseline interview. Each of these steps may indicate that
participants had more motivation than substance abusers who were not involved with the
treatment continuum and had resolved at least some of their barriers to care.

As in other clinical trials, the generalizability of our findings is compromised somewhat by
restrictions imposed by eligibility criteria. In this study substance abusers who were alcohol
dependent only, without other drug dependence or abuse, were not eligible.

6. Conclusion
Results of this clinical trial were generally consistent with previous studies that supported the
value of case management in improving linkage with treatment. The findings that motivational
interviewing did not improve linkage were also similar to most previous studies. The future
research that is called for with these two interventions is different as well. Case management
appears ready for real-world implementation trials and a careful assessment of how it may be
modified by community programs. In order to fully determine the value of motivational
interviewing in facilitating linkage, it will be necessary to design and implement controlled
clinical trials that have adequate power to identify potential effects.
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Figure 1.
Participant flow through referral, random assignment, and 3 month follow-up
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Table 1
Comparison of Sample Characteristics by Total Sample and Intervention Condition

SOC
n = 230

MI
n = 226

SBCM
n = 222

Total Sample
n=678

Age 33.6 32.9 33.8 33.4
Gender (%)
    Male 63.0 (145) 63.3 (143) 63.5 (141) 63.3 (429)
    Female 37.0 (85) 36.7 (83) 36.5 (81) 36.7 (249)
Ethnicity (%)
    White 51.3 (118) 52.7 (119) 49.1 (109) 51.0 (346)
    African American 47.4 (109) 46.9 (106) 50.0 (111) 48.1 (326)
    Other 1.3 (3) 0.4 (1) 0.9 (2) 0.9 (6)
Involved in CJ system (%)
    Yes 50.0 (115) 52.2 (118) 48.6 (108) 50.3 (341)
Homeless (%)
    Yes 18.7 (43) 16.8 (38) 25.2 (56) 20.2 (137)
Prior Treatment (%)
    Yes 68.7 (158) 69.5 (157) 72.14 (160) 70.1 (475)
Education Level 11.4 11.2 11.0 11.2
Drug of Choice (%)
    Alcohol 12.7 (29) 13.8 (31) 8.2 (18) 11.6 (78)
    Heroin 19.3 (44) 22.7 (51) 24.1 (53) 22.0 (148)
    Cocaine/Crack 47.4 (108) 39.6 (89) 50.0 (110) 45.6 (307)
    Cannabis 14.0 (32) 17.8 (40) 12.7 (28) 14.9 (100)
    Other 6.6 (15) 6.2 (14) 5.0 (11) 5.9 (40)
Barriers to Treatment
    Absence Problem* 10.67 11.52 10.13 10.77
    Negative Social Support 8.11 7.98 8.12 8.07
    Treatment Fear 7.47 7.18 7.01 7.22
    Privacy Concerns 8.18 7.77 8.16 8.02
    Committed Lifestyle 4.97 4.88 5.05 4.96
    Time Conflict 3.93 3.85 3.74 3.87
    Poor Treatment Availability 5.40 5.32 5.28 5.33
    Admission Difficulties 5.25 4.98 5.06 5.10
    Financial Problem 7.59 7.75 7.48 7.61
Pre-Treatment Readiness
    Problem Recognition 39.28 37.64 39.50 38.81
    Desire for Change 13.71 13.61 13.90 13.74
    Treatment Readiness 17.53 17.37 17.76 17.55
    Treatment Reluctance 6.45 6.50 6.17 6.37
ASI Composites
    Psychiatric * .278 .226 .285 .263
    Alcohol .153 .124 .160 .146
    Drug .195 .201 .205 .200
    Medical .199 .211 .251 .220
    Family/Social Support .195 .183 .201 .193
    Legal .202 .223 .200 .209
    Employment .772 .771 .792 .778
Modality Referred to (%)
    Residential 33.5 29.2 32.9 31.9 (216)
    Outpatient 50.0 50.0 49.1 49.7 (337)
    Methadone 16.5 20.8 18.0 18.4 (125)

*
p < .05
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Table 2
Percent of Participants Who Linked by Intervention Condition and Treatment Modality

SOC MI SBCM Total

Modality
    Residential 39.0 43.9 56.2 46.3a

    Outpatient 28.7c 43.4 52.3c 41.2b

    Methadone 68.4 48.9 60.0 58.4a, b

Total 38.7d 44.7e 55.0d, e 46.0

Note. All values are percentages. Percentages with the same superscript are significantly different. a, e p < .05, c p < .01, b, d p < .001
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