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Matching Clients to Alcoholism
Treatment Based on Severity of Alcohol
Dependence

Ned L. Cooney, Ph.D., Thomas F. Babor, Ph.D., and Mark D. Litt, Ph.D.

ABSTRACT

Several studies have reported significant matching effects based on individual differ-
ences in severity of alcohol dependence. An alcohol dependence matching hypothesis de-
veloped for Project MATCH predicted that clients who have greater aleohol dependence
would have better outcomes following Twelve Step Facilitation (TSF) than following
Cognitive-Behavioral Coping Skills Therapy (CBT) or Motivational Enhancement Ther-
apy (MET), relative to clients who have less alcohol dependence. The CBT versus TSF
matching contrast was supported in the aftercare arm. However, this matching contrast
was not supported in the outpatient arm, and the MET versus TSF matching contrast
was not supported in either arm. The significant aftercare CBT versus TSF matching ef-
fects were found in the year after treatment, and it is not known whether these matching
effects were maintained beyond 1 year because the aftercare sites did not participate in
the 3-year followups. Aftercare clients with severe dependence had better drinking out-
comes (higher percentage of days abstinent (PDA) and lower drinks per drinking day
(DDD)) when assigned to TSF, while those with low levels of dependence had better out-
comes (higher PDA and lower DDD) when assigned to CBT. In a post hoc analysis, sub-
jects in the aftercare sample were divided into groups; those with scores on the Ethanol
Dependence Syndrome Scale less than or equal to 35 were classified low dependence, and
those with scores greater than 35 were classified high dependence. Matched clients had a
10-percent higher success rate than mismatched clients and a 5-percent higher success
rate than unmatched (randomly assigned) clients. These effects are not large, so clini-
cians should expect only modest gains from using this matching strategy. Process analy-
ses supported the hypothesis that the alcohol dependence matching effect in the
aftercare arm was mediated by differences in the degree of therapist emphasis on absti-
nence. Only partial support was found for the other causal chain hypothesis that Alco-
holics Anonymous attendance mediated the dependence-treatment matching effect.

proved nomenclature, consistent classifica-

tion criteria, and more objective measure-
ment procedures, several investigators have
postulated a construct termed the alcohol de-
pendence syndrome (ADS). First introduced in a
seminal paper by Edwards and Gross (1976),
the construct was given its most formal descrip-
tion in 1977 by a group of investigators con-
vened by the World Health Organization
(Edwards et al. 1977) and has recently provided
the conceptual underpinnings for the definition
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Matching Clients to Alcoholism Treatment Based on Severity of Alcohol Dependence

As an empirical clustering of cognitive, be-
havioral, and physiological phenomena, the
ADS includes the following seven elements (Ed-
wards and Gross 1976; Edwards et al. 1977):

m Narrowing of the drinking repertoire, that
is, a tendency for the drinking pattern to
become stereotyped around a regular
schedule of almost continuous daily alcohol
consumption.

m Increased salience of drink-seeking behav-
ior, such that alcohol is given greater prior-
ity than its adverse consequences or
inconveniences.

® Increased tolerance to alcohol, reflected in
a capacity to sustain high levels of con-
sumption and the need to drink more alco-
hol than previously to achieve a constant
level of effect.

= Repeated withdrawal symptoms, including
affective disturbance, tremor, nausea, and
sweating.

a Relief or avoidance of withdrawal by fur-
ther drinking.

m Subjective awareness of compulsion to
drink, including such phenomena as crav-
ing for alcohol, impaired control of alcohol
intake once drinking has commenced, and
difficulty in abstaining from drinking.

= Rapid reinstatement of symptoms if drink-
ing is resumed after a period of abstinence.

The last element is no longer considered as a di-
agnostic criterion because it describes a charac-
teristic of the syndrome as a whole.

There is now good evidence from interview
and questionnaire studies to show that the
main components of dependence can be reliably
assessed (Stockwell et al. 1983; Babor 1996) and
that many of them cluster together to form a
core syndrome (Edwards 1986; Babor, Lauer-
man, and Cooney 1987). Factor analytic studies
have not only provided support for the construct
validity of a single alcohol dependence factor
(Kosten et al. 1987; Skinner and Allen 1982) but
have also demonstrated that the construct has
similar characteristics in alcoholic clients and
heavy drinkers in different cultures (Babor,
Lauerman, and Cooney 1987; Hall et al. 1993;
Allen et al. 1993). Finally, one study has shown
that dependence severity predicts the rapidity
of reinstatement of dependence symptoms after

a period of abstinence (Babor, Cooney, and
Lauerman 1987).

Evidence for Matching

In addition to research on the construct valid-
ity and predictive utility of the ADS concept,
several studies suggest that the severity of alco-
hol dependence may have implications for treat-
ment matching. Polich and associates (1981),
for example, looked at higher order interaction
effects between alcohol dependence, marital
status, age, and relapse to drinking at 18
months and 4 years after treatment. Older men
with a high severity of dependence at admission
to treatment had a lower risk of relapse if they
abstained rather than engaged in nonproblem
drinking at 18 months, regardless of marital
status. The reverse was true for younger men
with low dependence severity. But for older men
with low dependence and younger men with
high dependence, marital status played a mod-
erating role. Those who were married had lower
relapse rates if they abstained, whereas non-
married men had lower relapse rates if they

" were nonproblem drinkers. Other studies have

also shown that severity of dependence is a
strong predictor of the alcoholic’s ability to en-
gage in nonproblem drinking over time
(Sanchez-Craig et al. 1984; Foy et al. 1984; Tay-
lor et al. 1986; Vaillant 1983).

Only a few studies have evaluated severity of
dependence in relation to treatment in a ran-
domized trial. Orford and colleagues (1976) con-
cluded that clients who had been classified as
severely dependent (i.e., gamma alcoholics)
were more likely to have better 2-year outcomes
if they had received treatment (outpatient plus
inpatient) rather than one session of advice.
Conversely, nongamma alcoholics fared better
if they received advice rather than treatment. A
10-year followup study of these clients indicated
that the better outcome of the more dependent
clients was associated with more treatment and
Alcoholics Anonymous (AA) involvement (Tay-
lor et al. 1986). However, a more recent reanal-
ysis of the 1-year outcomes of the Orford group’s
(1976) study found no evidence for a treatment-
matching effect and called into question the
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Part II: Alcohol Dysfunction

conclusions of the original report (Edwards and
Taylor 1994).

Given these conflicting findings, there is rea-
son to evaluate the alcohol dependence hypothe-
sis in a more precise and systematic way. The
original study by Orford and associates (1976)
and the recent secondary analysis of the 1-year
outcome data (Edwards and Taylor 1994) were
based on measures of dependence and treat-
ment outcome that were not designed to explore
the treatment-matching implications of depend-
ence. The matching hypothesis was tested in an
entirely post hoc manner. It was based on a
rather crude classification of clients as gamma
and nongamma alcoholics, and the predictions
dealt with the relationship between dependence
and intensity of therapy, rather than depend-
ence and type of treatment. Given these limita-
tions, and the wide acceptance of the original
findings, it seemed important to conduct a more
systematic test of the dependence severity hy-
pothesis in Project MATCH.

Statement of Hypothesis

This hypothesis is based on research and
speculation suggesting that the alcohol depend-
ence syndrome has important implications for
treatment matching. It differs from the hypoth-
esis on alcohol involvement discussed elsewhere
in this volume in that the matching variable is
more specific (alcohol dependence versus alco-
hol involvement) and the predicted ifiteractions
are different. For example, the alcohol involve-
ment hypothesis predicted that Cognitive-Be-
havioral Coping Skills Therapy (CBT; Kadden
et al. 1992) and Twelve Step Facilitation (TSF;
Nowinski et al. 1992) would have similar im-
pacts on clients with higher dependence, while
the present hypothesis predicted that these
treatments would have a differential impact on
clients as severity of dependence increased.

All a priori matching hypotheses in Project
MATCH were specified as predictions that the
slopes of the regression lines of the matching
variable on the primary outcome variables
would significantly differ across specified treat-
~ments. The hypotheses identified the direc-
tional nature of the difference in slopes, but

they did not specify whether or where the re-
gression lines intersected. Thus, the alcohol de-
pendence matching hypothesis was specified as
follows: Clients who have greater alcohol de-
pendence will have better outcomes following
TSF than following CBT or Motivational En-
hancement Therapy (MET; Miller et al. 1992),
relative to clients who have less alcohol
dependence. ‘

We tested this hypothesis as two a priori con-
trasts, one comparing TSF and CBT and the other
comparing TSF and MET. As illustrated in figure
1, we predicted that the slope of the TSF regres-
sion line would be more positive than the slopes of
the CBT or MET regression lines. No prediction
was made regarding whether or where the regres-
sion lines intersect. The alpha level was divided
evenly between the two contrasts.

Good (TSF)
Drinking
outcome
(CBT, MET)
Poor
Low High

Severity of dependence

Figure 1. Predicted relationships between sever-
ity of dependence and drinking outcome for clients
treated with TSF, CBT, and MET.

Measurement of Matching
Variable

Matching Variable

Dependence severity was measured by means
of the Ethanol Dependence Syndrome Scale
(EDSS), a set of 16 self-report items developed
and validated by Babor and colleagues (Hessel-
brock et al. 1983; Hall et al. 1993; Babor 1996).
This scale has been demonstrated to predict in-
tensity of reinstatement of drinking among in-
dividuals who relapsed after inpatient treat-
ment (Babor, Cooney, and Lauerman 1987). An
analysis of the baseline Project MATCH data
(Babor 1996) showed that the scale has a

32



Matching Clients to Alcoholism Treatment Based on Severity of Alcohol Dependence

normal distribution (skewness=0.35, n=1702)
and good test-retest as well as internal consis-
tency reliability (alpha=0.90, n=1543). The total
dependence score on the EDSS is highly corre-
lated with the Alcohol Use Inventory G scale (r=
0.69, n=1590).

