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Abstract

Background: Patients in intensive SUD programs who subsequently participate in continuing care for a longer interval have better outcomes than
those who participate for a shorter interval. We sought to identify patient and program factors associated with duration of engagement in SUD
continuing care after residential/inpatient treatment.
Methods: Patients (n = 3032) at 15 geographically diverse SUD residential treatment programs provided data on demographics, symptom patterns,
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ecovery resources, and perceptions of treatment environment. We identified patient characteristics associated with the number of
onths of engagement in continuing care. We then consolidated and classified risk factors into an integrated model.
esults: Being African American, having more SUD and psychiatric symptoms, more resources for recovery, and perceiving the treatm
eing supportive were associated with longer engagement in continuing care. African Americans’ engagement in continuing care was

han Caucasians’. The positive effect of being African American was partially mediated by having taken actions toward changing use,
resence of psychotic symptoms.
onclusion: These results extend previous research on the predictors of continuing care engagement after residential SUD programs
an use information about characteristics that put patients at risk for shorter engagement in continuing care to target patients who m
rom interventions to increase engagement in continuing care.

2005 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

The U.S. Department of Veterans’ Affairs (VA), U.S. Depart-
ent of Defense, and American Psychiatric Association’s clin-

cal practice guidelines for the management of substance use
isorders (SUD) recommend that, following intensive treatment
pisodes, SUD patients should participate in less intensive out-
atient treatment, termed continuing care (American Psychiatric
ssociation, 1995; Department of Veterans Affairs Office of
uality and Performance 2004). These guidelines are based on
ccumulating evidence that SUD patients in intensive treatment
rograms who subsequently participate in continuing care of

onger duration are more likely to abstain from drugs and alco-
ol, have fewer substance use problems, and have lower arrest
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rates at 1-year follow-up than those who either do not ob
continuing care or who participate in such care for a sh
duration (e.g.,Gilbert, 1988; Ito and Donovan, 1990; Walke
al., 1983; Peterson et al., 1994; McKay et al., 1996; Sann
et al., 2003; Ouimette et al., 1998; Moos et al., 2001a; Rit
et al., 2002a,b; Moos and Moos, 2003).

The purpose of continuing care is to solidify and main
progress achieved within intensive treatment and to pre
relapse. Engaging patients in continuing care after inte
treatment is an important goal, but it is difficult to achie
For example, in the VA Health Care System, less than
of SUD patients treated in inpatient and residential progr
have a continuing care visit within 3 days of discharge,
less than 50% of SUD patients have two or more outpa
SUD visits within 30 days of discharge from intensive outpat
treatment (Harris et al., 2005). However, there is substantial va
ability within and between programs in terms of the succe
achieving these goals, suggesting that both patient and pro
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factors are important determinants of engagement in continuing
care.

The primary goal of the present study is to identify patient
and program characteristics that predict length of engagement in
continuing care. Knowing more about the patient factors associ-
ated with continuing care engagement can help clinicians target
retention efforts to patients who need it most. Information about
the program factors associated with continuing care engagement
can help managers and clinicians identify potential program-
matic improvements.

1.1. Previous research

Prior research on SUD patients’ continuing care has focused
on the association between engagement in or duration of con-
tinuing care and patient outcomes. As already noted, evidence
from observational studies indicates that longer duration of con-
tinuing care is associated with a variety of desirable outcomes.
However, far fewer studies have focused on identifying the
factors that predict engagement in or duration of continuing
care.

In a study of VA patients who completed a 4-week inten-
sive outpatient SUD treatment program and expressed inter-
est in formal aftercare,McKay et al. (1996)found that only
remission from cocaine and alcohol dependence during inten-
sive treatment and higher AIDS risk behavior scores signifi-
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often involves a change of treatment staff, location, and less-
than-perfect coordination between these branches of treatment.
Also, patients who receive inpatient care may differ in important
ways from those receiving outpatient care, such as on severity
of SUDs.

For SUD patients treated in intensive outpatient settings,
more motivation for treatment, lower Addition Severity Index
(ASI) Alcohol scores at entry into treatment, more SUD and psy-
chiatric visits in the preceding year, and successful completion
of treatment predicted more consecutive months of engage-
ment in continuing care. Among inpatients, only older age and
more motivation for treatment predicted longer engagement in
continuing care. One explanation offered as to why continu-
ing care was more difficult to predict in the inpatient sample
was that there may have been a lack of statistical power due to
the smaller sample sizes, both in terms of numbers of patients
and numbers of programs. Also, observations were more highly
correlated within the inpatient compared to the outpatient pro-
grams (intraclass correlation = 0.15 versus 0.04), further reduc-
ing the effective patient-level sample size for inpatient programs
(Raudenbush and Bryk, 2001).

Overall, these studies highlight the challenges both of engag-
ing patients in continuing care after SUD treatment and of
identifying patient and program characteristics associated with
engagement in continuing care. Especially for patients in inpa-
tient and residential SUD programs, where rates of engagement
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antly predicted more engagement in continuing care in
onths after treatment. Patients were offered two contin

are sessions per week and 84% attended at least one s
nd 60% attended two sessions in the final week of the
onth after discharge. These rates of continuing care attend
hich are on the high end of the spectrum within the VA

em, may be partially explained by the eligibility criterion t
atients needed to be interested in participating in contin
are.

