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ABSTRACT

The motivation hypothesis examined the interaction of initial motivational readiness
to change. This was measured by a single score derived from a revised, alcohol-specific
version of the University of Rhode Island Change Assessment, with a Motivational En-
hancement Therapy (MET) versus Cognitive-Behavioral Coping Skills Therapy (CBT)
contrast. Primary outcome analyses revealed a minimal matching effect, with low-
motivation clients in MET having more days abstinent in contrast to CBT clients at the
very end of the followup period in the outpatient arm of the Project MATCH trial. Exami-
nation of the hypothesized mediating and moderating variables that were assumed to ac-
count for any matching effect, however, demonstrated that the treatments did not
differentially influence client-therapist working alliance, client coping activities, or at-
tendance during treatment. Nor did the treatments differentially affect the posttreat-
ment variables of motivational readiness to change, processes of change, or alcohol
abstinence self-efficacy. There was support for some of the hypothesized generic causal
mechanisms. Therapy attendance and client reports of the therapeutic alliance influ-
enced drinking outcomes. However, no supporting evidence was found for any proposed
treatment-specific causal mechanisms. Instead, there was strong support across all
three treatments for the impact of initial motivational readiness to change on working
alliance, client processes of change, and, most importantly, on drinking frequency and
intensity outcomes over the 1-year followup period and at the 3-year followup. Findings
related to motivation were always more robust among outpatient participants compared
to aftercare clients. Implications of these findings for MET and for understanding the
process of change in alcoholism treatment are discussed.

in Project

templation and Preparation stages before

: MATCH was developed based on the on-
going work on the Stages of Change con-
struct from the Transtheoretical Model of inten-
tional human behavior change (DiClemente and
Prochaska 1998; Prochaska and DiClemente
1984, 1992; DiClemente 1993b; Prochaska et al.
1992). The Stages of Change identified by the
model segment the process of change for addic-
tive as well as other behaviors into five steps or
stages. These stages begin with Precontempla-
tion, where the individual is not seriously con-
sidering change. As individuals experience the
process of change, they progress through Con-

reaching the Action Stage where they actually
begin to make the change. Finally, after a sig-
nificant period of action, they reach the Mainte-
nance stage where the change is firmly estab-
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lished and incorporated into the individual's
current behavioral repertoire. Each stage is as-
sumed to have its own tasks and issues that
need to be resolved before successfully moving
to the next stage. Individuals in earlier stages
need motivation and commitment and use cog-
nitive and experiential processes of change to
move forward. Individuals in the Action and
Maintenance stages need behavioral processes
to make the change and sustain it (DiClemente
and Prochaska 1998; DiClemente and Scott
1997; Prochaska et al. 1992; Perz et al. 1996).
Stage status is assumed to relate to readiness
to change a particular behavior and to deter-
mine behavior change activity and outcomes.
Stages have been assessed using many different
measures. This study used a multi-item, multi-
subscale measure based on the University of
Rhode Island Change Assessment (URICA)
measure (McConnaughy et al. 1989; DiCle-
mente and Hughes 1990). The modified version
is alcohol problem specific and has four 7-item
subscales measuring attitudes related to the
Precontemplation, Contemplation, Action, and
Maintenance stages. These subscales combine
to form a second-order factor that we have la-

beled Readiness to Change (Carbonari et al. -

1994). Although the stages are conceptualized
as discrete steps in the process of change, the
motivational readiness score can indicate where
" each subject is on these stages measured ason a
continuum of readiness. The continuous meas-
ure increases the power and sensitivity of ana-
lytic procedures.

The Matching Hypothesis

The hypothesis related to motivation posited
that clients low in motivational readiness to
change would have better outcomes in the Moti-
vational Enhancement Therapy (MET; Miller et
al. 1992) than in Cognitive-Behavioral Coping
Skills Therapy (CBT; Kadden et al. 1992). The
underlying mechanism for this matching effect
was assumed to be the connection between
readiness to change the alcohol behavior (in ac-
tuality the lack of readiness) with the specific
motivational dimensions of MET and the lack of
an adequate motivational emphasis in CBT.
The motivational strategies delivered by the

MET therapist and received by the client as-
signed to MET were assumed to promote and in-
teract with motivational readiness to change
(DiClemente 1991; Miller and Rollnick 1991;
Miller et al. 1992). For example, we would ex-
pect a differential response from participants in
MET compared to those in CBT to the following
questions:

m Did the client feel accepted and underst;ood?

m Did the therapist create the tensions that
shifted the pros and cons of the problem be-
havior and address the ambivalence of the
client well enough to create movement?

m Were the therapist and client aligned on
the goals and tasks of the therapeutic
process?

m Did they develop a viable change plan for
this client?

m Did the therapist help the client create the
level of alcohol abstinence self-efficacy that
would support change?

If these tasks were accomplished in MET and
less so or not at all in CBT for the low-motivated
clients, we should see differences in drinking
outcomes that would support the matching
hypothesis.

If the motivational dimensions of MET oc-
curred and functioned as hypothesized, it is as-
sumed that the low-motivated client would be-
come more engaged in the therapy and in the
process of change than in the comparison ther-
apy. Once engaged, this client would develop in-
creased motivation to change and move to ac-
tion with greater probability than a similar cli-
ent in CBT where the focus was on getting cli-
ents to take action right from the start by work-
ing on identifying triggers and on developing
skills. Low-motivated clients would be mis-
matched most in the CBT condition, which is
more action oriented, and would not engage as
completely in treatment nor have as good out-
comes in CBT without the specific focus on moti-
vation offered in MET (DiClemente et al. 1992).
Although no formal hypothesis was made that
included clients in the Twelve Step Facilitation
(TSF; Nowinski et al. 1992) treatment, we
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thought that TSF approaches and the support
and modeling provided by AA meetings would
contain more motivational components than
CBT (DiClemente 1993a). Therefore, in terms of
participants’ drinking outcomes, TSF would
possibly fall somewhere between CBT and MET
if clients with low motivation could be engaged
in the 12-step and AA program.

The hypothesis focused only on the low end of
the motivational readiness scale because of the
obvious matching potential between MET and
low motivation. CBT could be expected to do
well with the highly motivated or ready client.
However, a motivated client could do well in
most treatments. If there were any mismatch-
ing at the high end of motivational readiness, it
would most likely occur between high-moti-
vated clients and TSF, since there may be a
clash between personal motivation to change
and the admonition of the 12-step tradition to
admit powerlessness over drinking (DiCle-
mente 1993a). No firm hypotheses, however,
were developed for the highly motivated client.
A more complex, higher order interaction with
other variables, like interpersonal skills or envi-
ronment, would be needed to adequately ad-
dress the interaction of motivation with other

aspects of the client-treatment match, particu-
larly at the high end of motivation.