Dependent Variables

The primary dependent measures used to
evaluate the dependence hypothesis were
drinks per drinking day (DDD) and percentage
of days abstinent (PDA). These were derived
from data obtained in Form 90 interviews
(Miller and Del Boca 1994) scheduled every 3
months in the year following treatment. Data
from these followups were also used to compute
a composite outcome variable (Zweben and Cis-
ler 1996) that was used as a secondary outcome
measure.

Causal Chain Hypotheses

Two causal chain hypotheses were developed
prior to examination of outcome data. The de-
pendence-matching effect was thought to be

Emphasis on
abstinence

™

Emphasis
by
dependence

/

Dependence

AA attendance

’7 Treatment }—b

AA attendance
by
dependence

Dependence

Figure 2. Hypothetical causal chains for matching based on alcohol
dependence. (4) Causal chain in relation to therapist’s emphasis on ab-
stinence. (B) Causal chain in relation to AA attendance.

mediated by (a) the degree of emphasis that the
therapist placed on abstinence as a goal of treat-
ment and (b) differences in the client’s fre-
quency of AA attendance. Figure 2 illustrates
these hypothesized causal models.

The first causal chain hypothesis predicted a
mediating role for the degree of emphasis that
the therapist placed on abstinence as a goal.
TSF therapists were expected to give a strong
message to clients that complete abstinence is
necessary because any alcohol consumption is
likely to lead to loss of control; CBT and MET
therapists were not expected to emphasize ab-
stinence and loss of control as strongly or as ex-
plicitly. CBT provided explicit instruction in
how to cope after a “lapse.”

Highly dependent clients were expected to do
poorly with CBT because their coping skills
would be inadequate to deal with lapses. In
these clients, a high level of dependence is

“thought to produce rapid reinstatement of de-

pendence symptoms after the reinitiation of
drinking. MET used an empathic, client-cen-
tered, gently persuasive approach to help clients
who are ambivalent about abstinence to con-
sider their options. Severely de-

pendent clients were expected

A to do poorly with MET because

it was thought they might at-
tempt to pursue a moderate
drinking goal or they may need

Drinking outcome more than client-generated

strategies.

On the other hand, clients
with mild dependence were ex-
pected to do well with CBT be-
cause they could effectively uti-
lize the lapse-coping skills, and
B they would also do well with
MET because they might have a
reasonable chance of success if

Drinking outcome “they chose a moderate drinking

goal. In contrast, clients with
low levels of dependence were
expected to do poorly with TSF
because the notion of loss of con-
trol that is strongly emphasized
in AA would not be consistent
with their personal experience
of their own drinking history.
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- A second causal chain hypothesis predicted a

mediating role for AA attendance. Firat, it was
predicted that TSF would result in more AA
meeting attendance across all types of clients
compared with CBT or MET. 8econd, it was pre-
dicted that severely dependent clients would at-
tend more AA meetings than mildly dependent
clients. This prediction was based on the expec-
tation that clients who attended: AA meetings
would be likely to receive the message that any
drinking would result in loss of control. This
loss of control message was expected to resonate
in the highly dependent subjects because they
have frequently experienced such loss of con-
trol. On the other hand, the loss of control mes-
sage was expected to be dissonant to clients
with mild dependence. The degree of concor-
dance between the loss of control message and
previous experience of clients was expected to
affect AA meeting attendance.
- Frequent AA attendance was expected to be
associated with reduced drinking. However, to
produce a matching effect, the impact of AA at-
tendance on drinking should be different for cli-
ents with severe or mild dependence. Among se-
verely dependent clients, greater AA attend-
ance was predicted to be associated with less
drinking, and this AA-drinking correlation was
expected to be lower in mild or moderately de-
pendent clients (i.e., AA attendance really helps
severely dependent clients while an absence of
AA predicts failure in these clients).

Results

The prognostic and matching effects involv-
ing alcohol dependence were previously re-
ported in Project MATCH Research Group
(1997b). These findings are summarized below.

Prognostic Effects of
Severity of Dependence

* The prognostic effects of pretreatment de-
pendence on posttreatment alcohol consump-
tion were examined first. Prognostic analyses
were conducted using the same latent growth
approach that was utilized in the previously re-
ported analysis of matching effects (Longa-
baugh and Wirtz, this volume, p. 4; Project

MATCH Research Group 1997a). The prognos-
tic model included a backward elimination ad-
justment for the other significant a priori
matching attributes and their matching inter-
action effects. As previously reported, depend-
ence was a significant predictor of PDA in the
outpatient arm (p<.01), with more severe de-
pendence associated with a lower frequency of
drinking. Dependence did not predict DDD in
the outpatient arm, nor did it predict PDA or
DDD in the aftercare arm.

Dependence by Treatment
Interaction Effects

Interaction effects were modeled as a “latent
growth process” as described in the chapter by
Longabaugh and Wirtz (this volume, p. 4) and
the Project MATCH Research Group (19970).
Table 1 shows F and nondirectional p values for
all possible dependence by treatment interac-
tion effects. Our a priori matching hypotheses
predicted better outcomes for high-dependence
clients in TSF and better outcomes for low-de-
pendence clierts in CBT or MET. The predicted
interaction effects contrasting CBT versus TSF
treatments reached a Bonferroni-corrected level
of significance for PDA (directional p<.01) and
for DDD (directional p<.01) outcomes in the
posttreatment period in the aftercare arm. Fig-
ure 3 shows that these were disordinal interac-
tions. Aftercare clients with severe dependence
had better drinking outcomes (higher PDA and
lower DDD) when assigned to TSF, while those
with low levels of dependence had better out-
comes (higher PDA and lower DDD) when as-
signed to CBT.

To evaluate the clinical relevance of these
matching effects, we estimated the PDA and
DDD outcomes for clients with pretreatment de-
pendence scores in the highest and lowest decile
for the aftercare sample. Matched clients drank
on average approximately 7 to 10 percent fewer
days or about 2.5 fewer days per month. It is
more difficult to interpret differences in DDD
because clients who were abstinent for a given
posttreatment month were assigned a DDD
score of zero for those months.

As shown in table 1, CBT versus TSF treat-
ment by dependence interaction effects were
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Table 1. F statistics and nondirectional p values for all dependence by treatment condition

interaction effects

Within treatment

Posttreatment

Treatment contrast MV x Tx MV x Tx x T MV x Tx MV xTx x T

PDA DDD PDA DDD PDA

DDD PDA DDD

Outpatient arm

CBT vs. MET F 0.02 0.40 1.99 1.21 041
p .89 .53 .16 27 .52
CBT vs. TSF F 0.40 0.03 0.12 0.25 0.18
p .53 .87 .72 .62 .67
MET vs. TSF F 0.59 0.67 1.23 0.42 1.14
P 44 41 27 52 28
MV x Tx F 0.35 0.36 1.08 0.60 0.58
p 71 .70 .34 .55 .56
. Aftercare arm
CBT vs. MET F 1.44 1.04 2.53 4.20 2.86
p .23 .31 11 .04 .09
CBTvs. TSF F 1.30 0.34 0.88 2.46 6.30
p .26 .56 .35 .12 .01
MET vs. TSF F 0.00 0.17 0.35 0.18 0.62
p .97 .68 .b5 .68 43
MV x Tx F 0.95 0.53 1.30 2.37  38.37
p .39 .59 27 .09 .03

0.72 1.19 0.00
.40 .28 .96
0.15 0.56 1.23
.70 .45 27
0.25 0.15 1.28
.62 .70 .26
0.36 0.62 0.86
.70 .54 42
2,13 0.01 0.31
.15 91 .57
5.34 1.87 0.12
.02 .24 .73
0.69 1.00 0.74
41 .32 .39
2.79 0.78 0.38
.06 .46 .69

NOTE: MV=matching variable, Alcohol Dependence; Tx=treatment; T=time; PDA=percentage of days abstinent; DDD=

drinks per drinking day
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Figure 8. Posttreatment plot of percentage of days abstinent and dririks
per drinking day in the aftercare arm showing the interaction between CBT
and TSF treatments and baseline alcohol dependence. The vertical axes rep-
resent predicted outcome scores, and the horizontal axes represent baseline
alcohol dependence, with higher scores indicating higher dependence. The
triangles on the horizontal axes indicate the 10th and 90th percentiles for alco-
hol dependence in the aftercare arm. (Reprinted with permission from Jour-
nal of Studies on Alcohol, Vol. 58, pp. 7-29, 1997. Copyright by Alcohol
Research Documentation, Inc., Rutgers Center of Alcohol Studies, Piscat-
away, NJ 08854.)

significant predictors of out-
come in the aftercare arm in
the posttreatment period.
However, this matching con-
trast was not significant
during the active treatment
period, nor was it significant
in the outpatient arm in the
within-treatment or post-
treatment periods. In addi-
tion, none of the expected in-
teraction effects contrasting
TSF and MET treatments
was significant.

In order to gain another
perspective on the magni-
tude of the alcohol depend-
ence-matching effects, we
examined the impact of ap-
plying a dependence match-
ing strategy on a composite
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outcome variable. The entire sample of aftercare
subjects was divided into matched or mis-
matched groups. High-dependence subjects
were considered matched when they were ran-
domly assigned to TSF and mismatched when
randomly assigned to CBT, while low-depend-
ence subjects were considered matched when
assigned to CBT and mismatched when as-
signed to TSF. Subjects in the aftercare sample
were divided into low- and high-dependence
groups with the cut point based on the EDSS
score at the intersection point in figure 3. Scores
less than or equal to 35 were classified low de-
pendence and scores greater than 35 were clas-
sified high dependence.