In a study of continuing care after alcohol detoxificat
astaneda et al. (1992)found that 43% of patients engaged
ither inpatient or outpatient continuing care after discha
etter education and employment history prior to admis
ere associated with initiation of continuing care; higher c
itive flexibility was associated with greater frequency of c

inuing care attendance. Also, longer inpatient stays pred
ontinuing care completion.

Schaefer et al. (2005)examined whether patient facto
demographics, SUD severity, treatment history, motiva
nd treatment practices thought to increase continuing
ngagement (e.g., coordination of care, maintaining contac
atients, connecting patient to community resources, con

ty of treatment providers) predicted length of engageme
ontinuing care, as measured by the number of consec
onths following intensive treatment in which a patient

wo or more SUD or psychiatric continuing care clinic vis
nd no inpatient SUD or psychiatric readmissions. Predi
f length of engagement in continuing care varied depen
n whether the index treatment episode was in an outpatie

npatient/residential setting. This is not surprising given tha
ransition from inpatient treatment to outpatient continuing
ion
t
e,

.

d

e

-

e

r

n continuing care are low, we know very little about the ch
cteristics of patients and programs associated with conti
are engagement.

The primary aims of the present study were to identify pa
nd program factors linked to SUD continuing care after
ential/inpatient treatment and to begin to develop an integ
odel of continuing care engagement. Such a model d
ped from observational data cannot establish or confirm c
elations, but can generate hypotheses about causal re
hips that may be tested in randomized trials. In additio
e-examining many of the indexes previously shown to
ict continuing care engagement, we examined patient fa
uch as race, coping, and social resources, and program
ors such as treatment orientation and environment that
een relatively overlooked in previous research. We also
specific interest in the influence of race on engageme

ontinuing care. Other studies have found differences bet
frican Americans and Caucasians in the process and
ome of SUD treatment (e.g.,Moos et al., 2001b); however
o research has examined racial differences in continuing
ngagement.

Elaborating on Anderson’s model of help seeking (Anderson
nd Newman, 1973, Andersen, 1995), we conceptualized ca
idate predictors in the following four categories: (a) pre
osing characteristics, that is those existing prior to the o
f a disorder and influencing patients’ propensities for
ice use (e.g., race, education), (b) need-related characte
uch as disorder severity, (c) recovery resources and ba
uch as motivation for treatment, social support, and em
ent status, and (d) treatment characteristics, such as trea
rientation.
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2. Methods

2.1. Participants

Patients at 15 geographically diverse VA SUD residential
treatment programs were medically detoxified and invited to
participate in an evaluation of treatment effectiveness. The mul-
tidisciplinary, residential treatment programs lasted 28 days and
used individual and group therapy. Women were excluded from
the project because of their small numbers (n = 64). In each pro-
gram, consecutive admissions were approached, unless it was
determined that the patient volume would be in excess of data
collection capabilities. If so, a sampling procedure was imple-
mented in which every other admission or every third admission
was recruited. A total of 4193 patients were invited to participate
(90% of those eligible); the other 10% left the program-before
completing detox or were not invited to participate because of
scheduling problems.

There were 3450 male patients with SUDs (82% of those
invited) enrolled in the study at intake; of these, 12% (n = 418)
left the program prior to completing it. Baseline factors that
predicted dropout included younger age, greater cognitive dys-
function, more drug use, and lower severity of alcohol depen-
dence (McKellar et al., in press). As subsequent care received by
the patients who did not complete treatment cannot be consid-
ered continuing care by our definition, we focused on the 3032
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2.2.3. Need-related characteristics.

2.2.3.1. Prior Service utilization. Information regarding SUD
and mental health service utilization for the year prior to intake
was obtained from administrative data.

2.2.3.2. Frequency of alcohol and drug use. The frequency of
alcohol use was assessed by how often in the past 3 months
patients used alcohol, with five response options (0 = never,
1 = less than once a week, 2 = 1–3 days a week, 3 = 4–6 days
a week, 4 = every day). Frequency of drug use was assessed by
how often in the past 3 months patients used their drug of choice,
with five response options (0 = never, 1 = less than once a week,
2 = 1–3 days a week, 3 = 4–6 days a week, 4 = every day). Drug
of choice was the substance that at the intake assessment patients
reported taking most frequently.

2.2.3.3. Quantity of alcohol use. Quantity of alcohol use in the
past 3 months was assessed using items adapted from the Health
and Daily Living Form (Moos et al., 1992). Patients’ reports
of quantity of alcohol use reflect the average and maximum
amounts of alcohol (beer, wine, or hard alcohol) consumed on a
drinking day.

2.2.3.4. Severity of alcohol dependence. Levels of alcohol
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atients who completed treatment. The number of patient
rogram ranged from 110 to 279.

.2. Measures

An Intake Information Form (IIF) assessed predispo
haracteristics, need factors, and recovery resources an
iers at treatment entry. The IIF was a self-report question
hat assessed the domains described below and is more
etailed in prior articles (e.g.,Ouimette et al., 1997; Ritsh
t al., 2002a,b). Internal consistencies (Cronbach’s alph
eported below were derived from the intake data from
tudy. Patients’ perceptions of the treatment environment
ssessed by questionnaire at discharge. Data on patient
eceived prior to the index treatment episode and engagem
ontinuing care were accessed through the VA’s administr
edical databases.

.2.1. Primary outcome.

.2.1.1. Consecutive months of engagement in continuing care.
he primary outcome of this study was a count of the con
tive months (0–12) a patient attended two or more outpa
UD clinic visits during the year after discharge from the in
ive residential program. This information was obtained f
dministrative data. If a month lapsed without at least two

ts, the patient could not accumulate more months.