Assumed Causal Chain

The proposed causal chain analyses for the
motivational hypothesis focused on the match
between low motivation and readiness to
change in the MET versus CBT contrast. If this
matching and mismatching occur, the explana-
tion should lie in the motivational enhancement
dimensions of MET and the lack of readiness of
the client (DiClemente et al. 1992). The hypoth-
esized intermediate variables are displayed in
figure 1. The causal chain analysis would pro-
ceed in the following sequence of events:

1. The interaction of the baseline readiness
and the MET treatment would create a
more positive and productive therapeutic
alliance for the low-motivated clients in
MET.

2. Compliance is both an intermediate match-
ing variable and another possible link in
the causal chain analysis (DiClemente and
Scott 1997). Low-motivated clients in MET
could be expected to attend more treatment

Baseline Within Treatment Posttreatment

(12 weeks) Assessment Drinking

(3 months)
Week 2
“ Motivational
WAI Readiness
Compliance to Change ——P
(session attendance)

Motivational Cliont P PDA
Readiness 1ient Process
to Change by of Change ’
Treatment N8
Assignment
Interaction DDD

Client

Process of

Change >

Session 2

Alcohol Abstinence
> Self-efficacy >

Figure 1. Causal links for the motivation hypothesis.
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weeks than would those in CBT. As envi-
sioned for this hypothesis, the therapeutic
alliance should influence compliance meas-
ured either by the percentage of sessions
attended or the number of weeks attended.
There should also be a link between com-
- pliance and the client’s readiness to change
at the 3-month followup.

3. Change process activities, as reported by

“the client at the end of each therapy session

" and, most comprehensively, at the 3-month
evaluation, represent the active coping
mechanisms, according to the Trans-
‘theoretical Model, by which movement
through the stages and behavior change
are accomplished. If the MET active ingre-
dients are working as expected, we should
see some differences by treatment in pro-
cess activity either during treatment or
posttreatment or at both time points.
Change process activity, in turn, should in-
fluence drinking outcomes.

A more positive therapeutic alliance cre-
ated through the interaction of MET with
low motivation should contribute to an in-

crease in the readiness assessed at the end .

of treatment. Readiness to change meas-
ured at the 3-month followup is the next
link in the chain and should ultimately in-
fluence posttreatment drinking.

Another variable that we believe can influ-
ence the matching to outcome connection is
client self-efficacy to abstain from drinking
measured at posttreatment (DiClemente et
al. 1995). Client alcohol abstinence self-ef-
ficacy at the 3-month end of treatment
evaluation could also serve as an interme-
diate outcome variable since MET is specif-
ically directed at increasing self-efficacy of
the clients in abstaining from their
drinking.

Drinking outcomes (percentage of days ab-
stinent, PDA; drinks per drinking day,
DDD) during treatment and particularly
drinking outcomes throughout the 4- to 15-
month followup period represent the final
links and the criterion variable that all the
preceding variables will ultimately impact.

In addition to these causal paths outlined
above, motivational readiness could be expected
to have some direct effects on intermediate and
outcome variables as has occurred in prior re-
search (DiClemente and Prochaska 1998). In
figure 2, the arrows suggest all the main effects
of motivational readiness on compliance, pro-
cesses of change, working alliance, and post-
treatment drinking.

Compliance (session
attendance)

Processes of Change
(weeks 2 and 12)

Baseline Motivational
Readiness to Change

Working Alliance
(week 2, client)

\ Working Alliance
(week 2, therapist)

Posttreatment Readiness
(months 4-15)

Posttreatment Drinking
(3 month assessment)

Figure 2. Baseline motivational readiness to
change hypothesized main effects.

Measures

Drinking outcome measures used in our
analyses were the Project MATCH primary out-
come measures of PDA and DDD as reported in
the primary matching hypotheses article (Pro-
ject Match Research Group 1997a; Longabaugh
and Wirtz, this volume, pp. 4-17). Analyses
were done using transformed variables. Tables
reflect retransformed percentage of days and
number of drinks.

Motivational readiness to change was as-
sessed using a revised URICA. The original ver-
sion is generic and has four subscales with 8
items representing each subscale (McCon-
naughy et al. 1989). Items are rated on a 5-point
Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). For our analyses, a 7-item
per subscale version was used that had been
supported in prior alcoholism treatment re-
search (DiClemente and Hughes 1990; Carney
and Kivlahan 1995; Isenhart 1994). This measure
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demonstrated solid psychometric properties with
Alpha internal consistency coefficients for the
four subscales ranging from 0.74 to 0.82 in the af-
tercare arm and 0.75 to 0.86 in the outpatient
arm. The readiness score for each client was cal-
culated by adding the means of the contempla-
tion, action, and maintenance subscales together
and then subtracting the precontemplation mean.
This scoring reflects a second-order factor re-
ported earlier (Carbonari et al. 1994). This meas-
ure was administered at baseline and at the 3-
month posttreatment assessments.

Although sometimes used in analyses as a
continuous score, readiness scores for clients in
each arm of the trial were divided into thirds on
this measure in order to create low, medium,
and high motivation subgroups. These three
subgroups parallel, for the most part, precon-
templation, contemplation, and preparation/ac-
tion stages of change (Carbonari et al. 1994) and
may assist in understanding the interactions
and effects for the low-motivation subgroup. Ta-
ble 1 illustrates the overall means, ranges, and
standard deviations of readiness scores for out-
patient and aftercare clients in the different
level of motivation subgroups.

Table 1. Descriptives for readiness groups
(trichotomized)

Motivational readiness group

Readiness Low Medium High
Outpatient arm n=322 n=314 n=310
Mean (SD) 8.7(1.2) 10.5(0.5) 12.4(0.7)
- Range 2.6-9.7 99-11.3 11.4-14.0
Aftercare arm n=249 n=262 n=257
Mean (SD) 9.4(1.1) 11.2(0.5) 12.7(0.5)
Range 1.6-10.3 10.4-11.9 12.0-14.0

The Working Alliance Inventory (Horvath
and Greenberg 1986) was used to assess the
working alliance. The WAI is a 36-item measure
that consists of three subscales that address the
goals of therapy (Goal), agreement about the
tasks of therapy (Task), and the bond between
the client and therapist (Bond). Ratings are
made on a 7-point Likert-type scale (ranging

from l=never to 7=always) on the extent to
which the respondent agrees with the state-
ment, and a global score is calculated by taking
the sum of the 36 items (after accounting for re-
verse-scored items). In Project MATCH, the cor-
relations between subscale scores and the total
score ranged from 0.87 to 0.96. Parallel forms
were used for therapist and client ratings. Since
the client and the therapist completed the WAI
following the second session (Connors et al.
1997), those ratings were selected for use in
these analyses.