Outcome was examined using a composite
outcome variable based on drinking measures
from the Form 90 (Miller 1996) and alcohol-re-
lated negative consequences from the DrInC
questionnaire (Miller et al. 1995; see Zweben
and Cisler 1996 for a description of the compos-
ite outcome variable). Outcome was classified as
a “success” when a subject reported no heavy
drinking or alcohol-related negative conse-
quences in the preceding 3 months. Outcome
was classified as a “failure” when a subject re-
ported any heavy drinking and/or consequences
in the 3-month window. Figure 4 reveals that
the maximum matching effect in the aftercare
arm on the composite outcome measure oc-
curred during the 4 to 9 months after

70
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termination of treatment. Matched clients had
an approximately 10-percent higher success
rate than mismatched clients and an approxi-
mately 5-percent higher success rate than un-
matched (randomly assigned) clients.

Causal Chain Results for
Emphasis on Abstinence

The first causal chain analysis tested for the
possible mediating role of differential emphasis
on abstinence versus moderation and loss of
control versus lapse coping. The assessment of
treatment process in Project MATCH used
methodology adapted from the National Insti-
tute of Mental Health Collaborative Study on
Treatment of Depression (Elkins et al. 1985).
Every Project MATCH session was videotaped,
and Likert-type items for rating these tapes
were generated from treatment manuals. After
the MATCH Tape Rating Scale (MTRS) was de-
veloped, all session tapes from the second week
of treatment and a randomly selected subsam-
ple of 150 week-6 session tapes were rated (see
Carroll et al. 1998 for a detailed description of
the MTRS). The following items from the MTRS
were analyzed as potential mediating variables.

.m Jtem 40. To what extent did the therapist
discuss or address the patient’s commit-
ment to abstinence? (Commitment to
Abstinence)

® Jtem 46. To what extent did the therapist

explicitly discuss the ratio-

nale for/advantages of a

treatment goal of abstinence

OR the disadvantages of a

treatment goal of reduction

rather than cessation of al-

cohol use? (Abstinence as a

Goal)
® Item 47. To what extent did

the therapist convey to the

patient that a slip does not
necessarily mean that the

patient will experience a
- full-blown relapse? (Slip Is

40
1-3 Mo 4-6 Mo

Time period

During Tx

7-8 Mo

1012Me  Not Relapse)
Is there a greater emphasis

Figure 4. Alcohol dependence matching effects on composite outcome O abstinence as the goal of

across time. Matching to CBT versus TSF, aftercare arm. Matching strat-
egy: EDSS <35 assigned to CBT; EDSS > 35 assigned to TSF.

treatment in TSF than in CBT
or MET? The mean ratings on
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items measuring commitment to abstinence, ab-
stinence as a treatment goal, and the belief that a
slip is not a relapse were examined by treatment
condition for the outpatient and aftercare sam-
ples. Multivariate tests indicated main effects of
treatment condition on these MTRS items in both
the outpatient arm (Wilk’s Lambda=0.89; F(6,
1462)=15.02; p<.001) and the aftercare arm
(Wilk’s Lambda=0.84; (6, 1214)=18.68; p<.001).

In the outpatient arm, univariate tests sug-
gested that the items measuring Commitment
to Abstinence (F(2, 733)=14.08; p<.001) and Ab-
stinence as a Goal (F(2, 733)=16.76; p<.001)
were responsible for the effect. There were no
significant differences among treatments on the
‘Slip Is Not Relapse item. Scheffé multiple com-
parisons, contrary to predictions, indicated the
MET sessions were rated higher than CBT or
TSF sessions on Commitment to Abstinence. On
the other hand, as predicted, TSF was rated
higher than CBT or MET on the Abstinence as a
Goal item (table 2).

In the aftercare arm, univariate tests again
found differences on Commitment to Absti-
nence (F(2, 609)=29.38; p<.001), and on Absti-
nence as a Goal (F(2, 609)=7.99; p<.001) but not
on Slip Is Not Relapse. Scheffé multiple compar-
isons, contrary to predictions, indicated that
MET was higher than TSF, but consistent with
predictions, TSF was higher than CBT on Com-
mitment to Abstinence. Also consistent with
predictions, TSF was higher than CBT or MET
on Abstinence as a Goal.

The answer to the causal chain question
posed above is somewhat mixed. In both the out-
patient and aftercare arms, there was a greater
emphasis on abstinence as a goal of treatment
in the TSF sessions. High scores for the MET
condition on Commitment to Abstinence may be
the result of MET’s explicit focus on encourag-
ing commitment to change. The absence of high
scores on Abstinence as a Goal in the MET con-
dition suggests that the MET focus on commit-
ment to change was not always a focus on com-
mitment to abstinence. With this pattern of
tape-rating results in mind, we decided to con-
duct further causal chain analyses on the Absti-
nence as a Goal item, believing that it had the
best potential to reflect the process underlying
dependénce matching effects.

Do differences in emphasis on abstinence have
a differential impact on clients with high and
low dependence? We expected that a greater de-
gree of emphasis on abstinence would result in
less drinking among clients with high depend-
ence, while a lack of emphasis on abstinence
would result in less drinking among clients with
low dependence. To test this, we examined the
dependence by emphasis on abstinence interac-
tion effect in a series of repeated-measures
analyses of variance (ANOVA)models contain-
ing the following terms: baseline drinking, site,
main effect of dependence, and main effect of
emphasis on abstinence. Dependent variables
were monthly PDA and DDD in separate
analyses.

Table 2. Means and (SDs) for Emphasis on Abstinence items from the
MATCH Tape Rating Scale

. Qutpatient Aftercare

CBT MET -~ TSF CBT MET TEF
n=233 n=249 n=264 - n=210 n=209 n=193

Commitment to Abstinence 1.76 2.22 1.88 1.41 2.15 1.65
(.93) (1.07) (1.02) (.79) (1.09) (.86)

Abstinence as a Goal 1.37 1.54 1.88 1.18 1.27 1.56
71 (.86) (1.10) (.58) (.69) (.89)

Slip Is Not Relapse 1.28 1.17 1.25 1.23 1.22 1.25
(.64) (.61) (.57) (.75) (.69) (.59)

NOTE: MATCH Tape Rating Scale items range from 1 to 5.
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In the outpatient arm, the dependence by em-
phasis on abstinence interaction effect was not
significant for either PDA or DDD. On the other
hand, this interaction effect was significant in
the aftercare arm for both PDA (F(1, 351)=5.60;
Pp<.05) and for DDD (F(1, 351)=4.78; p<.05). Fig-
ure 5 shows this interaction effect, revealing
that low-dependent aftercare clients had better
PDA outcomes when assigned to therapists who
did not give an abstinence message. High-de-
pendent aftercare clients had equivalent out-
comes regardless of the degree of emphasis on
abstinence.
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Figure 5. Interaction of therapy emphasis on ab-
stinence with alcohol dependence in the aftercare
arm, CBT and TSF clients only.

The ultimate test of whether or not emphasis
on abstinence mediated the dependence-match-
ing effect is to examine a repeated-measures
ANOVA model containing both a treatment by
dependence term and an emphasis on absti-
nence by dependence term along with their as-
sociated main effects. When this was done, the
treatment by dependence term was made
nonsignificant for PDA outcome (F(1, 344)=
1.85; p>.1) and for DDD outcome (F(1, 344)=
3.40; p>.05). This supports the conclusion that,
particularly for PDA outcome, the alcohol de-
pendence matching effect in the aftercare arm
was mediated by differences in the degree of
therapist emphasis on abstinence.

AA Attendance Causal Chain Results

Do severely dependent clients attend more AA
meetings than less dependent clients? Do TSF
clients attend more AA meetings than CBT or
MET clients? Frequency of AA meeting atten-
dance was assessed by research interviews con-
ducted at posttreatment and at 3, 6, 9, and 12
months following treatment. Repeated-mea-
sures analysis of covariance (ANCOVA) using
type-1 sum of squares (i.e., a hierarchical proce-
dure) was used to determine the effects of pre-
treatment dependence and treatment assign-
ment on the five repeated measures of AA meet-
ing attendance, adjusting for site differences.
Factors were entered in the following order:
site, treatment assignment, baseline depend-
ence, and the interaction of treatment with
dependence.

In the outpatient arm, AA meeting atten-
dance was associated with higher dependence
(F(1, 831)=24.39; p<.001), with treatment as-
signment (F(2, 831)=20.48), and with a signifi-
cant dependence by treatment interaction (¥(2,
831)=5.31; p<.01). Although dependence was
analyzed as a continuous variable, it was tri-
chotomized to illustrate these effects. As shown
in figure 6, the high-dependence outpatient cli-
ents assigned to TSF treatment attended ap-
proximately twice as many AA meetings as did
clients assigned to CBT or MET.

Among aftercare clients, AA meeting atten-
dance was also associated with higher depend-
ence (F(1, 673)=16.31; p<.001) and with treat-
ment assignment (F(2, 673)=6.36; p<.001).
However, the treatment by dependence interac-
tion effect was nonsignificant. Thus, it is con-
cluded that in both the outpatient and aftercare
arms, TSF resulted in more AA meeting atten-
dance than CBT or MET, and more severely de-
pendent clients were more likely to attend AA
meetings. The relationship between depend-
ence and AA attendance is particularly strong
in the outpatient TSF treatment condition.

Is AA attendance predictive of less alcohol
consumption? Does AA attendance have a differ-
ential impact on clients with high and low de-
pendence? Repeated-measures ANCOVA using
type-1 sum of squares was used to determine
the predictive effects of within-treatment AA
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attendance and treatment assignment on 12
monthly measures of drinking, adjusting for
site differences. In these analyses, baseline
drinking was the covariate. Factors were then
entered in the following order: AA attendance
during treatment, baseline dependence score,
and the interaction of AA attendance with base-
line dependence.

In the outpatient arm, more frequent AA at-
tendance within treatment was positively asso-
ciated with PDA in the year after treatment
(F(1, 843)=47.13; p<.001), and the AA attend-
ance by dependence interaction was not signifi-
cant. DDD outcome results were similar, with a
significant prognostic effect found for AA attend-
ance (F(1, 843)=41.07; p<.001) and a nonsignif-
icant AA attendance by dependence interaction.