.2.2. Predisposing characteristics. Patients provided data o
ge, race, education, and employment status.
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ependence were measured by patients’ responses to nine
ions derived from the nine DSM-III-R (American Psychiatri
ssociation 1994) criteria for alcohol dependence (each sca

rom 0 = never to 4 = almost every day). Examples of ite
nclude “During the past 3 months, how often did you. . .

ave more to drink than you expected?, or. . . take a drink
o relieve a hangover, or to keep from going into w
rawal?” Scores on this scale range from 0 to 36 (alp
.94).

.2.3.5. Substance-related problems. The Problems From Su
tance Use scale (Ouimette et al., 1997) was used to tap problem

n health, legal, monetary, occupational, and intra- and inte
onal, and residential domains. Examples of items includ
he past 3 months, how often have you had the following p
ems or experiences as a result of your drinking and/or
se . . . Arguments with your spouse or partner?, Hit so
ne?, Problems with your job?” The 15 items are score
five-point scale ranging from 0 (never) to 4 (often) (alph

.88).

.2.3.6. History of suicidality. Questions assessed patie
ecent (within 3 months) and lifetime history of suicidal thoug
nd attempts.

.2.3.7. Psychiatric symptoms. Twenty-two items from fou
ubscales (depression, anxiety, paranoia, and psychoticism
cales; alphas = 0.88, 0.87, 0.80, and 0.76, respectively)
rief Symptom Inventory (Derogatis, 1993) were used to mea
ure psychiatric symptoms; each item was rated on a five-
cale (0 = not at all to 4 = extremely).
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2.2.4. Recovery resources and barriers.

2.2.4.1. Motivation. Motivation was measured using the Stages
of Change Readiness and Treatment Eagerness Scale (Miller and
Tonigan, 1996), which was adapted from the Stages of Change
Scale (DiClemente and Hughes, 1990). Of the five subscales of
this 20-item instrument, only the Action and Determination sub-
scales had sufficiently high reliability (alphas = 0.74 and 0.73,
respectively). The Action subscale contains four questions like
“I’m not just thinking about my drinking and/or drug use, I’m
already doing something about it.” The Determination subscale
contains four questions like “I definitely have some problems
related to my drinking and/or drug use.”

2.2.4.2. Thoughts and beliefs about alcohol and drug use.
Each patient was asked about treatment goals (total abstinence,
no goals, other goals), alcoholic or addict identity, as well
as about abstinence self-efficacy (one item) and self-efficacy
in preventing relapse (Miller et al., 1989; 14 items; alpha =
0.96).

2.2.4.3. Positive and negative expectancies for continued use.
Twelve items assessed the patients’ reinforcement expectancies
for consuming alcohol or drugs (alpha = 0.82). Based on the
original factor loadings, two items from each of the six subscales
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The Positive Reappraisal subscale (alpha = 0.76) contains ques-
tions such as “Did you tell yourself how much worse things could
be?” The Take Problem-Solving Action subscale (alpha = 0.79)
contains questions such as “Did you try at least two different
ways to solve the problem?” The Cognitive Avoidance sub-
scale (alpha = 0.75) contains questions such as “Did you try
to forget the whole thing?” The Emotional Discharge subscale
(alpha = 0.63) contains items such as “Did you cry to let your
feelings out?”

2.2.4.8. Cognitive functioning. Cognitive functioning was
measured with 20 items from the Abstraction subscale of the
Shipley Institute of Living Scale (Shipley, 1940). For each item,
patients were presented with a logical sequence and asked to
fill in the numbers or letters that best completed the sequence.
Higher scores indicate better cognitive functioning.

2.2.5. Treatment characteristics.

2.2.5.1. Treatment orientation. Programs were selected
because they employed either a Cognitive Behavioral (CB),
12-step, or eclectic (combined 12-step and CB) approach
(seeOuimette et al., 1997for more details about the program
selection process). Then, a two-step empirical approach was
used to verify/classify the programs by treatment orientation.
First, the program directors were surveyed regarding the number
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f the Alcohol Expectancies Questionnaire (Brown et al., 1980)
ere chosen and modified to include both positive and neg
xpectancies for drug and alcohol use.

.2.4.4. Positive and negative expectancies for quitting. Twelve
tems assessed the patients’ outcome expectancies for re
r eliminating substance use, yielding both benefits-of-qui
alpha = 0.85) and costs-of-quitting scores (alpha = 0.69).
tems were taken from the Outcomes Expectancies S
Solomon and Annis, 1989) and modified for use with partic
ants who abuse alcohol and/or drugs.

.2.4.5. Social resources and stressors. Twenty-two items from
ife Stressors and Social Resources Inventory (LISRES:Moos
nd Moos, 1997) were used to assess resources and stre
elated to partners (alphas = 0.82 and 0.75, respectively
esources and stressors related to friends (alphas = 0.90 an
espectively).

.2.4.6. Religious beliefs and behaviors. The Religious Belief
nd Behaviors Scale (Tonigan and Miller, 1992) asks patient
bout their religious beliefs, how often they have engaged
umber of religious activities in the past 12 months (0 = ne
= more than once a day), and whether they have engag

hose activities at any point in their life (1 = never, 2 = yes
ot now; 3 = yes, and I still do).