Compliance with treatment was measured
as the number of weeks of treatment atten-
dance. Although MET consisted of only four ses-
sions, the sessions extended over the 12 weeks.
The three treatments were equal in duration
but not intensity. Comparable data for all three
treatments were available for weeks 1, 2, 6, and
12 (see Mattson et al. 1998 for greater detail).

Processes of change represent client coping
activities and measures of processes of change
that have been used with different addictive be-
haviors (DiClemente and Prochaska 1998;
Prochaska et al. 1988; Snow et al. 1994). In Pro-
ject MATCH, processes of change were assessed
using a 40-item scale that contained subscales
for each of 10 processes with 4 items for each
process. Clients were asked to indicate on a 5-
point Likert scale (ranging from l1=never to 5=
very frequently) how often they had experienced
each of the activities or events listed. Twenty of
the items comprise experiential processes,
which tap into cognitive and affective processes
such as consciousness raising and self-reevalua-
tion, and twenty items comprise behavioral pro-
cesses such as stimulus control and contingency
management. Both the 20-item subscales and
the 40-item total scale have good psychometric
properties with Chronbach Alphas of 0.90 for
the experiential and 0.91 for the behavioral
subscales (DiClemente et al. 1996).

At posttreatment, clients completed the full
40-item version. A brief 8-item version of the
processes of change measure was administered
at the end of each therapy session as part of a
Client Session Report. This measure contained
four behavioral process items, two experiential
process items, and two helping relationship
items,
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Self-efficacy was assessed using the Alcohol
Abstinence Self-Efficacy Scale (DiClemente et
al. 1994). Clients rated their confidence to ab-
stain from alcohol in 20 different situations on a
5-point Likert-type scale (ranging from 1=not at
all to 5=extremely). Clients also rated their de-
gree of temptation to drink in these same 20 sit-
uations. Scores were computed separately for

-confidence and temptation. The mean level of ef-
ficacy was computed such that the scores
ranged from 1 to 5, with 1 being not very confi-
dent and 5 being very confident across all 20 sit-
uations. Temptation to drink scores were com-
puted in the same way.

intensive treatment did not yield scores on this
measure of motivation that were related to post-
treatment drinking.

Matching Effects

The test of the motivation matching hypothe-
sis provided some support for the matching hy-
pothesis only in the outpatient arm. For outpa-
tient clients, significant interaction effects for
the hypothesized CBT versus MET contrast as
well as for the CBT versus TSF contrast oc-
curred for posttreatment drinking outcomes but
not for drinking during treatment (table 3). For
the aftercare clients, there were no significant

Tabie 2. Comparison of group means and standard deviations

Results for quarterly posttreatment drinking

: Posttreatment Motivational readiness group .

Main Effects drinking Low Medium High Comparisons
hMotivationald readinesi. . }1130 Outpatient arm
change emerged as one of the ppa
best predictors of drinking be- o po juex  79(33)  76(81) .81(20).  low<high
ha".“’; during the treatment o .. owm+ g9(33) .75(33) .80(30) low<medium high
period (Project MATCH Re- o gees 68(34) .74(35) .78(31) low<medium,high
search Group 1998a) and . . }
throughout the posttreatment Quarter 4 .65 (.36) .76(.32) .78(.32) low<medium,high
period for the clients in the out- DDD . _
patient arm of the trial. Moti- Quarter 1*** 55(6.4) 4349 4.3(5.3) low>medium,high
vation predicted both PDA and Quarter 2*** 55 (5.5) 4.5(.1) 4.3(5.5) low>mediumhigh
DDD outcomes for each of the Quarter 3*** 55(5.9) 4.5(.3) 4.1(5.5) low>medium,high
followup periods for these cli- Quarter 4*** 55 (5.7) 4.1(6.0) 4.1(.4 low>medium,high
ents (table 2). Thisinitial readi- Aftercare arm
ness to change continued to be = PDA
the best predictor of both PDA Quarter 1 84 (.28) .85(28) .85(.28) ns
and DDD drinking outcomes at Quarter 2 83(28) .81(32) .81(.32) ns
the 3-year posttreatment fol- Quarter 3 81(30) .80(.33) .81(.32) ns
lowup (Project MATCH Re-  Quarter4  .81(31) .78(34) .80 (.34) ns
search Group 1998b). However, ppp
initial motivational readiness o . rter1  4.1(6.9) 4.0(7.0) 3.7 (5.9) ns
'&0 change did not predicteither o .0 39467 46(71) 4.9@.1) ns
m‘g;?%:il:lfitr‘;e;f tg;sg:tgife Quarter 3 3.8(5.5) 4.5(7.8) 4.6(8.2) ns
Quarter 4 40®.1) 4.7(7.5) 4.2(8.0 ns

aftercare arm. Mean values of

motivational readiness to

change were slightly higher for
clients in the aftercare arm
than for those in the outpatient
arm. However, assessing readi-
ness while clients were on the
inpatient unit or engaged in

NOTE: The four different quarters by group were analyzed individually using
ANOVA procedures. Post hoc comparisons were made using the Tukey’s B proce-
dure. Pairwise comparisons that were significant are designated by a < or > sym-
bol. If differences were not significant, a comma was used. For outpatient arm,
N's ranged from 288 to 313. For aftercare arm, N's ranged from 229 to 250; all
comparisons were nonsignificant. PDA=percentage of days abstinent; DDD=
drinks per drinking day. ***p<.005
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Table 3. Hierarchical linear modeling resuits
for the matching hypothesis

MV x Tx
contrast

Overall CBT- CBT- MET-
effect MET TSF TSF

(F) @) ® ®

Outpatient arm

Within Tx
MV x Tx
PDA 005 -0.02 -~027 -0.24
DDD 0.68 -0.69 0.48 1.16
MVxTxxT
PDA 0.44 -0.35 0.59 0.92
DDD 0.03 020 -0.02 -0.22
Posttreatment
MV x Tx
PDA 0.03 -0.16 -0.23 -0.05
DDD 0.17 -0.04 0.50 0.50
MVxTxxT
PDA 4.50** -2.83** 2.25** -(0.76
DDD 3.43* -1.63 -2.58** -0.77
Aftercare arm
Within Tx
MV x Tx
PDA 261 -2.23* -1.52 0.73
DDD 1.38 1.66 0.82 -0.84
MV xTx x T
PDA 216 -179 -1.79 0.03
DDD 1.36 1.60 1.11 -0.51
Posttreatment
MV x Tx
PDA 215 -0.89 -2.07* -1.14
DDD 2.10 1.80 1.72 -0.10
MV xTx x T :
PDA 0.67 1.05 093 -0.13
DDD 037 -0.85 -0.28 0.56