Aftercare arm results mirrored those in the
outpatient arm. AA attendance within treat-
ment was predictive of PDA outcome (F(1, 670)=
40.51; p<.001), with a nonsignificant AA atten-
dance by dependence interaction. Similarly, AA
attendance predicted DDD in the aftercare arm,
with a nonsignificant AA attendance by depend-
ence interaction.

In summary, in both the outpatient and after-
care arms, TSF clients attended more AA meet-
ings than CBT or MET clients, severity of alco-
hol dependence was a strong predictor of AA at-
tendance, and AA attendance was a strong pre-
dictor of drinking outcome. However, no evi-
dence was found in either arm for an AA atten-
dance by dependence interaction effect. This in-
teraction effect also was not significant when
the analyses were repeated using only clients
assigned to the CBT and TSF conditions. Thus,
- we do not have evidence to support the hypothe-
sis that differences in AA attendance mediated
the dependence treatment-matching effect in-
volving CBT and TSF treatments. Although ele-
ments of the AA attendance causal chain were
supported, the overall chain does not explain
the dependence-matching effects.

Discussion

The degree of alcohol dependence has long
been considered an important variable in plan-
ning treatment (Lindstrom 1992). In the

present study, it was hypothesized that TSF, a
treatment that was thought to put greater em-
phasis on the need for total abstinence (because
of the alcoholic’s assumed powerlessness over
alcohol), would be more effective with highly de-
pendent clients than either CBT, which teaches
relapse prevention skills, or MET, which fo-
cuses on motivating clients to develop their own
strategy to achieve abstinence. In addition, it
was hypothesized that CBT would be more ef-
fective with clients at low levels of dependence
because they could make greater use of coping
skills. Finally, low-dependence clients were ex-
pected to respond well to MET because they
might prefer its greater flexibility regarding ab-
stinence versus nonabstinence treatment goals.

In contrast, low-dependence clients treated in
TSF were expected to do poorly because the dis-
ease concept promoted by AA, with its emphasis
on loss of control, would be inconsistent with
their experience. To the extent that a major fea-
ture of severe dependence is impaired control
over drinking, TSF is likely to be more effective
with severely dependent alcoholics because of
its assumption that loss of control occurs imme-
diately with alcohol ingestion and its emphasis
on. the need to obtain support from the AA
Fellowship.

The results from the aftercare treatment arm
of the trial were consistent with the outcome
predictions involving the TSF versus CBT con-
trast. Clients low in dependence had better out-
comes when treated in CBT than when treated
in TSF, while those high in dependence had
better outcomes in TSF than in CBT. When cli-
ents were matched to CBT or TSF treatments
using a cut point of 35 on the Ethanol Depend-
ence Syndrome Scale, the success rate for
matched clients was approximately 10 percent
higher than for mismatched clients and approx-
imately 5 percent higher than for randomly as-
signed clients. These effects are not large, so cli-
nicians should expect only modest gains from
using this matching strategy.

Although there was support for the alcohol
dependence-matching hypothesis in the after-
care arm, there was no evidence for matching in
the outpatient arm. There also was no evidence
of matching effects involving the TSF versus
MET contrast. TSF versus CBT matching
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effects observed in the aftercare arm were not
evident during the treatment phase. These ef-
fects only emerged in the year following termi-
nation of treatment.

There are several possible explanations for
the finding of some significant dependence
matching only in the aftercare arm. First, the
distribution of dependence scores in the after-
care sample contained many more clients with
high dependence than did the outpatient sam-
ple. Sixty-four percent of the aftercare sample
met the definition of high dependence, com-
pared with only 37 percent of the outpatient
sample. It is therefore possible that there was
not a sufficient number of high-dependence cli-
ents in the outpatient sample to find a depend-
ence matching effect. Recent changes in treat-
ment practices might result in a greater number
of severely dependent clients being admitted di-
rectly to low-intensity outpatient treatment
than was the case when Project MATCH was
conducted. If the difference in matching effects
across Project MATCH arms is due to the base-
line dependence distribution, then outpatient
settings with greater numbers of highly depend-
ent clients might also find dependence-match-
ing effects.

A second possible explanation for the lack of

matching effects in the outpatient arm is that
aftercare clients probably received more encour-
agement to totally abstain from drinking and to
attend AA meetings in the context of the inten-
sive treatment delivered prior to randomization
to Project MATCH therapies. This may have
provided highly dependent aftercare clients as-
signed to TSF with a greater overall dose of
matched treatment, while aftercare clients with
low dependence assigned to TSF received an
overall greater dose of mismatched treatment.
On the other hand, outpatient clients in TSF
may not have received enough of a 12-step dose
to produce dependence-matching effects. This
explanation would imply that a greater inten-
sity or duration of TSF may be needed to pro-
duce matching effects among clients directly ad-
mitted to outpatient treatment.

A third potential reason for the differences
among study arms is that aftercare clients were
more likely to have “hit bottom,” suffering se-
vere negative consequences of drinking. This

could have made it more likely that they would
recognize their need for the support of AA.

The expected TSF versus MET matching ef-
fect did not emerge. This hypothesized match-
ing contrast was in part based on the idea that
severely dependent clients needed more than
the client-generated strategies employed in
MET. However, severely dependent clients as-
signed to MET in the aftercare arm actually re-
ceived a substantial amount of other therapy
prior to the start of their MET aftercare ther-
apy. This prior treatment may have diluted the
difference between aftercare MET and TSF in
intensity of treatment, washing out any poten-
tial MET versus TSF matching effect.

Causal chain analyses shed some light on the
processes underlying the aftercare CBT versus
TSF matching effects. Ratings of videotapes ob-
tained from therapy sessions confirmed the ex-
pectation that TSF treatment had a greater em-
phasis on abstinence as a goal of treatment than
CBT treatment. Research on controlled drink-
ing (Sobell and Sobell 1995) suggests that the
recovery of severely dependent individuals pre-
dominantly involves abstinence, while the re-
covery of those who are not severely dependent
predominantly involves moderate drinking. The
association between dependence severity and
outcome type appears to be independent of ad-
vice provided in treatment. Thus, dependence-
matching effects may have occurred in Project
MATCH because clients preferred and partici-
pated more actively in treatments that empha-
sized recovery outcomes that they had an inher-
ent likelihood of achieving.

Another causal chain model that was not
fully supported was the idea that the matching
effects were mediated by differences in AA at-
tendance. We did find that severely dependent
clients were more likely to attend and get in-
volved in AA meetings than were clients with-
out severe dependence. These results are con-
sistent with the findings of a meta-analysis
(Emrick et al. 1993) that reported that AA affili-
ation was modestly associated with variables
indicative of dependence (greater loss of control
over drinking, higher daily quantity of alcohol
consumption, more physical dependence, more
severity of dependence, and more obsessive-
compulsive involvement with drinking). We
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also found that greater AA attendance during
treatment was predictive of better posttreat-
ment outcomes. What was missing from this
causal chain was evidence that AA attendance
had a differential impact on clients with high
and low dependence.

Conclusions

m On intake, clients were administered the
16-item Ethanol Dependence Syndrome
Scale (EDSS). After an intensive treatment
episode, outcomes were improved by
matching those with high dependence
(scoring greater than 35 on the EDSS) to
TSF and by matching those with low de-
pendence (less than or equal to 35 on the
EDSS) to CBT. Matched clients had an ap-
proximately 10-percent higher success rate
than mismatched clients.

m Matching effects were not observed when
clients were directly admitted to the low-
intensity 12-session outpatient treatments
without prior intensive treatment.

m Process analyses supported the hypothesis
that the alcohol dependence-matching ef-
fect in the aftercare arm was mediated by
differences in the degree of therapist em-
phasis on abstinence. Only partial support
was found for another causal chain hypoth-
esis that differences in AA attendance me-
diated the dependence treatment matching
effect.
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The Alcohol Involvement Matching
Hypothesis and Findings

Robert G. Rychtarik, Ph.D., William R. Miller, Ph.D., and
J. Scott Tonigan, Ph.D.

ABSTRACT

Individuals high in alcohol involvement were predicted to have better outcomes in Cog-
nitive-Behavioral Coping Skills Therapy and Twelve Step Facilitation relative to Motiva-
tional Enhancement Treatment. It was hypothesized that differences in the intensity of
these treatments moderated this alcohol involvement by treatment interaction through
indirect effects on within-treatment drinking, within-treatment consequences, and post-
treatment self-efficacy. However, results failed to show a significant interaction between
alcohol involvement and treatment. Closer examination revealed that, contrary to predic-
tions, alcohol involvement was more positively associated with outcome among outpatient
clients as the followup period progressed. This positive association with outcome appeared
mediated by the greater motivation of high alcohol-involved individuals and their in-
creased likelihood of attending Alcoholics Anonymous (AA). Among aftercare clients, alco-
hol involvement was associated with poorer overall outcomes. However, alcohol
involvement's effects were not moderated by treatment intensity. The results suggest that
alcohol involvement’s influence on outcome is complex and varies with the treatment pop-

ulation, client motivation, and posttreatment AA attendance.

broad, multifaceted construct representing

the severity of an individual’s alcohol prob-
lem. The construct was meant to include but ex-
tend beyond the narrower concept of alcohol
dependence (i.e., psychoperceptual and psycho-
physical withdrawal symptoms). As such, alcohol
involvement also reflects the extent to which an

3- lcohol involvement was conceptualized as a

individual’s lifestyle is directed and influenced by

drinking. These additional facets include the ex-
tent to which an individual drinks in a sustained
fashion, is obsessed with drinking, and has expe-
rienced social consequences as a result of drinking
(e.g., unemployment, solitary lifestyle, detention
by authorities).