.2.4.7. Coping. Twenty-four items from four subscales of t
oping Responses Inventory (Moos, 1993) were used to asse

he orientation (approach or avoidance) and the method (c
ive or behavioral) of responding to a stressful life experie
e

ng

e

rs
d
3,

in

i-
.

f treatment hours devoted to 12-step activities (e.g., 12
eeting, turn their lives over to a higher power to ach
r maintain sobriety) and CB activities (e.g., acquiring n
kills such as stress management, communication skills, c
kills, and assertive behavior). Also, the program direc
ompleted the Drug and Alcohol Program Treatment Inven
DAPTI; Swindle et al., 1995) that asks about therapeu
oals and activities that are characteristics of 12-step an
rograms. From these data, five programs were classifi
2-step, five as CB, and five as eclectic. Then, these c
cations were successfully verified by examining respo
f 327 staff members in the 15 programs to the DAPTI
ore details of this classification procedure, seeFinney et al.
998).

.2.5.2. Treatment environment. Patients’ perceptions of th
upportiveness of the treatment environment and level of co
xerted by program staff were measured using the two
cales of the Community Oriented Programs Environment S
COPES;Moos, 1996). The 10-item Support subscale meas
he extent to which program staff members are perceive
ncouraging, caring, helpful, and empathic to patients (C
ach’s alpha = 0.78). A sample item indicative of suppor
The staff go out of their way to help new patients get acquai
ere.” The 10-item Staff Control subscale measures the ext
hich program staff strictly enforce rules and penalize pat

or not following rules (average alpha = 0.64). An item ind
ive of higher levels of staff control is: “Patients who break
ules are punished for it.” Both patient-level responses on
wo subscales and program-level averages were conside
andidate predictors.
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2.3. Analytic strategy

The first goal was to identify patient and program character-
istics that were associated with engagement in continuing care
in univariate, multi-level, log-linear regression models. All of
the variables described above were considered candidate risk
factors. These mixed-effect regression models account for the
correlated nature of observations within program and allow mod-
eling of patient level (level 1), program level (level 2), and cross
level effects (Raudenbush and Bryk, 2001). The main software
used for the Poisson multilevel modeling was R (R Development
Core Team, 2005), specifically glmmPQL function in the MASS
library (Venables and Ripley, 2002).

After identifying individual patient and program character-
istics linked to engagement in continuing care, we employed
a taxonomy and strategy developed byKraemer et al. (2001,
2005)for consolidating, organizing, and classifying risk factors
into an integrated and useful model. As a foundation, they offer
the following definitions: (a)Risk factors are characteristics that
precede and are correlated with the outcome within a specific
population. Although one might call correlates of desirable out-
comesprotective factors, we refer to all such factors asrisk
factors regardless of the outcome. (b) AProxy risk factor is cor-
related with another risk factor, there exists no time precedence
(or the proxy follows the other risk factor), and when evaluated
simultaneously in a model predicting the outcome, the proxy is
n roxy
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use disorder diagnoses, 42% had only a alcohol use disorder
diagnosis, and 14% had only a drug use disorder diagnosis.
Eighteen percent of the patients were married. The patient’s aver-
age age was 43 years (S.D. = 9.6) they had an average of 12.7
years (S.D. = 1.8) of education. Most patients (79%) were unem-
ployed, their average income (past 12 months) was US$ 10,620
(S.D. = US$ 9457). For the entire sample, the number of consec-
utive months of two or more SUD visits was Poisson-distributed
with a mean of 1.23 months (S.D. = 2.46). Over half (59.4%) of
the patients did not engage in two or more outpatient SUD treat-
ment visits during the first post-treatment month, 17.5% had
two or more outpatient SUD treatment visits only during the
first post-treatment month, 7.7% had 2 consecutive months and
15.4% had more than 2 consecutive months of engagement in
continuing care.

When tested within univariate mixed-effects Poisson regres-
sion models predicting number of consecutive months of con-
tinuing care, 14 variables emerged as significant risk factors,
although several were highly correlated. Candidate variables
(described in Section2) found not to be significant predictors
of the outcome were not considered further (e.g., coping, edu-
cation, etc.). As noted previously, the first step in developing a
simplified and integrated model is to sort risk factors by time
period. Categorizing the risk factors into time periods had no
completely satisfying solution. To address this challenge, we
followed the advice ofKraemer et al. (2005)and assigned each
c less it
i race
w isting
p nnot
b ed at
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w
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i , (c)
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A Treat-
ot significant. For example, olive consumption may be a p
isk factor to daily number of drinks in predicting problems fr
lcohol use. This is to say that once we know the daily num
f drinks, knowing about olive consumption does not hel

urther predict problems from alcohol use. (c)Overlapping risk
actors measure the same underlying construct and are re
ant to some degree. Overlapping risk factors are operatio
efined as correlated risk factors with no time precedence
re independently predictive of the outcome (or the intera

erm is significant) in the same model. (d) AModerator is a risk
actor that precedes another risk factor and alters its rela
hip with the outcome. Moderators must be uncorrelated
he risk factors they precede, and within subgroups define
he moderator, the “downstream” associations are altered.
ediator is a risk factor that occurs after another risk facto
orrelated with it, and when both are used to predict an outc
ither both risk factors are significant (partial mediation) or o

he mediator matters (total mediation).
After identifying risk factors, we use the following strate

s suggested by Kraemer et al.: (a) sort the risk factors into
eriods. (b) Within each time period, identify and set aside p
isk factors and combine overlapping risk factors. (c) Iden
nd set aside proxy risk factors across time periods. (d) Ide
oderators. If found, split the data on the moderator and

he process at the beginning. (e) Within moderated subgr
dentify mediator chains.