NOTE: MV=matching variable, Motivational Readiness; Tx
=treatment; T=linear time; PDA=percentage of days absti-
nent; DDD=drinks per drinking day. F tests were used for
the overall effect, and t-tests were used for pairwise treat-
ment contrasts. *p<.05 **p<.025 (refers to Bonferroni-cor-
rected level of significance)

motivational readiness by treatment interac-
tion effects (Bonferroni corrected) for the within
treatment or posttreatment drinking outcomes
for the hypothesized contrast. -

As mentioned, there was a significant attrib-
ute by treatment by time interaction for outpa-
tient clients on posttreatment drinking that is il-
lustrated in figure 3. These results are compli-
cated. In the month immediately following the
end of treatment, low-motivated clients in the
CBT condition had significantly more days absti-
nent compared to those in MET, contrary to the
hypothesis. However, with the passage of time,
low-motivated CBT clients increased their drink-
ing and decreased their percentage of days absti-
nent. In contrast, toward the end of the followup
period, low-motivated MET clients appeared to
gain more days abstinent, so that by the last
month of the followup period, low-motivated cli-
ents in MET had significantly more abstinent
days than low-motivated clients in CBT. This
late-emerging effect could be due to the MET cli-
ents beginning to take more responsibility for
their drinking, as was urged in the MET condi-
tion, combined with the failure of the CBT clients
to sustain abstinence over time. However, a late-
emerging effect that lasted for only 1 month pro-
vided minimal support for the motivation by
treatment interaction hypothesized. Thus, it
would be interesting to see if the proposed causal
chains assumed to be operating were actually
visible in the subsequent analyses.

At the 3-year followup, which assessed drink-
ing outcomes for the 90 days prior to the end of
the third year posttreatment for outpatient par-
ticipants, there was no support for the motiva-
tion matching contrast. Percentage of days ab-
stinent for the low-motivated CBT clients was
approximately 58 percent (SD=39 percent) and
for the MET clients was 54 percent (SD=38 per-
cent). Thus, this late-emerging effect at the end
of the first year did not continue to produce a
long-term effect. However, it is not known when
that effect disappeared between the posttreat-
ment month 12 assessment and the 36-month
assessment. _

A nonhypothesized significant interaction of
motivation by treatment by time occurred in the
CBT versus TSF contrast for both PDA and
DDD, again only in the outpatient arm (not
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Figure 8. Monthly posttreatment plots of percentage of days abstinent for treatment by time by attribute
interaction for motivation contrast between CBT and MET among outpatients. The interaction at month 15
was significant in the predicted direction (p<.05). The vertical axis represents percentage of days abstinent
and the horizontal axis represents motivation scores. (Reprinted with permission from Journal of Studies on
Aleohol, Vol. 58, pp. 7-29, 1997. Copyright by Alcohol Research Documentation Inc., Rutgers Center of Alco-
hol studies, Piscataway, NJ 08854.)
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shown). What seems to be occurring in this con-
trast is that at the high end of the readiness to
change scale, TSF clients were reporting more
abstinence and fewer drinks per drinking day
than their CBT counterparts immediately post-
treatment at the beginning of the followup pe-
riod. However, these differences disappeared by
the end of the followup period.

Causal Chain Analysis
Working Alliance

The first interaction between motivation and
treatment was assumed to be an interaction

with the working alliance as evaluated inde-
pendently by both the client and the therapist.
Analyses of the client and therapist reports
completed immediately after the second session
of treatment indicated that there was a signifi-
cant main effect for motivational readiness. In
both the outpatient and the aftercare arms of
the trial, individuals with greater readiness to
change at baseline reported significantly higher
levels of alliance with the therapist on thera-
peutic task, goals, and bond, compared with
their low-readiness counterparts (table 4). Ther-
apist reports of task and goal on the WAI were
also related to client readiness in the outpatient

Table 4. Comparison of group means and standard deviations for
- working alllance scores at Sesslon 2

' Motivational readiness group Tukey’s B
Working Alliance Low Medium High comparison
Outpatient arm
Client ratings
Total score*** 205.0 (24.7) 209.9 (24.8) 219.1(21.0) low<medium<high
Task subscale*** 68.9 (9.0) 70.8 (8.8) 74.1(7.2) low<medium<high
Goal subscale*** 68.4 (8.8) 69.5 (9.0) 73.5(7.5) low,medium<high
Bond subscale*** 67.6 (9.3) 69.7 (9.4) 71.4 (8.6) low<medium<high
Therapist ratings
Total score*** 188.0 (25.0) 191.1(24.2) 196.2 (24.0) low,medium<high
Task subscale*** 62.2 (8.7) 63.5 (8.1) 65.2 (8.5) low,medium<high
Goal subscale*** 60.7 (9.9) 61.9 (9.7) 64.2 (9.3) low,medium<high
Bond subscale 65.1 (8.6) 65.7(8.5) 66.8 (8.1) ns
Aftercare arm
Client ratings
Total score* 208.2 (25.6) 213.6 (20.8) 221.1(22.6) low<medium<high
Task subscale* 70.1 (8.9) 71.7 (1.7) 74.6 (8.1) low,medium<high
Goal subscale* 69.2(9.2) 71.4 (7.6) 73.6 (8.2) low<medium<high
Bond subscale* 68.9 (9.8) 70.4 (7.9) 72.9 (8.3) low,medium <high
Therapist ratings
Total score* 192.9 (26.5) 195.4 (24.5) 196.8 (26.6) s
Task subscale* 64.6 (8.8) 65.4 (8.3) 66.3 (8.5) ns
Goal subscale* 62.9 (10.2) 64.2 (9.3) 64.6 (10.0) ns
Bond subscale 65.5(9.1) 65.8 (8.8) 65.9 (9.4) ns

NOTE: The total score and three different subscale scores by group were analyzed individually using ANOVA procedures.
Post hoc comparisons were made using the Tukey’s B procedure. Pairwise comparisons that were significant are desig-
nated by a < symbol. If differences were not significant, a comma was used. N’s range from 247 to 269 in the outpatient arm .
and from 181 to 213 in the aftercare arm.

*p<.05 ***p<,006
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but not the aftercare arm of the trial in exactly
the same manner (higher client readiness=
greater reported alliance).

Working alliance ratings at Session 2,
whether provided by the client or the thera-
pist, were significant predictors of treatment
participation and drinking behavior during
treatment and the 12-month posttreatment
period in the outpatient arm of the trial
(Connors et al. 1997). Ratings of the therapeu-
tic alliance by the clients at Session 2 in the af-
tercare arm were not predictive-of participa-
tion or outcome. However, ratings of the alli-
ance by the therapists in the aftercare sample
did predict PDA during treatment and follow-
up. Thus, there is evidence of a significant ef-
fect of working alliance on participation and
drinking outcomes that is most strongly dem-
onstrated in the outpatient arm. However,
this effect is modest in the amount of variance
(3.5 percent at most) explained. Moreover,
there were no significant differences among
the three therapies on the WAI scores in either
arm.