Robert G. Rychtarik, Ph.D.
Research Institute on Addictions

1021 Main Street

Buffalo, NY 14203

E-mail: rychtari@ria.buffalo.edu

The Rationale for the
Matching Hypothesis

A basic assumption providing the foundation
for the current hypothesis is that as alcohol in-
volvement increases there are fewer abstinent
days and more drinks per drinking day after
treatment. Although specific measures of alco-
hol involvement have varied across studies,
there exists some empirical support for this as-
sumption (e.g., Horn et al. 1990; Rounsaville et
al. 1987). The presumed relationship between
alcohol involvement and drinking outcomes also
suggests that individuals at different alcohol in-
volvement levels may respond differentially to
different treatment types. In particular, it is a
common belief that individuals with more se-
vere drinking problems benefit from more in-
tense treatments.

Unfortunately, there has been no direct test
of the assumption that high alcohol-involved
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Figure 1. Proposed causal model of (@) alcohol involvement and (b) treatment intensity on outcome. Paren-
theses in (b) represent alcohol involvement effects moderated by intensity.

The Moderating Effects of
Treatment Intensity

Figure 1b presents the alcohol involvement
model, including the moderating effects of treat-
ment intensity. Treatment intensity, as meas-
ured by the number of treatment sessions at-
tended over the period, was hypothesized to
buffer or moderate the direct or indirect effects
of aleohol involvement on within-treatment

variables. It was hypothesized that more in-
tense treatments, by definition, provide the op-
portunity for more frequent monitoring of the
individual’s efforts to remain abstinent. So, fre-
quent sessions are more likely to detect and ad-
dress a return to drinking in the 12-week treat-
ment period than would be the case if fewer ses-
sions were attended. Since high alcohol-in-
volved clients, by definition, may be more sus-
ceptible to more frequent and heavier drinking
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individuals benefit from treatments of higher
intensity. There is, however, some evidence in
the treatment outcome literature that treat-
ment intensity may interact with problem se-
verity to influence outcome. Most relevant to
the current discussion is the study of Orford and
colleagues (1976). They differentiated 100 mar-
ried alcoholics into gamma and nongamma
types and found at a 2-year followup that among
gammas, all successful outcomes occurred in

the more intensive outpatient condition, where- -

as among nongammas, successes were predomi-
nant in the minimal advice condition. So, a
cross-over effect was found, with outcome status
influenced by the interaction between treat-
ment type and problem severity. It should be
noted that recent findings failed to replicate
these results in the same sample at the 1-year
followup (Edwards and Taylor 1994). Still, the
Orford group’s results have had wide impact
and were extended to develop the present hy-
pothesis for the MATCH trial.

Advice in the study by Orford and associates
consisted of a half day’s assessment that in-

cluded a summary evaluation informing the cli-
ent of the alcohol problem and of the need to do
something about it. This condition bears a ge-
neric similarity to Motivational Enhancement
Therapy (MET; Miller et al. 1992), which in total
amounts to several hours of assessment followed
by four therapy sessions over 12 weeks. The pro-
cedure of providing important feedback to the cli-
ent as a motivator for change of lifestyle also is
shared by Brief Advice and MET.

In like fashion, the MATCH Cognitive-Be-
havioral Coping Skills Therapy (CBT; Kadden
et al. 1992) and Twelve Step Facilitation (TSF;
Nowinski et al. 1992) conditions share with the
Orford team’s intensive outpatient condition a
greater amount of therapeutic contact at a more
intensive level. The presumed active ingredi-
ents of differential intensity and amount of
treatment in the Orford group’s study would
also differentiate CBT and TSF from MET in
the MATCH study.

While there is no direct correspondence be-
tween gamma and nongamma alcoholism in the
Orford study and alcohol involvement as meas-
ured here, the constructs do share common attrib-
utes. The gamma alcoholic is a more severe type

characterized by both major symptoms and physi-
cal dependence. Nongamma alcoholics are less se-
vere and do not have signs of both symptoms and
physical dependence. In the MATCH study, alco-
hol involvement, characterized as a continuous
variable, included level of alcohol dependence and
symptoms/consequences as part of its definition.
Thus, the extrapolation of an interaction between
alcohol involvement and treatment intensity,
much as Orford and colleagues found between al-
coholic type and intensity, appears justified.

The Alcohol Involvement
Prognostic Model

Figure la provides a general model for con-
ceptualizing the effect of alcohol involvement on
posttreatment outcome. In this model, alcohol
involvement is expected to have a direct nega-
tive effect on outcome. In addition, a series of in-
direct effects of alcohol involvement on outcome
are predicted. These indirect effects occur
through alcohol involvement’s presumed nega-
tive effect on pretreatment self-efficacy, within-
treatment outcomes, and posttreatment self-ef-
ficacy. In addition, alcohol involvement is ex-
pected to have a positive association with

-within-treatment drinking consequences. Pre-

treatment self-efficacy, posttreatment self-effi-
cacy, and within-treatment drinking outcomes
are predicted to be positively associated with
followup outcomes. Drinking consequences, on
the other hand, are expected to be negatively as-
sociated with outcome.

The model assumes that individuals high in
alcohol involvement, by definition, have a history
of failed treatment attempts which will increase
the likelihood of poorer overall outcome in the fu-
ture. Similarly, this history of treatment failure
is presumed to result in lower self-efficacy both
initially and at the end of treatment. Self-efficacy
at the end of treatment also is expected to be in-
fluenced positively by outcome experiences dur-
ing treatment and negatively by within-treat-
ment drinking consequences. Based on the prior
literature (Rychtarik et al. 1992), self-efficacy is
assumed to be positively associated with both
within-treatment and followup outcome mea-
sures. It also is anticipated that within-treat-
ment outcomes will be positively associated with
outcomes at followup.
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during treatment, the opportunity to monitor
drinking status more frequently offers the pos-
sibility of increasing the number of abstinent
days postintake, subsequently reducing the
number of drinking-related consequences dur-
ing treatment, and in turn, increasing an indi-
vidual’s confidence in resisting further drinking
(i.e., self-efficacy). So, while alcohol involve-
ment would tend to lower the percentage of ab-
stinent days within treatment, more and fre-
quent sessions would buffer this effect and di-
minish the negative within-treatment relation-
ship between alcohol involvement and percent-
age of days abstinent.

Several features of the model presented in
figure 1b should be noted. First, we used the
treatment intensity measure (i.e., number of
treatment sessions attended) rather than a
treatment condition variable to distinguish the
low intensity Project MATCH MET from the
CBT and TSF. We chose this approach for two
reasons. First, although the three treatment
conditions varied in philosophy and approach,
the current hypothesis assumes that intensity
alone moderates the alcohol involvement effect.
Clear differences in the average number of ses-
sions attended by MET versus CBT and TSF cli-
ents were observed. So, the intensity measure
provides a way to discriminate between MET
and the CBT and TSF treatments.

Second, inclusion of a treatment condition
variable in the model would add error to the in-
tensity measure since the actual number of ses-
sions attended in CBT and TSF varied among
clients. Clients attending only a few sessions of
CBT and TSF would be expected to benefit no
more than individuals in MET. Finally, the
model assumes that treatment intensity posi-
tively influences outcome through its indirect
effects on within-treatment drinking, within-
treatment drinking consequences, and post-
treatment self-efficacy. No direct effect of treat-
ment intensity on outcome is hypothesized.

Statement of the Martching
Hypothesis

On the basis of the above models, it was hy-
pothesized that the greater the client’s alcohol

involvement prior to treatment, the higher the
percentage of days abstinent (PDA) and the
lower the drinks per drinking day (DDD) among
clients treated in the TSF and CBT conditions
(i.e., the intense conditions) relative to those
treated in MET. In statistical terms, it was pre-
dicted that the slope of the relationship between
alcohol involvement and outcome variables
would differ significantly between the intense
(CBT/TSF) and less intense (MET) treatment
conditions.

Operationalization of the
Matching Variable

The raw score of the broad alcohol involve-
ment scale (ALCINVOL) of the Alcohol Use In-
ventory (AUI; Horn et al. 1990) was used as the
matching variable. The AUI and its subscales
are widely recognized as among the best devel-
oped measures in this area. The AUI also as-
sumes a contemporary, multifaceted view of the
alcohol involvement concept which is consistent
with that of the current hypothesis. The
ALCINVOL scale is a third-order scale that

" measures a cluster of symptoms representative

of the construct of alcohol involvement (i.e., ob-
session with drinking, sustained drinking, per-
ceptual withdrawal, somatic withdrawal, social
role maladaptation, loss of control of behavior).
The internal consistency of this scale is good
(0.93). In addition, the scale has shown reason-
able construct and criterion validity (Horn et al.
1990; Skinner and Allen 1983).

Results

Outpatient Arm

Prognostic Effect of Alcohol
Involvement

Contrary to predictions, no significant aleohol
involvement effect or alcohol involvement by
time interaction was observed for either PDA or
DDD during the treatment period. There was,
however, a significant (p<.05) main effect for al-
cohol involvement on abstinent days during fol-
lowup, F(1, 9809)=6.37, p=.01, and a significant
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alcohol involvement by linear time interaction,
F(1, 9809)=4.92, p=.03. On the DDD measure,
there was no significant main effect of alcohol
involvement, but a significant alcohol involve-
ment by linear time interaction again emerged,
F(1, 9809)=4.73, p=.03.

The nature of these alcohol involvement by
time interactions was explored by examining
the partial correlations between alcohol in-
volvement and each of the primary dependent
measures for each followup month, controlling
for pretreatment abstinent days, clinical re-
search unit, and treatment assignment. Figure
2 presents the partial correlations between alco-
hol involvement and PDA and DDD across fol-
lowup months. As shown, the relationship be-
tween alcohol involvement and PDA increased
linearly from nonsignificant levels in the first
few months to a small significant association by
month 15. For DDD, the relationship was re-
versed, with the association between alcohol in-
volvement and DDD decreasing from a nonsig-

nificant level in month 4 to a significant nega-

tive association at month 15. In sum, greater se-
verity of alcohol involvement was associated
with better outcomes (i.e., more abstinent days
and fewer DDD) as the followup progressed.
This unanticipated positive association be-
tween alcohol involvement and outcome was
maintained at a 39-month followup. At 39
months, alcohol involvement was correlated
positively with PDA (r=0.15, p<.001) and nega-
tively with DDD (r=-0.08, p<.05).