. Results

The patients were African American (51.4%) or Cauca
48.6%) males. At intake, 44% had both alcohol use and
r

-
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t
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t
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haracteristic to the time period in which it was assessed un
ndisputably belonged to another time period. For example,
as assessed at intake but clearly can be considered ex
rior to the onset of the disorder. On the other hand, we ca
e sure about how to assign cognitive functioning assess

ntake to a time period, so it was assigned to the time peri
hich it was assessed.
We identified four relevant time periods: (a) pre-exist

hich included race (Caucasian, African American), (b)
ntake, which included prior SUD-related service utilization
ntake, which included all other risk factors assessed at in
egardless of whether they documented status at intake o
ospectively reported status during the months prior to in
d) Patient rating of staff support was considered discharge
actor.

Then, we identified and set aside proxy risk factors
onsolidated overlapping risk factors within each time pe
ecall that Risk Factor A is a proxy to Risk Factor B when,

egression model containing the main effects for both risk
ors and their interaction, only the coefficient for Risk Factor
ignificant. Four correlated risk factors assessed at intake r
o patterns of alcohol consumption and dependence symp
lcohol Dependence Symptoms, Usual Amount of Alco
onsumed on a Drinking Day, Maximum Daily Alcohol Co
umption, and Frequency of Alcohol Use. For the purpos
redicting engagement in continuing care, the first three
bles were found to be proxy risk factors to Frequency of Alc
se, and were therefore omitted from subsequent analyse

isk factors related to motivation and goals for treatment, H
ng No Goal for Treatment was found to be a proxy for
ction subscale of the Stages of Change Readiness and



6 A.H.S. Harris et al. / Drug and Alcohol Dependence xxx (2006) xxx–xxx

Fig. 1. Risk (−) and protective (+) factors for engagement in consecutive months of continuing care.

ment Eagerness Scale, and was therefore set aside in further
analyses. We checked for significant moderator effects among
the 10 remaining risk factors and found none.

An integrated model using the remaining 10 risk factors to
predict engagement in continuing care is presented inTable 1.
Being African American, having more pretreatment outpa-
tient SUD clinic visits, lower frequency of alcohol use, more
substance-related problems, and having recently attempted sui-
cide all were associated with longer engagement in continu-
ing care. Already having taken actions toward changing sub-
stance use patterns, better cognitive functioning, more reli-
gious involvement, and perceiving the treatment staff as being
more supportive were also associated with longer engagement

Table 1
Ten predictors of consecutive months of continuing care of patients after resi-
dential SUD treatment at 15 sitesa

Effect Beta S.E. t p-Value

African American vs. Caucasian 0.236 0.084 2.82 0.0049
Pretreatment SUD outpatient visits 0.173 0.080 2.16 0.0305
Alcohol use frequency −0.170 0.049 −3.46 0.0005
Substance-related problems 0.021 0.009 2.37 0.0179
Recent suicide attempt 0.316 0.127 2.48 0.0130
Psychotic symptoms 0.015 0.008 1.88 0.0599
Active motivation for change 0.041 0.017 2.40 0.0166
Cognitive functioning 0.015 0.004 3.88 0.0001
R 092
S 058
I

a

u

in continuing care. Higher psychotic symptoms, a significant
univariate predictor of engagement, was marginally significant
(p = 0.06) in the integrated model. The magnitude of these effects
can be estimated from the coefficients inTable 1. Poisson regres-
sion coefficients are the percentage change in the outcome for
every increment in the predictor. For example, every additional
pretreatment outpatient visit is associated with a 17.3% increase
in months of consecutive continuing care.

Finally, we examined if any of these risk factors were par-
tially mediated by subsequently occurring risk factors. For a risk
factor A to be mediated by risk factor B, among other criteria,
A must precede B and be correlated with it. We first focused on
potential mediators of race, specifically psychotic symptoms,
cognitive functioning, and the active motivation for change, as
these were the only risk factors correlated with race. We found
that the positive effect of being African American on continu-
ing care engagement was partially mediated by both motivation
for change and psychotic symptoms, on which African Amer-
icans were significantly higher than Caucasians. Each of these
indexes reduced the effect of being African American by 5%; the
one-tailed significance tests of the indirect effects wereZ = 2.15,
p = 0.016 andZ = 1.86,p = 0.030, respectively. Therefore, these
factors explain only a small part of African Americans’ sig-
nificantly longer engagement in continuing care compared to
Caucasians.Fig. 1presents a graphic view of our final model.

4

redic-
t ential
eligious beliefs and behaviors 0.036 0.014 2.61 0.0
upportive treatment environment 0.048 0.018 2.76 0.0

ntercept 0.015 0.183 0.08 0.931

Results are from a mixed-effect Poisson regression model with program (n = 15)
sed as a random grouping variable. All variables mean-centered.
. Discussion

These results support and extend previous research on p
ors of continuing care engagement after treatment in resid
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SUD programs. As in the present study,Castaneda et al. (1992)
also found that inpatients with greater cognitive flexibility and
more personal resources engaged in more continuing care, and
Schaefer et al. (2005)found that inpatients with more motivation
for treatment engaged in more continuing care. In the present
study, several other patient factors were found to predict length
of engagement in outpatient continuing care after completion of
intensive residential SUD treatment. Of the predisposing char-
acteristics considered, only being African American predicted
longer engagement in continuing care, an effect that was par-
tially mediated by higher scores on motivation for change and
psychotic symptoms.