Additional analyses of the alliance data re-
vealed that the best predictor of the client WAI
ratings was the client’s motivational readiness

to change, with Beta weights of 0.25 in outpa-

tient and 0.23 in aftercare (Connors et al. 2000).
Motivation acts as a mediator of the effect of the
alliance on drinking outcomes. When motiva-
tion is added into the WAI prediction equation,
the ability of the WAI to predict drinking out-
comes is weakened significantly, indicating a
connection between motivation and ratings of
the alliance.

In all these analyses, however, there were no
significant interactions between type of treat-
ment and motivational readiness related to the
WALI scores. Nor were there any significant dif-
ferences in WAI scores by treatment. Thus, WAI
scores appeared related to client readiness to
change independently of the type of treatment
offered. There was no support for the hypothe-
sized causal link connecting specific treatment
effects on the working alliance depending on
level of motivation. Low-motivated MET clients
did not demonstrate significantly better work-
ing alliances with the therapist than did their
CBT counterparts.

Compliance

Project MATCH clients had very high levels
of compliance with treatment attendance. On
average, clients attended 7 to 8 of the scheduled
12 sessions and 3 to 4 of the 4 MET sessions
(Mattson et al. 1998). Treatment attendance
correlated moderately with drinking outcome
(PDA) immediately posttreatment for both CBT
(r=0.39) and TSF (r=0.44) clients in both arms of
the trial. However, there was little demon-
strated connection between treatment atten-
dance and PDA for the MET clients (#=0.12 at
posttest and 0.06 at the 1-year followup), possi-
bly due to a ceiling effect in their 4-session at-
tendance. Thus, there was a link between com-
pliance and outcomes as hypothesized.

However, there was no relationship between
client motivational readiness and treatment
compliance in either arm of the trial. Moreover,
there was no interaction between treatment
condition and motivational readiness in terms
of compliance in either arm of the trial. As can
be seen in table 5, weeks in treatment were very
similar for all treatment groups. Motivational
readiness to change did not predict compliance
as was hypothesized. There was no support for
the hypothesized causal link between levels of
readiness, type of treatment, and compliance.
This finding is at variance with several prior
studies where Stage of Change was predictive of
attendance and compliance (Smith et al. 1995;
DiClemente et al. 1991).

Table 5. Comparison of group means and
standard deviations for treatment compliance
by motivational readiness group

Treatment Motivational readiness group

compliance Low  Medium _ High

Outpatient n=322 n=314 n=310
Number of 8.6(4.2) 8743 8.6(4.2)
treatment weeks

Aftercare n=249 n=262 n=257
Number of 7.7(4.9) 8047 8444

treatment weeks

NOTE: The number of treatment weeks by group was ana-
lyzed using ANOVA procedures. Post hoc comparisons
were made using the Tukey’s B procedure. All comparisons
were nonsignificant.
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During-Treatment Change
Process Activity

In both arms of the trial, behavioral and expe-
riential processes of change reported by clients
at the 3-month posttreatment assessment were
not significantly different across the three
treatments (table 6). The brief assessments of
process activity reported by clients during treat-

ment in their client session reports indicated

that TSF clients had slightly but significantly
higher levels of experiential process activity
than CBT clients in the outpatient arm, and
than MET clients in the aftercare arm. With
this minor exception, individuals in all three
treatments reported similar levels of experien-
tial and behavioral process ac-
tivity despite the fact that the
three treatments had very dif-
ferent philosophies, therapists,

the causal link assumed to involve the processes
of change. However, for the outpatient and af-
tercare clients, their behavioral process activity
reported at Session 2 and both behavioral and
experiential process activity at the end of treat-
ment did predict posttreatment drinking out-
comes. Once again, there was support for the
hypothesized relationship between processes of
change and drinking outcomes in general but
not for the treatment-specific contrast between
MET and CBT. :

Posttreatment Readiness to Change

Another element in the causal chain pre-
dicted significant differential shifts in readiness
to change from baseline to posttreatment

Table 6. Comparison of group means and standard
deviations for processes of change by treatment assignment

and active ingredients as as- Processes CBT MET TSF Comparisons

sessed by objective and inde- Outpatient arm '

pendent observers (Carroll et al. Session 2

1998). Total 3.1(0.7) 3.1(0.8) 3.1(0.7) ns
There were, however, signifi- Behavioral 3.5(0.9) 3.3(1.0) 3.4(0.9) ns

cant effects of baseline motiva- Experiential* 2.6(1.0) 2.8(1.0) 2.9(1.0) CBT<TSF

tional readiness to change on cli- Helping relationship 2.8 (1.1) 2.9 (1.1) 2.7 (1.0) ns

ent process e}ctlvity both during  psttreatment

and immediately after treat- Total 3.1(0.6) 3.1(0.6 31(0.7  ns

ment in both the outpatient and Behavioral 3207 3107 3.1(0.8 n

aftercare arms of the trial (table chaviora. 2 (0. L e S

7). Clients with higher levels of Experiential 3.0(0.6) 3.0(.6) 3.1(0.7 ns

motivational readiness  to Afte,rcare arm

change at baseline reported sig-  Session 2

nificantly higher levels of pro- Total 3.4(0.8) 3.3(0.8) 3.4(0.7) ns

cess activity during treatment Behavioral 3.7(00.9) 3.6(0.9) 3.7(0.9) ns

and at the posttreatment assess- Experiential* 29 (10) 2.8 (10) 3.0 (08) MET<TSF

ment. In the outpatient arm, the Helping relationship 3.3 (1.1) 3.3 (1.1) 3.2(1.1) ns

differences in process activity  Posttreatment

between groups high and low in Total 3.3(06) 3.3(0.6) 3.3(0.6) ns

motivation were more pro- Behavioral 3.4(0.7 3.3(0.7 3.4(0.7 ns

nounced. However, there were Experiential 3.2(0.7) 3.20.7) 3.2(0.6) ns

no significant interactions be-

tween motivational readiness
and the specific treatments on
- process activity at any time
point. Low-motivated clients did
not demonstrate more process
activity in MET than in CBT.