Interaction of Alcohol Involvement
With Treatment

Table 1 presents the results of the tests of the
overall alcohol involvement by treatment inter-
action terms for PDA and DDD for both treat-
ment and followup periods. Also included are
. tests of the effects of the interaction over linear

and quadratic time as well as tests of the indi-
vidual predicted contrasts. No overall signifi-
cant treatment by alcohol involvement interac-
tion was found. Individual contrasts also
showed no significant difference in slope be-
tween CBT or TSF and MET conditions for ei-
ther PDA or DDD either during treatment or in
the 4-15 month followup period. These con-
trasts also did not vary with time in either

(a)
0.12

0.1

=
o o
» 0

o©
o
E-N

Alcohol Involvement - PDA Correlation

0 | | ! | | I L
8 9 10 11 12 13 14 15

Follow-Up Month

I —
4 5 6 7
(b)

0.04

0.02

-0.02
-0.04

-0.06

Alcohol Involvement - DDD Correlation

-0.08 ™ T T T T
8 9 10 11 12 13 14 15

Follow-Up Month

L
4 5 6 7

Figure 2. Partial correlations between pretreat-
ment alcohol involvement and (a) percentage of days
abstinent (PDA) and (b) drinks per drinking day
(DDD) across followup months 4-15. Pretreatment
PDA/DDD, clinical research unit, and treatment
type are controlled for.

period. At the 39-month followup, there was no
significant aleohol involvement by treatment
interaction.
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Table 1. Alcohol involvement, outpatient

Within treatment Posttreatment
Treatment Mv x Tx MvxTxxT MV xTxxT? Mv x Tx MvxTxxT MV x Tx xT?
contrast PDA DDD PDA DDD PDA DDD PDA DDD PDA DDD PDA DDD
CBT vs. F -1.03 1.19 0.30 049 1.61 -0.76 -1.63 1.20 0.89 -0.70 1.70 0.26
MET P .30 .23 7 .62 11 .45 .10 .23 .38 48 .09 .79
CBT vs. F -0.53 085 -1.10 080 -0.10 -0.34 -0.96 1.17 196 -1.78 0.75 -0.46
TSF P .60 40 27 .43 .92 .74 .33 .24 .05 .08 .46 .64
MET vs. F 056 -041 -140 027 -179 046 076 -0.10 100 -1.02 -1.05 -0.73
TSF p 58 68 16 .78 07 64 44 92 32 31 .30 .46
MV x Tx F 0.53 0.75 1.12 0.32 1.89 0.29 1.34 0.92 1.93 0.37 1.45 0.58

D 59 47 .33 73 .15

75 .26 .40 .14 .94 .23 .79

NOTE: MV=matching variable, Alcohol Involvement; T=linear time ; T?=quadratic time; Tx =treatment ; PDA=percentage

of days abstinent; DDD=drinks per drinking day

Examination of the A Priori Alcohol
Involvement Model

The reversal of the predicted relationship be-
tween alcohol involvement and outcome indi-
cated a significant failure of the proposed causal
models, which had predicted a negative associa-
tion. In itself, a positive association between al-
cohol involvement and PDA would be sufficient
to obviate the predicted matching effect. Path
analyses using EQS (Bentler 1992) subse-
quently were conducted to examine both direct
and indirect effects of alcohol involvement on
outcome in the alcohol involvement and treat-
ment intensity models presented in figure 1.
Since these models deviated from multivariate
normality, the significance of individual param-
eter coefficients was determined using robust
estimation methods (Bentler 1992). For similar
reasons, we used the Satorra-Bentler chi square
statistic as an indication of model fit. We re-
frained from using model fit indexes since
model fit already is reflected in the model chi
square. Also, model fit indexes can be deceptive
given the high specificity of the models (i.e.,
nearly all potential pathways are included in
the model). Standardized values for direct ef-
fects are used in the remainder of this chapter.

In the models evaluated, the confidence mi-
nus temptation score of the Alcohol Abstinence
Self-Efficacy Scale (DiClemente et al. 1994) was

used as a measure of self-efficacy both at pre-
treatment and at the end of treatment. The total
consequence score of the Drinker Inventory of
Consequences (Miller et al. 1995) was used as
the measure of drinking consequences within
treatment. Within-treatment PDA and DDD
each were computed by averaging across treat-

* ment weeks. Followup PDA and DDD similarly

were averaged across followup months. Arcsine
and square root transformations subsequently
were applied, respectively, to average PDA and
DDD measures.

Results of tests of the alcohol involvement
models for PDA and DDD are presented in fig-
ure 3. A decomposition of alcohol involvement
effects is presented in table 2. Consistent with
the results presented above, but contrary to our
hypothesized causal model, alcohol involvement
had a small, significant positive direct effect on
both within-treatment and posttreatment PDA.
No significant overall indirect effect of alcohol
involvement on followup PDA was found.

Nevertheless, several indirect pathways were
at least partially consistent with our model. For
example, alcohol involvement was positively as-
sociated with drinking-related consequences
during treatment. However, within-treatment
drinking consequences were associated with
better outcomes during followup (i.e., a greater
PDA) rather than worse outcomes, as had been
predicted. :

49



Part II: Alcohol Dysfunction
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Figure 8. Outpatient alcohol involvement model applied to (a) percentage of days abstinent (PDA) and (b)

drinks per drinking day (DDD).

Other indirect pathways were more consis-
tent with the proposed model. Alcohol involve-
ment was negatively associated with pretreat-
ment self-efficacy. Pretreatment self-efficacy
also was positively and significantly related to
both within-treatment PDA and posttreatment
self-efficacy. Pretreatment self-efficacy was not
directly associated with posttreatment out-
come. Posttreatment self-efficacy, however, was
positively associated with posttreatment PDA.
Moreover, as predicted, within-treatment PDA

was negatively associated with within-treat-
ment consequences, and both within-treatment
drinking and consequences were associated
with posttreatment self-efficacy in the predicted
directions.

The alcohol involvement model applied to the
DDD variable resulted in no significant direct
effect of alcohol involvement. A significant posi-
tive indirect effect of alcohol involvement was
found that was accounted for largely through
alcohol involvement's negative effect on
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Table 2. Decomposition of outpatient total
and indirect alcohol involvement and
treatment intensity effects for the alcohol
involvement and treatment intensity models

Alcohol  Treatment
involvement intensity
Effect model  _mode]
PDA DDD PDA DDD
Total Al .08* .10* .08* .10*
Direct Al .09* .03 .09* .03
Indirect Al -.00 07 -.00 .07*
AI-SE1-SE2 .02 .02
AI-SE1-PDA/DDD .04 .04
Al-Cons.—SE2 .01 .01
AI-SE1-PDA/DDD-
SE2 .00 .00
AI-SE1-PDA/DDD-
Cons.—SE2 .00 .00
AI-INT-PDA/DDD-
SE2 NA .00
AI-INT-PDA/DDD-
Cons.—SE2 _ NA .00
AI-INT-Cons.—SE2 NA .00
Total treatment intensity 22% - 23*
Direct treatment intensity NA NA
Indirect treatment intensity 22% - 23%
INT-PDA/DDD 23 -.21
INT-PDA/DDD-Cons. -.03 ns
INT-PDA/DDD—Cons.—SE2 .01 -.01
INT-Cons. -.02 ns
INT-Cons.—-SE2 .01 -.00
INT-PDA/DDD-SE2 .03 -.02

NOTE: PDA=percentage of days abstinent; DDD=drinks
per drinking day; Al=alcohol involvement; SE1=pretreat-
ment self-efficacy; SE2=end of treatment self-efficacy;
Cons.=within-treatment drinking consequences; INT=
number of treatment sessions; ns=not significant; NA=not
applicable (not included in the model). For significant indi-
rect effects, only individual pathways in which all seg-
ments are significant are shown. Due to rounding and
elimination of pathways with at least one nonsignificant
segment, individual indirect pathway effects may not add
up to total indirect effects. Significance level of individual
pathways not computed. *p<.01

pretreatment self-efficacy, pretreatment self-ef-
ficacy’s negative effect on within-treatment
DDD, and the positive effect of within-treat-
ment DDD on followup DDD. So, at least for the
DDD variable, we found some support for our
hypothesized indirect positive effect on out-
come. It should be cautioned, however, that the
causal model results vary somewhat from the
main findings, which revealed no significant
main effect of alcohol involvement on DDD. The
different findings may reflect the absence of
pretreatment DDD in the model. The pretreat-
ment value of DDD was controlled for in the
main trial analyses. ,

To summarize, our model appeared to fail in
the outpatient arm because alcohol involvement
was positively associated with PDA both within
treatment and during the followup period. Also,
negative consequences during treatment, con-
trary to our prediction, were positively associ-
ated with PDA posttreatment. Finally, the pre-
dicted indirect effects of alcohol involvement on
PDA were not found. Some support for an indi-
rect effect of alcohol involvement on DDD was
found, but the observed effects occurred only
when pretreatment DDD were not controlled

- for.

The Moderating Effects of
Treatment Intensity

We subsequently examined the predicted
moderating effects of treatment intensity on the
alcohol involvement model (see figure 4). The di-
rect and indirect effects of both alcohol involve-
ment and number of sessions attended in this
model are summarized in table 2. Consistent
with our prediction, treatment intensity had a
significant indirect effect on both followup PDA
and DDD. This indirect effect was largely ac-
counted for by the positive and negative effects
of intensity, respectively, on PDA and DDD.