Of the need-related characteristics considered, lower fre-
quency of alcohol use and high levels of distress (substance-
related problems, recent suicide attempt, and marginally psy-
chotic symptoms) were associated with more consecutive
months of continuing care. Of the resources and barriers to
recovery considered, being motivated and active in making
changes, including engagement in outpatient SUD care prior
to residential treatment, were associated with more consecutive
months of engagement. Also, having been involved in religious
activities or having held religious beliefs, and having more cog-
nitive abstraction ability, were associated with more consecutive
months of engagement.

That low-severity, high distress and high motivation are
associated with longer engagement in continuing care is fairly
i ive
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ment, however the valance of the differences has been mixed.
For example,Moos et al. (2001a)found that African Americans
were more likely than other patients to experience escalation of
symptoms during treatment.Kaskutas et al. (1999)found that
African American patients reported more drug and employment
problems than Caucasians, but fewer family problems. On the
other hand, African Americans were twice as likely to report
having attended AA as part of treatment. Similarly,Humphreys
et al. (1991)found that African Americans were more likely to
attend AA after treatment.

We found that being African American was associated with
significantly longer engagement in continuing care, an effect
that was partially explained by the fact that African Ameri-
cans were more active in their process of change and had more
psychotic symptoms upon entry to residential treatment. How-
ever, even after accounting for these mediating effects, being
African American was still independently associated with longer
continuing care engagement. Race was not a proxy for other
socio-demographic factors: education and employment were not
found to be significant predictors of length of engagement, there-
fore do not explain the effect of race in this study.

4.1. Clinical implications

Single observational studies cannot establish causal relations
among risk factors and outcomes, but they can suggest poten-
t ain
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ntuitive. However, why religious involvement and cognit
bstraction predict longer engagement in continuing ca
omewhat less obvious. To the extent that religious invo
ent is an existential/social/motivational resource, it may
s a scaffold for recovery efforts, including engagement in

inuing care. Cognitive ability has been found in other stu
e.g.,Castaneda et al., 1992) to predict engagement in contin
ng care, although the mechanism underlying the associat
nclear. Greater cognitive ability may enhance a patient’s u
tanding of risks of continued substance use and allow
o benefit more from certain treatment approaches that re
ore abstraction abilities (e.g., CB therapies), both of w
ight increase motivation for treatment including continu

are. These are speculations at this point.
When individual patient ratings of staff supportiveness w

onsidered as patient-level factors, they were associated
onger continuing care engagement. Modeled in this way, w
xamining individual patients’ perceptions of staff support
ess above and beyond average between-program differen
upportiveness. We also analyzed staff supportiveness an
rol as program-level factors by averaging the patient ra
ithin each program. These higher-level factors did not pre
ngagement, possibly due to the low number of sites (n = 15) and

he relatively high within-site variability. Other site-level char
eristics, such as treatment orientation, were also non-signifi
uture studies of site-level effects would benefit from includ
ore sites and more diverse site-level characteristics, su
atient-to-staff ratios, average length of stay, or the presen
ual diagnosis programs.

Other studies have found differences between African Am
ans and Caucasians in the processes and outcomes of SU
s
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ial targets for future research or clinical applications. The m
linical application of this research is to identify patient cha
eristics associated with shorter engagement in continuing
n order to make extra efforts to engage these patients
xample, our results suggest that patients who are Cauc
re low in distress and perceived problems from substanc
reviously uninvolved in outpatient SUD care, use alcohol
uently, and not currently taking action to make changes

ess likely to engage in continuing care. Perhaps patients
re not actively making changes or lack motivation for cha
ould benefit from clinical efforts to target these characteri
arly in the course of treatment. Research byBrown and Miller
1993), who tested motivational interviewing as a preparation
esidential alcoholism treatment, supports this notion. In
tudy, patients were randomized to receive or not to rece
wo-session motivational assessment and interview shortly
ntake. Patients who received the motivational interview pa
pated more fully in treatment and showed significantly lo
lcohol consumption at a follow-up interview. Although enga
ent in continuing care was not assessed in their study,
otivation enhancement interventions may help low-motiva
atients engage more fully in both intensive and follow-up tr
ent.

.2. Limitations

We examined the predictors of continuing care engage
fter residential/inpatient SUD treatment, an increasingly

reatment modality. As this study focused specifically on m
frican American and Caucasian patients within VA progra

t is unknown to what extent the results generalize to o
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samples. Although we were able to identify more patient-level
predictors of continuing care for residential SUD patients than
previous studies, our attempt to identify program characteristics
associated with continuing care engagement was unsuccessful.
We do not know if our failure to find program-level effects was
due to low power or low potency of the program-level effects we
investigated. Future studies of program-level effects will need
more sites to adequately address these questions. It is also worth
noting that our measures of treatment environment (COPES Sup-
port and Control) are based only on perceptions of patients who
completed the program, possibly introducing some bias to these
results.

4.3. Conclusions and directions for future research

We identified 10 characteristics predictive of length of
engagement in continuing care after residential SUD treatment
in a sample of African American and Caucasian males. These
findings can help clinicians target patients who are at risk for
suboptimal engagement and who might benefit from extra sup-
port and encouragement to attend continuing care appointments.
The next steps in this overall line of research are to identify other
mediators of the effect of race on continuing care, and to find out
whether there are racial differences on long-term clinical out-
comes, such as substance-related problems, and if differences
exist, whether they are mediated by engagement in continuing
c

A

eter
a rvic
T ssar
r fairs

R

A anual
ash-

A tmen
. Am

A edica

A nts o

B on
chol.