*p<.05
Thus, there was no support for

NOTE: The four different types of processes by group were analyzed individu-
ally using ANOVA procedures. Post hoc comparisons were made using the
Tukey’s B procedure. Pairwise comparisons that were significant are desig-
nated by a < symbol. Mean values range from 1 to 5. N's range from 229 to
318 (outpatients) and from 213 to 234 (aftercare) for posttreatment processes
and are smaller for Session 2 processes.
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Table 7. Comparison of group means and standard deviations for processes of change by
motivational readiness group

Motivational readiness group Tukey’s B
Processes Low Medium High comparisons
Outpatient arm
Session 2
Total*** 2.8(0.7) 3.1(0.7) 33(0.7) low<medium<high
Behavioral*** 3.2(0.9) 3.3(1.0) 3.7(0.9) low, medium<high
Experiential*** 24 (1.0) 29 (1.0) 3.0(1.0) low<medium<high
Helping relationship*** 25(1.0) 2.8(1.0) 3.0(1.2) low<medium<high
Session 6 :
Total*** 2.9(0.7) 3.2(0.7) 3.3(0.8) low<medium,high
Behavioral*** 3.4(0.9) 35(09) 3.8(0.9) low,medium<high
Experiential*** 2.3(09) 2.8(1.0) 2.8(L1) low<medium, high
Helping relationship* 2.7(1.0) 3.0(1.0) 3.0(L1) low<medium,high
Posttreatment
Total*** 2.9(0.6) 3.1(0.5) 3.3(0.6) low<medium<high
Behavioral*** 2.9(0.7) 3.2(0.6) 3.4(0.7) low<medium<high
Experiential*** 2.8 (0.7) 3.1(0.6) 3.2(0.7) low<medium<high
Aftercare arm
Session 2
Total*** 3.2(0.7) 3.4 (0.8) 3.6 (0.8) low,medium<high
Behavioral*** 3.5(0.9) 3.7(0.9) 3.9(0.9) low<high
Experiential*** 27(09) 2.8(1.0) 3.1(0.9) low,medium<high
Helping relationship*** 3.0(1.1) 32(LD) 35(LY low,medium<high
Session 6
Total*** 3.1(0.9) 33(0.8) 3.5(0.8) low<high
Behavioral*** 3.4(1.0) 3.6 (0.9) 3.8(0.9) low<medium<high
Experiential 2.7 (1.0) 2.7(1.0) 2.8 (1.0) ns
Helping relationship 3.2 (1.1) 32(1.1) 3.4 (1.1) ns
Posttreatment
Total*** 3.1(0.6) 3.3(0.6) 3.5(0.7) low<medium<high
Behavioral*** 3.2(0.7) 3.4 (0.7) 3.6 (0.8) low,medium<high
Experiential*** 3.000.7) 3.2(0.6) 3.4(0.7) low,medium<high

NOTE: The four different types of processes by group were analyzed individually using ANOVA procedures. Post hoc com-
parisons were made using the Tukey’s B procedure. Pairwise comparisons that were significant are designated by a < sym-
bol. If differences were not significant, a comma was used. Mean values range from 1 to 5. N’s range from 290 to 310
(outpatient) and from 214 to 233 (aftercare) for posttreatment processes and are smaller for Sessions 2 and 6 processes.

*** p<.005 *p<.05

produced by the matching of treatments with
motivational readiness group. Once again,
there were significant differences between
groups of individuals high and low in motiva-
tional readiness in terms of their changes in
readiness during the course of treatment but no
significant effects by treatment or any

treatment by readiness interactions. There
were changes in motivational readiness from
pretreatment to posttreatment that differed by
initial level of motivation. However, the direc-
tion of the change was somewhat surprising.
The high-readiness group showed a decrease in
motivational readiness larger than the
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Figure 4. Mean motivational readiness by base-
line readiness groups.

medium-readiness and low-readiness groups.
This occurred in both arms of the trial (figure 4).
Contrary to what we hypothesized, a decrease
in readiness score from pretreatment to post-
treatment was a positive indicator of drinking
outcome. In addition, end of treatment (3-month
assessment) readiness scores did not predict
posttreatment drinking outcomes in either out-
_patient or aftercare arms.
Client motivation as assessed by the URICA

at the end of treatment was problematic and

confusing. What seemed to be occurring was
that client ratings on the four URICA subscales
shifted in understandable but unexpected direc-
tions once the clients had achieved some suc-
cessful cessation of drinking (Carbonari et al.
1994; Carbonari and DiClemente 2000). Thus,
the overall readiness scores at posttreatment
were not comparable to pretreatment readiness
scores. When decomposed back into the constit-
uent subscales, however, some end of treatment
subscales were predictive of posttreatment
drinking, wth the action subscale scores being a
positive predictor of drinking outcomes and
maintenance scores being a negative predictor.

It was also clear that these shifts occurred dif-
ferentially by readiness group. The high base-
line readiness group changed drinking behav-
iors and responses to the URICA items differ-
ently from the low readiness group. Once again,
however, there were no treatment-specific dif-
ferences found in the shifts in motivational
readiness from pretreatment to posttreatment
as was found with the other hypothesized
causal links.

Alcohol Abstinence Self-Efficacy

Efficacy to abstain from drinking across a
number of situations was examined to see if the
assumed motivational readiness by treatment
interaction in the prediction of client abstinence
self-efficacy at the 3-month assessment existed.
However, no significant interactions were found
in either arm of the trial. Moreover, efficacy did
not differ by treatment condition. Posttreat-
ment self-efficacy was related to drinking out-
comes during the followup period for outpa-
tients (DiClemente et al. this volume; Project
MATCH Research Group 1997b). However,
there was no support for a causal link or even a
differential impact of baseline motivational
readiness interacting with the treatments to af-
fect client efficacy to abstain from drinking.

Discussion

There was some support among outpatient
clients for a delayed matching effect for motiva-
tional readiness to change in Project MATCH.
However, the hypothesized superiority of MET
for the low-motivated clients occurred during
the last month of the 12-month followup period.
Moreover, immediately posttreatment, PDA
and DDD outcomes were in the opposite direc-
tion from those hypothesized, with the low-mo-
tivated CBT clients doing better. This suggested
that the hypothesized relationships forming the
causal chain for this hypothesis would not
emerge. Indeed, none of the causal linkages be-
tween treatments and motivation were demon-
strated in our analyses. There were no signifi-
cant. differences or interactions for low-moti-
vated clients in MET compared to CBT on re-
ported working alliance, compliance, processes
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of change, posttreatment readiness, or absti-
nence self-efficacy.

What did emerge in these analyses was sup-
port for a generic, across treatment, modest pos-
itive relationship link among baseline motiva-
tion, the therapeutic alliance, and treatment at-
tendance/compliance with posttreatment drink-
ing outcomes. The most striking findings, how-
ever, were the strong, independent, predictive
effects of baseline motivational readiness to
change on drinking outcomes and other vari-
ables. Motivation at intake predicted working
alliance during treatment, processes of change
during and after treatment, and shifts in post-
treatment readiness to change across both arms
of the trial. Motivation at intake also predicted
drinking outcomes throughout the 1 year and
also at a 3-year followup after treatment in the
outpatient arm of the trial.