It is noteworthy, however, that two indirect
pathways actually lowered the total overall ef-
fect of treatment intensity on followup PDA.
Specifically, treatment . intensity lowered
within-treatment drinking consequences both
directly and through its positive effect on
within-treatment abstinent days. However, as
noted earlier, consequences within treatment
were  associated positively with followup
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Figure 4. Outpatient treatment intensity model applied to (a) percentage of days abstinent (PDA) and (b)

drinks per drinking day (DDD).

abstinent days. So, lowering consequences
through more intense treatment caused a small
decrement in the overall association between
treatment intensity and abstinent days. In this
case, within-treatment consequences appeared
to moderate the treatment intensity effect.

No support was found for the predicted direct
effect of treatment intensity on posttreatment
self-efficacy. Also noteworthy is the support for
the notion that treatment intensity influences
outcome predominantly through indirect effects

on within-treatment factors. This conclusion is
exemplified in the fact that adequate model fit
was obtained without a hypothesized direct ef-
fect of intensity on followup outcomes. Despite
support for the role of treatment intensity in af-
fecting outcome, there was no evidence of a mod-
erating effect on alcohol involvement. Note in
table 2, for example, that addition of treatment
intensity effects to the alcohol involvement
model did not alter either direct or indirect ef-
fects of alcohol involvement on outcome.
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Moreover, as shown in figure 4, alcohol involve-
ment was found to have a small negative effect
on treatment intensity. Individuals high in alco-
hol involvement attended fewer sessions. This
finding was not predicted and could have con-
tributed further to our failure to find any mod-
erating effect of treatment intensity.

Overall, except for a small negative effect of al-
cohol involvement on the number of sessions at-
tended, alcohol involvement and number of ses-
sions appear to function quite independently in
influencing posttreatment drinking outcomes.

Exploratory Analyses

The models tested were averaged across the
followup months to obtain followup drinking
outcome measures. They did not take into ac-
count the changing relationship between alco-
hol involvement and outcome observed in the al-
cohol involvement by time interactions depicted
in figure 2. As noted above, the in-
creasing positive association be-
tween alcohol involvement and

the association between alcohol involvement
and PDA as the followup period progressed. In
other words, high alcohol-involved clients may
have received more treatment over the period
immediately following treatment to account for
their better outcome later in the followup
period.

The second potential pathway hypothesized
that high alcohol-involved participants, because
by definition they had experienced more nega-
tive consequences before treatment, may have
been more motivated to change to begin with.
This higher motivation also could counterbal-
ance any negative effect of the severity of their
problem on outcome.

To examine these two post hoc hypotheses, an
exploratory path model, including both alterna-
tive pathways, was examined (figure 5). In this
model, we studied the relationship between al-
cohol involvement and pretreatment readiness

(a)

Pretreatment Follow-up Months 3-8 Follow-up Months 10-12

outcome across the followup pe-
riod itself negated the proposed -01
pathways hypothesized. Ale. Inv. 12*

Two alternate pathways to ac- 20" Treat./Incarc. 03
count for the observed positive al- ~
cohol involvement-PDA relation- 24 21" PDA
ship and its change over time sub- o7 o
sequently were studied. It should "~/ 01 Attendance
be recalled that associations be- o

. Motivation -
tween alcohol involvement and ppe N=817
e : chi square = 0.00
outcome became more positive as df=0, na.
the followup proceeded. To ac- *p atleast<.05
count for this finding, we first (b)
speculated that high alcohol-in- o
volved participants may have Alc. Inv. !
sought out more treatment within J2
the first 6 months following the 20° Treat./Incarc. 09"
MATCH treatment and/or sought
more affiliation with AA. We also ol 21 DDD
speculated that high alcohol-in- 07 s
volved clients may have been hos- o Attendan
pitalized or incarcerated more Motivation ~
over this period. This higher level -16* L“h;ﬁ,’ul,, =0.00
df =0, na.

of involuntary abstinence and/or
treatment-seeking behavior dur-
ing followup could possibly ac-
count for the observed increase in

*p at least < .05

Figure 5. Outpatient exploratory model applied to (a) percentage
of days abstinent (PDA) and (b) drinks per drinking day (DDD).
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to change. In addition, the effects of alcohol in-
volvement and readiness to change on subse-
quent treatment/incarceration and AA atten-
dance in followup months 4-9 were examined.
Finally, the direct and indirect effects of alcohol
involvement, motivation, month 4-9 treatment/
incarceration, and months 4-9 AA attendance
on PDA during the subsequent 10- to 12-month
period were assessed.

In this model, motivation to change was
measured using the Readiness score derived
from the University of Rhode Island Change As-
sessment Scale (DiClemente and Hughes 1990).
AA involvement was a categorical variable
(coded 1=yes, 0=no) indicating whether the indi-
vidual had reported attending an AA meeting
over the assessed period. Finally, since individ-
ual rates of subsequent treatment/incarceration
episodes were relatively low across the MATCH
sample and highly skewed, a composite meas-
ure of treatment/incarceration was used. This
measure formed a dichotomous variable (coded
1=yes, 0=no) indicating whether an individual
had been hospitalized, detoxified, or incarcer-
ated; admitted to residential alcohol, drug, or
psychiatric treatment,; or received outpatient al-
cohol or drug treatment during the 4- to 9-
month followup period.

To summarize, we hypothesized that the posi-
tive effect of alcohol involvement on 10- to 12-
month drinking outcomes would be mediated by
pretreatment motivation, AA attendance, and/
or episodes of treatment/incarceration in
months 4-9 immediately following treatment.
Total, direct, and indirect effects are summa-
rized in table 3.

Support was found for both pathways. Alco-
~ hol involvement had a significant indirect posi-
tive effect on both PDA and DDD. Moreover,
this indirect relationship appeared mediated in
large part by alcohol involvement’s positive as-
sociations with both AA and motivation to
change. Importantly, these pathways appeared
to operate independently since there was no sig-
nificant association between motivation and AA
attendance. Alcohol involvement also was posi-
tively associated with subsequent treatment/in-
carceration, but the latter was not associated
with subsequent outcome. Treatment/incarcer-
ation was associated positively with more AA

Table 3. Decomposition of total, direct, and
indirect effects of exploratory model for

outpatients

PDA DDD

Total .08* .06
Direct -.01 2%
Indirect .09* -.06*

Al-Treatment-AA .01 -.00

Al-AA .05 -.03

Al-Motivation .03 -.04

Al-Treatment .01

NOTE: PDA=percentage of days abstinent; DDD=drinks
per drinking day; Al=alcohol involvement; Treatment=in-
patient or outpatient treatment or incarceration. Only
pathways with all significant sections are shown; signifi-
cance of individual component indirect effects not shown.
*p<.01

attendance, but this pathway contributed only a
small amount to the alcohol involvement indi-
rect effect.

Particularly noteworthy is that once the indi-
rect effect of alcohol involvement on subsequent
outcome was accounted for, its direct relation-
ship with PDA became negative, consistent
with our initial hypothesis. So, the positive rela-
tionship between alcohol involvement and PDA
at followup may be at least partially mediated
by alcohol involvement's positive associations
with both pretreatment motivation and AA at-
tendance in the first few months following the
MATCH treatments.

A similar pattern was observed when the
model was applied to the DDD variable, al-
though here, as with the full model, alcohol in-
volvement continued to have a significant direct
effect on DDD during months 10-12. Again,
however, the positive association between alco-
hol involvement and AA attendance and readi-
ness to change appeared to buffer this effect, as
noted in the reduced total effect on DDD.

Summary of Ouipatient Arm Analyses

No significant alcohol by treatment interac-
tion was observed in the outpatient arm. The a
priori hypothesis failed, in part, because alcohol
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involvement was unexpectedly associated with
better overall outcome as the followup period
progressed. The cause of this positive associa-
tion with outcome appears to result from a ten-
dency for high alcohol-involved clients to be
more motivated initially and more likely to at-
tend AA posttreatment. Together, these account
for most of the observed positive total effect of
alcohol involvement on PDA outcomes. Finally,
although intensity of treatment did not moder-
ate the effects of alcohol involvement, results
suggested that its observed positive effect on
outcome was mediated largely by its positive in-
direct effect on within-treatment outcome.

Aftercare Arm

Progﬁostic Effect of Alcohol
Involvement

In the aftercare arm, alcohol involvement
again showed no main effect or interaction with
time on either dependent measure during the
treatment period. There was, however, a signifi-
cant main effect for alcohol involvement on both
PDA, F(1, 7678)=5.25, p=.02, and DDD, F(1,
7678)=6.71, p=.01. In each case, the relation-
ship was in the predicted direction, with alcohol

involvement negatively associated with PDA’

and positively associated with DDD. For PDA,
however, there was a significant alcohol in-
volvement by quadratic time interaction, F(1,
7678)=4.87, p=.03.

This change in the relationship between alco-
hol involvement and PDA across followup is de-
picted in figure 6. From month 4 thru month 7,
the relationship between alcohol involvement
and PDA showed a near linear decrease from
nonsignificant to significant negative associa-
tion. The relationship then stabilized before be-
coming less negative in months 11-15. Al-
though significant, it should be noted that these
changes in relationship are small and remain
negative throughout the period. The clinical rel-
evance of this change over time is not clear.

Interaction of Alcohol Involvement
With Treatment

Results of overall and individual contrast
tests in the aftercare arm are presented in table
4. As in the outpatient arm, no significant
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Figure 6. Partial correlations between pretreat-
ment alcohol involvement and percentage of days ab-
stinent (PDA) across followup months 4-15. Pre-
treatment PDA, clinical research unit, and treat-
ment type are controlled for.

interaction or individual contrast effects were
observed.

Examination of the Alcohol
Involvement Causal Model

Figure 7 presents path analytic results for
the alcohol involvement model. Table 5 summa-
rizes alcohol involvement direct and indirect ef-
fects. There was no significant direct or indirect
effect of alcohol involvement on PDA, although
the effects were in the predicted direction. Con-
trary to our prediction, alcohol involvement was
not significantly related to either within-treat:
ment or followup PDA. Involvement was signifi-
cantly and positively related to within-treat-
ment consequences, but within-treatment con-
sequences were not related directly to post-
treatment drinking. Alcohol involvement at
pretreatment did have a small but significant
negative relationship with posttreatment self-

- efficacy, as had been predicted. Within-treat-

ment PDA and posttreatment self-efficacy sig-
nificantly predicted posttreatment PDA in the
expected direction.