B s of
erns.

C com-
Am.

D nce,
of
26

D/

Derogatis, L.R., 1993. Brief Symptom Inventory: Administration, Scoring,
and Procedures Manual. National Computer Systems, Minneapolis, MN.

DiClemente, C., Hughes, S., 1990. Stages of change profiles in outpatient
alcoholism treatment. J. Subst. Abuse 2, 217–235.

Finney, J.W., Noyes, C.A., Coutts, A.I., Moos, R.H., 1998. Evaluating sub-
stance abuse treatment process models. I. Changes on proximal outcome
variables during 12-step and cognitive-behavioral treatment. J Stud Alco-
hol 59, 371–380.

Gilbert, F.S., 1988. The effect of type of aftercare follow-up on treatment
outcome among alcoholics. J. Stud. Alcohol 49, 149–159.

Harris, A.H.S., McKellar, J.D., Saweikis, M., 2005. VA Care for Substance
Use Disorder Patients: Indicators of Facility and VISN Performance (Fis-
cal Years 2003 and 2004). Program Evaluation and Resource Center and
HSR&D Center for Health Care Evaluation, Palo Alto, CA.

Humphreys, K., Mavis, B., Stofflemayr, B., 1991. Factors predicting atten-
dance at self-help groups after substance abuse treatment: preliminary
findings. J. Consult. Clin. Psychol. 59, 591–593.

Ito, J., Donovan, D., 1990. Predicting drinking outcome: demography,
chronicity, coping and aftercare. Addict. Behav. 15, 553–559.

Kaskutas, L.A., Weisner, C., Lee, M., Humphreys, K., 1999. Alcoholics
anonymous affiliation at treatment intake among white and black ameri-
cans. J. Stud. Alcohol 60, 810–816.

Kraemer, H., Loew, K., Kupfer, D., 2005. To Your Health: How to Understand
What Research Tells us About Risk. Oxford University Press, New York.

Kraemer, H.C., Stice, E., Kazdin, A., Offord, D., Kupfer, D., 2001. How
do risk factors work together? Mediators, moderators, and independent,
overlapping, and proxy risk factors. Am. J. Psychiatry 158, 848–856.

McKellar, J.D., Kelly, J., Harris, A.H.S., Moos, R. Pretreatment and during
treatment risk factors for dropout among patients with substance use
disorders. Addict. Behav., in press.

McKay, J., McLellan, A., Alterman, A., Cacciola, J., Rutherford, M., O’Brien,
lf-help
sub-

M cy in
aire.

M for
ss Scale

M ycho-

M Man-

M ving

M inven-
C.P.,
ecrow

M ten-
use

M riora-
l. 57,

M ental
omes.

O itive-
tment

O tment
atment

P ission
f VA
are.

cknowledgements

This research was supported by the U.S. Department of V
ns Affairs Health Services Research and Development Se
he views expressed here are the authors’ and do not nece
epresent the views of the U.S. Department of Veterans Af

eferences

merican Psychiatric Association, 1994. Diagnostic and Statistical M
of Mental Disorders, fourth ed. American Psychiatric Association, W
ington, DC.

merican Psychiatric Association, 1995. Practice guidelines for the trea
of patients with substance use disorders: alcohol, cocaine, opioids
J. Psychiatry (Suppl. 11), 1–80.

ndersen, R.M., 1995. Revisiting the behavioral model and access to m
care: does it matter? J. Health Soc. Behav. 36, 1–10.

nderson, R., Newman, J.P., 1973. Societal and individual determina
medical care utilization in the US. Milbank Q. 51, 95–124.

rown, J.M., Miller, W.R., 1993. Impact of motivational interviewing
participation and outcome in residential alcoholism treatment. Psy
Addict. Behav. 7, 211–218.

rown, S.A., Goldman, M.S., Inn, A., Anderson, L.R., 1980. Expectation
reinforcement from alcohol: their domain and relation to drinking patt
J. Consult. Clin. Psychol. 48, 419–426.

astaneda, R., Lifshutz, H., Galanter, M., Medalia, A., 1992. Treatment
pliance after detoxification among highly disadvantaged alcoholics.
J. Drug Alcohol Abuse 18, 223–234.

epartment of Veterans Affairs Office of Quality and Performa
2004. VA/DOD Clinical Practice Guideline for the Management
Substance Use Disorders: Guideline Summary. Retrieved July
2005, from the World Wide Web:http://www.oqp.med.va.gov/cpg/SU
G/SUD%20Specialty%20Summary.pdf.
-
e.
ily
.

t
.

l

f

,

C.P., 1996. Predictors of participation in aftercare sessions and se
groups following completion of intensive outpatient treatment for
stance abuse. J. Stud. Alcohol 59, 152–162.

iller, P.J., Ross, S.M., Emmerson, R.Y., Todt, E.H., 1989. Self-effica
alcoholics: clinical validation of the situational confidence questionn
Addict. Behav. 14, 217–224.

iller, W.R., Tonigan, J.S., 1996. Assessing drinkers’ motivations
change: The Stages of Change Readiness and Treatment Eagerne
(SOCRATES). Psychol. Addict. Behav. 10, 81–89.

oos, R.H., 1993. Coping Response Inventory Professional Manual. Ps
logical Assessment Resources, Odessa, FL.