MET did not differentially affect low-moti-
vated clients as expected in the motivational hy-
pothesis, even though MET was discriminable
from the other two treatments and MET thera-
pists did appear to be adhering to the manual
(Carroll et al. 1998). With the exception of the
one posttreatment matching outcome finding at
month 12, MET did not interact with motivation

as hypothesized. At the end of the 3-year follow-

up, the hypothesized motivation by treatment
effect was not evident. It may be that these less
motivated MET clients did learn that change of
their drinking was their responsibility so that
over time they began to achieve greater absti-
nence during the 1-year posttreatment period.
However, there were few indications on any pro-
cess measures during or after treatment to sup-
port this claim. Low-motivated MET clients did
not have any higher abstinence self-efficacy or
process activity immediately posttreatment.
Motivation by treatment interactions were al-
most nonexistent. Therefore, it is not surprising
that there was not much support for matching
effects.

In marked contrast to the lack of interaction
effects between treatments and motivation
were the highly significant effects of motiva-
tional readiness to change on the working alli-
ance as reported by both client and therapist as
well as on client processes of change both during
and immediately after treatment. These effects

were always in the expected direction, with
higher levels of motivation for change associ-
ated with better working alliance and greater
process activity. Moreover, the baseline motiva-
tional readiness to change predicted drinking
throughout the posttreatment period (Project
MATCH Research Group 1997a) and all the way
out to 39 months postbaseline for the outpa-
tients (Project MATCH Research Group 1998b).
Motivation related to all positive predictors of
drinking outcomes and demonstrated a modera-
tor effect on the relationship between working
alliance and drinking outcomes. Both process
and outcome data supported the role of motiva-
tional readiness to change in achieving and sus-
taining abstinence and decreasing the intensity
of drinking.

Although significant relationships in the ex-
pected direction were found for motivational
readiness to change with working alliance and
processes of change among the aftercare clients,
results in this arm of the study were more vari-
able and less predictive overall. Baseline values
of readiness to change were not predictive of
posttreatment drinking, contrary to outpatient
results. There are several possible explanations
for these differences between outpatient and
aftercare clients in terms of their self-assess-
ments at baseline and at posttreatment. One
possible explanation is that the URICA scales
are useful only for clients entering treatment
and measure Precontemplation, Contempla-
tion, and Action better when clients currently
have the problem and are in a pre-action stage.
Most prior studies using the URICA have exam-
ined outpatients who were at the initial entry
point of therapy. Aftercare clients, on the other
hand, were assessed for the first time while they
were on an inpatient unit or at an intensive day
treatment setting. Abstinence was supported by
the restrictions and safety of being in a hospital

“or day treatment setting. Thus, their percep-

tions of their readiness to change could be
overly optimistic. Inaccuracies in self-evalua-
tion could lead to poor predictive ability of the
measure. This interpretation is supported by
the findings related to self-efficacy (DiClemente
et al. this volume).

In addition, once individuals have achieved
abstinence, responses to the questions in the
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Precontemplation, Contemplation, Action, and
Maintenance subscales of the URICA become
more problematic. Once abstinence is achieved,
action and maintenance subscale scores become
better predictors of continuing successful absti-
nence since these subscales contain items re-
flecting commitment to stop drinking and strug-
gling with relapse (Carbonari et al. 1994). In
fact, once clients become abstinent, they begin
to increase their agreement with precontem-
plation items since they see themselves as re-
solving the problems and not resisting change.
Evaluation of state-like constructs such as
readiness to change and self-efficacy are sensi-
tive to current status in making the behavior
change and to an intensive/inpatient treatment
setting. In retrospect, if we could have assessed
readiness and efficacy during the first week af-
ter clients were released from the more inten-
sive treatment, we might have obtained a meas-
ure of these constructs that would be a more rel-
evant predictor of outcomes.

In the aftercare arm, there was a lawful, ex-
pected relationship between motivation and
process activity, with more motivated clients us-
ing more processes during and after treatment.
More motivated clients were doing more to
change. However, differences between the moti-
vational groups were not large. Even the less
motivated clients were using processes of
change at rather high levels, so there may not
have been enough variability to make a differ-
ence in drinking outcomes. In aftercare, there
were fewer significant differences by motivation
for process activity at Session 2, Session 6, and
posttreatment. Low-motivated aftercare clients
had process scores that were equal to medium or
high groups among outpatients. However, de-
spite restriction in range, even for these after-
care clients, process activity in Session 2 and
posttreatment significantly predicted posttreat-
ment drinking.

Although there are compelling data support-
ing a common path of change where readiness to
change and processes of change are related to
each other and to drinking outcomes, there is
little evidence that the treatments differentially
affected or interacted with any of these vari-
ables. Clients in all three treatments reported
similar working alliance scores, process of

change activities, abstinence self-efficacy, and
levels of compliance. Across all three treat-
ments, there was good evidence for client differ-
ences in readiness to change. We need to con-
tinue to examine this homogeneity of treatment
effect among a heterogeneous population of par-
ticipants. Clients appear to be experiencing a
common process of change that is being influ-
enced similarly across the three different
treatments.

Through a variety of experiences and contex-
tual variables (i.e., life events), individuals en-
ter therapy with varying levels of motivation
that lead to change activity occurring in the pre-
treatment period. Thus, many clients may have
done significant work getting ready to make
changes in their drinking prior to entry into
treatment. The predictive ability of the Session
2 variables (working alliance, processes of
change) indicates that clients were employing
critical coping activities early in the treatment.
MET may not be able to influence this process
with only the two initial sessions in any signifi-
cant way above and beyond what has already
occurred.

These results indicate that we need to under-
stand better the larger process of change for
drinking behavior in order to be able to better
promote movement through that change pro-
cess. Very different treatments delivered in dif-
ferent doses of intensity did not affect this
change process differentially. Over the long run,
Motivational Enhancement Therapy did as well
as more established and intensive treatments.
However, in the variables assessed in Project
MATCH, MET did not affect client motivation
or movement through the process of change in
any way that differed from CBT and TSF.
Clearly, we need to understand how to influence
motivational readiness to change.

It has been argued that this trial had only
very motivated clients and that the level of mo-
tivation was too high for the entire sample to in-
fluence outcomes with our treatments. How-
ever, the motivational levels on the URICA re-
ported among outpatients in this trial were
comparable to those from a general outpatient
treatment program with few exclusion criteria
(DiClemente and Hughes 1990). Moreover, the
fact that baseline levels of motivation continue
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to predict drinking outcomes well beyond the
end of treatment indicates that there was
enough variability to affect drinking outcomes.
However, none of the treatments interacted
with initial levels of motivation sufficiently to
disrupt the relationship between motivation on
entry to treatment and drinking outcomes.
Clearly, we need to understand better how
treatments interact with the process of change
in order to improve our ability to influence moti-
vation to change.
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Alcohol Problem Recognition and
Treatment Outcomes

William R. Miller, Ph.D., and J. Scott Tonigan, Ph.D.