The model applied to DDD was in accord with

predictions. Pretreatment alcohol involvement
had both significant direct and indirect effects
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Table 4. Alcohol involvement, aftercare

Within treatment Posttreatment

Treatment Mv x Tx MvxTxxT MV xTxxT2 Mv x Tx MvxTxxT MV xTxx T2

contrast PDA DDD PDA DDD PDA DDD PDA DDD PDA DDD PDA DDD
CBT vs. F -84 .50 -1.02 1.09 27 -1.02 -8 -.23 -.19 b5 -.93 .70
MET p 40 .62 31 .28 .78 31 .39 .82 .85 .58 .35 .49
CBT vs. F 08 -124 -.13 87 -27 151 .02 -.36 61 -.59 40 A7
TSF P 94 22 .90 .39 .78 .13 .98 72 .54 .55 .67 .86
MET vs. F 85 -165 81 -15 -52 2.39 81 -.14 16 -1.07 126 -.47
TSF p 40 10 42 .88 .61 .02 42 .89 45 28 21 .64
MV x Tx F 48 1.43 .65 .69 93 2.88 47 .07 31 .58 .85 .25
D .62 .24 N .50 51 .06 .62 .93 .73 .56 .43 .78

NOTE: MV=matching variable, Alcohol Involvement; Tx =treatment; T=linear time; T?=quadratic time; PDA=percentage
of days abstinent; DDD=drinks per drinking day

Table 5. Decomposition of aftercare total and indirect alcohol involvement and treatment
intensity effects for the alcohol involvement and treatment intensity models

Alcohol  Treatment Treatment
involvement intensity ' intensity
Effect model model Effect model
PDA DDD PDA DDD PDA DDD
Total Al -.10* .28* -.10* .28* Total treatment intensity .20* -.20*
Direct Al -.06 .16* -.06 .16* - Direct treatment intensity NA NA
Indirect Al -.04 .13* -.04 .13% Indirect treatment intensity .20* -.20*
AIl-SE1-SE2 .02 02 INT-PDA/DDD .17 -.13
AI-PDA/DDD .05 .05 INT-PDA/DDD~Cons.—
AI-PDA/DDD—Cons.— SE2 .01 -.01
SE2 .00 .00 - INT-SE2 .02 -.03
AI-SE2 .02 .02 INT-Cons.—SE2 .00 -.00
AI-PDA/DDD-SE2 .01 .01 INT-PDA/DDD-SE2 .01 -.02
Al-Cons.—SE2 .01 .01

NOTE: PDA=percentage of days abstinent; DDD=drinks per drinking day; Al=alcohol involvement; SE1=pretreatment
self-efficacy; SE2=end of treatment self-efficacy; Cons.= within-treatment drinking consequences; NA=not applicable (not
included in the model). For significant indirect effects, only individual pathway effects in which all segments are signifi-
cant are shown. Due to rounding and the elimination of pathways with at least one nonsignificant segment, individual in-
direct pathway effects may not add up to total indirect effects. Significance level of individual pathways not computed.
*p<.01
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on followup outcomes. Much of the effect was ac-
counted for by the direct positive effect on DDD
that was predicted. Only alcohol involvement’s
positive effect on within-treatment DDD ap-
peared to contribute substantially to the posi-
tive indirect effect found on this measure.

The Moderating Effects of
Treatment Intensity

Results of the path analysis on the treatment
intensity model are presented in figure 8, and
direct and indirect alcohol involvement and

intensity effects are summarized in table 5. As
in the outpatient arm, the addition of treatment
sessions attended did not show any evidence of
moderating the direct or indirect effects of alco-
hol involvement. Treatment intensity, however,
did have a significant indirect effect. As with the
outpatient arm, this effect was largely ac-
counted for by the positive and negative effects,
respectively, on PDA and DDD outcomes. Also,
the model showed adequate overall fit without
inclusion of a direct effect of intensity on out-
come. As in the outpatient arm, the total effect

(@)

Pretreatment Treatment Months 1-3 Follow-up Months 4-15
-.06
Alc. Inv.
.00
. PDA
21 53"
-.60"
\ | 06
-31° Conseq. ' PDA
21
09 -2 21
: Self-effica
.29* ' <y
) N =501
Self-efficacy 03 Satorra-Bentler chi square = .07
df=1, n.s.
“p at least < .05
(b)
16"
Alc. Inv,
q2*
13
-.10*
=31
-.20*
-.07
Self-effica
29" <
N = 501
2 .01 Satorra-Bentler chi square = .08
Self-efficacy df=1,nes.

*p at least < .05

Figure 7. Aftercare alcohol involvement model applied to (a) percentage of days abstinent (PDA) and (b)

drinks per drinking day (DDD).
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Pretreatment

Alc. Inv.

Intensity

Self-Effic.

Ale. Inv.

Intensity

(a)
Treatment Months 1-3

Follow-up Months 4-15

53"

.06
PDA
A9
21
N=501
-.03 Satorra-Bentler chi square = 1.65
df=1,ns

*p at least < .05

(b)

16"

41

.05
DDD

-18*
-23"

N=501
Satorra-Bentler chi square = .42
df=1,n.as.

*p at least < .05

Figure 8. Aftercare treatment intensity model applied to (a) percentage of days abstinent (PDA) and (b)

drinks per drinking day (DDD).

of treatment intensity on outcome appears
largely accounted for by its indirect effects.

Summary of Aftercare Arm Findings

The alcohol involvement causal model ap-
plied to the aftercare sample more closely ap-
proximated that predicted than did the model
applied to outpatients. No direct or indirect

effect of alcohol involvement on PDA was found,
possibly due to the curvilinear relationship be-
tween alcohol involvement and PDA across fol-
lowup. Still, this relationship was in the pre-
dicted direction. As with the outpatient arm,
however, there was no evidence of treatment in-
tensity moderating alcohol involvement effects.
Treatment intensity, however, did have a
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predicted indirect effect on followup outcomes,
largely through its positive effect on outcomes
during treatment.

Discussion

The common belief that outpatients with high
levels of alcohol involvement benefit most from
more intense treatments was not supported in
this study. The causal model analyses suggest a
number of reasons for failure to support this
predicted interaction. Foremost among these
was the unanticipated finding that high alcohol-

involved clients had relatively better outcomes’

as the followup period progressed. In this popu-
lation, at least, it appears that individuals with
high levels of alcohol involvement also are more
ready to change and seek out AA more. These
pathways appear to counteract any direct nega-
tive influence of alcohol involvement on out-
come. The relationship between alcohol involve-
ment and outcome in the aftercare arm was
more consistent with our predictions. However,
here too, the relationship between alcohol in-
volvement and abstinent days was complex and

varied in a curvilinear manner over the follow-

up months.

Overall, the results suggest that the relation-
ship between alcohol involvement and outcome
as measured by abstinent days and DDD is com-
plex, influenced by the tendency for high alco-
hol-involved subjects to seek out AA more in the
ensuing months and to be more motivated for
change in the first place. The AA findings high-
light the importance of studying posttreatment
factors and their influence on overall outcome
(Moos et al. 1990).

It is important to note here that others also
have failed to find a significant association be-
tween alcohol dependence/involvement mea-
sures and posttreatment abstinent days
(Cooney et al. 1986). A more reliable finding was
the consistent negative relationship between al-
cohol involvement and DDD in both the after-
care arm and, when other factors were not
partialed out, in the outpatient arm. It would
appear that alcohol involvement is more reli-
ably associated with drinking intensity than
drinking frequency measures.

The direction of other pathways in the causal
model also were unanticipated and may have
contributed to the failure of the proposed model,
even in the aftercare arm where more predic-
tions were confirmed. Specifically, we had not
anticipated the negative association between al-
cohol involvement and number of sessions at-
tended in the outpatient arm. While increased
number of sessions is associated with better
outcomes, the negative effect of alcohol involve-
ment on sessions appears to attenuate this ef-
fect. Similarly, increased drinking conse-
quences during treatment was associated with
more abstinent days during followup among
outpatients. In the aftercare arm, alcohol in-
volvement continued to be associated negatively
with posttreatment self-efficacy, also attenuat-
ing any positive effect of number of sessions on
this measure.

In sum, the relationship between alcohol in-
volvement and outcome appears to be influ-
enced by the outcome measure assessed, client
motivation, posttreatment help-seeking, and
the population under study. In hindsight, the
proposed hypothesis was too simple. Further ex-
ploratory analyses of secondary outcome mea-
sures and multiple predictor variables may elu-
cidate the role of alcohol involvement, either
alone or in conjunction with other measures, in
predicting outcome and interacting with treat-
ment type. It also may be that alcohol involve-
ment interacts with the content and not the in-
tensity of treatment to influence outcome.

In the preceding chapter (Cooney et al.), alco-
hol dependence was found to interact with treat-
ment in a different manner than that predicted
here. Unfortunately, although the alcohol in-
volvement measure used in this analysis was
highly correlated with that of Cooney and associ-
ates (0.69), we were unable to replicate their
findings using the alcohol involvement measure
or those portions of the measure more directly re-
lated to physical dependence symptoms.

Finally, it should be cautioned that the inten-
sity of CBT and TSF treatments in MATCH was
considerably less than that seen in intense out-
patient or inpatient programs in the commu-
nity. The possibility remains that the predicted
interaction exists only when particularly high
levels of treatment are involved. Similarly,
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intensity and content of treatment were con-
founded in Project MATCH, such that content
and intensity may have interacted in complex
ways to negate the hypothesized interaction.
Further exploration of these issues is needed.
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