oos, R.H., 1996. Community Oriented Programs Environment Scale
ual, third ed. Mind Garden, Redwood City, CA.

oos, R.H., Cronkite, R.C., Finney, J.W., 1992. Health and Daily Li
Form Manual. Mind Spring, Redwood City, CA.

oos, R.H., Moos, B.S., 1997. Life stressors and social resources
tory: a measure of adults’ and youths’ life contexts. In: Zalaquett,
Wood, R.J. (Eds.), Evaluating Stress: A Book of Resources. Scar
Education, Lanham, MD, pp. 177–190.

oos, R.H., Moos, B.S., 2003. Long-term influence of duration and in
sity of treatment on previously untreated individuals with alcohol
disorders. Addiction 98, 325–337.

oos, R.H., Moos, B.S., Finney, J.W., 2001a. Predictors of dete
tion among patients with substance-use disorders. J. Clin. Psycho
1403–1419.

oos, R.H., Schaefer, J., Andrassy, J., Moos, B., 2001b. Outpatient m
health care, self-help groups, and patients’ one-year treatment outc
J. Clin. Psychol. 57, 273–287.

uimette, P.C., Finney, J.W., Moos, R.H., 1997. Twelve-step and cogn
behavioral treatment for substance abuse: a comparison of trea
effectiveness. J. Consult. Clin. Psychol. 65, 230–240.

uimette, P., Moos, R., Finney, J., 1998. Influence of outpatient trea
and 12-step group involvement on one-year substance abuse tre
outcomes. J. Stud. Alcohol 59, 513–522.

eterson, K., Swindle, R., Phibbs, C., 1994. Determinants of readm
following inpatient substance abuse treatment: A National Study o
Programs. Med. Care. 32, 535–550.

http://www.oqp.med.va.gov/cpg/sud/g/sud%20specialty%20summary.pdf
http://www.oqp.med.va.gov/cpg/sud/g/sud%20specialty%20summary.pdf


A.H.S. Harris et al. / Drug and Alcohol Dependence xxx (2006) xxx–xxx 9

R Development Core Team, 2005. R: A Language and Environment for
Statistical Computing. R Foundation for Statistical Computing, Vienna,
Austria.

Raudenbush, S.W., Bryk, A.S., 2001. Hierarchical Linear Models: Appli-
cations and Data Analysis Methods, second ed. Sage, Thousand Oaks,
CA.

Ritsher, J.B., McKellar, J.D., Finney, J.W., Otilingam, P.G., Moos, R.H.,
2002a. Psychiatric comorbidity, continuing care and mutual help as pre-
dictors of five-year remission from substance use disorders. J. Stud.
Alcohol 63, 709–715.

Ritsher, J.B., Moos, R.H., Finney, J.W., 2002b. Relationship of treatment ori-
entation and continuing care to remission among substance abuse patients.
Psychiatr. Serv. 53, 595–601.

Sannibale, C., Hurkett, E., Van Den Bossche, D., O’Connor, D., Zador,
D., Capus, C., Gregory, K., McKenzie, M., 2003. Aftercare atten-
dance and post-treatment functioning of severely substance depen-
dent residential treatment clients. Drug Alcohol Rev. 22, 181–
190.

Schaefer, J.A., Ingudomnukul, E., Harris, A.H.S., Cronkite, R.C., 2005. Con-
tinuity of care practices and substance use disorder patients engagement
in continuing outpatient care. Med. Care. 43, 1234–1242.

Shipley, W.C., 1940. A self-administering scale for measuring intellectual
impairment and deterioration. J. Psychol. 9, 371–377.

Solomon, K.E., Annis, H.M., 1989. Development of a scale to measure out-
come expectancy in alcoholics. Cogn. Ther. Res. 13, 409–421.

Swindle, R.W., Peterson, K.A., Paradise, M.J., Moos, R.H., 1995. Measuring
substance abuse program treatment orientations: the drug and alcohol
program treatment inventory. J. Subst. Abuse 7, 61–78.

Tonigan, S., Miller, W.R., 1992. The Religious Beliefs and Behaviors Scale.
Unpublished Manuscript. University of New Mexico, Albuquerque, New
Mexico.

Venables, W.N., Ripley, B.D., 2002. Modern Applied Statistics with S, fourth
ed. Springer, New York.

Walker, R., Donovan, D., Kivlahan, D., O’Leary, M., 1983. Length of stay,
neuropsychological performance, and aftercare: influences on alcoholism
treatment outcome. J. Consult. Clin. Psychol. 51, 900–911.


	Predictors of engagement in continuing care following residential substance use disorder treatment
	Introduction
	Previous research

	Methods
	Participants
	Measures
	Primary outcome
	Consecutive months of engagement in continuing care

	Predisposing characteristics
	Need-related characteristics
	Prior Service utilization
	Frequency of alcohol and drug use
	Quantity of alcohol use
	Severity of alcohol dependence
	Substance-related problems
	History of suicidality
	Psychiatric symptoms

	Recovery resources and barriers
	Motivation
	Thoughts and beliefs about alcohol and drug use
	Positive and negative expectancies for continued use
	Positive and negative expectancies for quitting
	Social resources and stressors
	Religious beliefs and behaviors
	Coping
	Cognitive functioning

	Treatment characteristics
	Treatment orientation
	Treatment environment


	Analytic strategy

	Results
	Discussion
	Clinical implications
	Limitations
	Conclusions and directions for future research

	Acknowledgements
	References