ABSTRACT

A matching hypothesis within Project MATCH predicted better outcomes for clients
low in problem recognition (as measured by the SOCRATES) when treated in Motiva-
tional Enhancement Therapy (MET), as compared with two other treatment approaches.
SOCRATES scores, both before and after treatment, did reliably predict drinking out-
comes during followup in both outpatient and aftercare arms of the trial. These prognos-
tic relationships were observed in all three treatment conditions, and no support was
found for the predicted matching effect. As predicted, aftercare clients in the MET condi-
tion did show significantly greater increases in problem recognition during treatment.
Also as expected, initial motivation (recognition) predicted the quality of therapist-client
working alliance in the other two treatments but not in MET, a finding observed in both
arms of the trial. That is, MET appears to have removed the prognostic effect of pretreat-
ment motivation on working alliance. The causal chain broke down, however, because
neither change in problem recognition nor working alliance was reliably related to treat-
ment outcomes. Taking Steps proved to be the most reliable predictor (among the
SOCRATES scales) of treatment outcome. This is consistent with a larger literature
showing that client action toward change (sometimes called adherence or compliance) is

a robust predictor of more successful outcomes.

test the prognostic properties of pretreat-
ment motivation for change. The match-
ing hypothesis regarding motivation was based
on the University of Rhode Island Change As-
sessment (URICA) scale, a report of which is
found elsewhere in this volume (DiClemente et
al). Because the items of the URICA are
phrased in general terms for applicability to a
broad range of possible problems, it seemed use-
ful to determine whether more alcohol-specific
motivation is predictive of treatment outcomes.
The Stages of Change Readiness and Treat-
ment Eagerness Scale (SOCRATES) was de-
signed to query motivational aspects specific to
problem drinking. Its initial item pool was con-
structed to sample stages of change as they may
apply to drinking behavior, with items intended
to correspond to the Precontemplation, Contem-
plation, Determination, Action, and Mainte-
nance stages of the Transtheoretical Model

Project MATCH afforded an opportunity to

(Prochaska and DiClemente 1986). In subse-
quent waves of factor analyses, however, we
were unable to reproduce factors corresponding
directly to these constructs. Instead, the
SOCRATES consistently yields three factors
with test-retest reliability and good cross-cul-
tural and internal consistency (Miller and
Tonigan 1996). The first of these scales, termed
Recognition, contains items originally assigned
to the Determination (loading positively) and
Precontemplation (loading negatively) scales
and seems to center around the drinker’s
awareness and acknowledgment of alcohol-

William R. Miller, Ph.D.
Department of Psychology
University of New Mexico
Albuquerque, NM 87131-1161
E-mail: wrmiller@unm.edu
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related problems. A second factor, labeled
Taking Steps, combines the Action and Mainte-
nance items, all loading in the same direction,
and reflects the drinker’s prior and current ef-
forts to change. Items from the Contemplation
domain, as contained in the SOCRATES, form a
separate third factor. These were written to cap-
ture uncertainty about alcohol problems within
their sentence structure (“There are times when
I wonder if T drink too much”), and the scale is
termed Ambivalence. Given the observed differ-
ence in factor structure, names of the URICA
stages and combination scales were specifically
avoided so as not to suggest that the
SOCRATES taps the same general constructs.

The Matching Hypothesis

Following logic similar to that for the motiva-
tion hypothesis, we reasoned that less moti-
vated clients would benefit differentially from
the Motivational Enhancement Therapy (MET;
Miller et al. 1992) as compared with MATCH's
two more action-oriented treatments, Cognitive-
Behauvioral Coping Skills Therapy (CBT:
Kadden et al. 1992) or Twelve Step Facilitation
(TSF; Now:inski et al. 1992). A similar finding
was reported by Heather and associates (1996)
such that at earlier stages of readiness
(precontemplation, contemplation), motiva-
tional interviewing was associated with better
outcomes in comparison to behavioral skill
training, whereas clients in action and mainte-
nance stages showed similar responses to the
two treatment methods.

Our original intention was to subtract the
SOCRATES Precontemplation scale score from
its Determination scale score, as a measure fo-
cused on earlier motivational stages. The dis-
covered factor structure of the SOCRATES,
while not corresponding to stages of change, for-
tunately did lend itself to the testing of this hy-
pothesis because the Recognition factor mani-
fests this difference score in its item loadings
(original Determination items loading posi-
tively and Precontemplation negatively). Thus,
the SOCRATES Recognition scale score was
chosen as the matching variable. A difference in
dependent variable slopes was hypothesized for
MET versus the other two treatments,

predicting a higher percentage of abstinent
days and fewer drinks per drinking day in the
MET condition at lower levels of alcohol prob-
lem recognition.

The Causal Chain

The SOCRATES Recognition interaction was
expected because MET was designed specifi-
cally to address client motivation (including
problem recognition), whereas the other ap-
proaches were more action oriented. Two core
assumptions drove the causal model specified
below. First, the MET condition would disrupt
the normally strong prognostic effect of motiva-
tion on favorable outcome by raising awareness
of alcohol-related problems among clients with
low pretreatment motivation. Second, action-
oriented therapies are intended for highly moti-
vated clients, but low-motivation clients are dis-
advantaged when assigned to action-based
therapy. This disadvantage was predicted to re-
sult in poorer working alliance and treatment
outcomes in CBT and TSF. This effect was hy-
pothesized to operate via a specified causal
chain including the following assumptions:

m Higher motivation levels both before and
after treatment will predict better
outcomes.

m For clients initially low in problem recogni-
tion, MET will result in a greater increase
in Recognition than will occur in CBT or
TSF.

m Therefore, baseline level of problem recog-
nition will be positively related to therapist
working alliance in the combined CBT and
TSF conditions but not in the MET
condition.

m As aresult, the prognostic effect of baseline
problem Recognition on outcome will be
stronger in the combined CBT and TSF
groups relative to the MET condition.

m Better therapeutic working alliance will be
related to end-of-treatment problem Recog-
nition levels in MET, which in turn will in-
fluence drinking outcomes.
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m The differential effect of MET on working
alliance and/or on problem recognition will
account for the predicted matching interac-
tion of treatments with outcomes, such
that clients low in Recognition will fare
better in MET than in the combined CBT
and TSF conditions.

Working alliance was determined through
the Working Alliance Inventory (WAI; Horvath
and Greenberg 1986), a brief self-report meas-
ure intended to assess client impressions of cli-
ent-therapist therapeutic alliance. In Project
MATCH, the WAI was generally administered
after the second week of therapy, which most of-
ten corresponded to the end of the second ther-
apy session. The WAI yields three scales and a
total score, with higher scores indicating higher
endorsement or agreement. The three scales
were client impressions of client-therapist
bonding, and client agreement with designated
therapeutic tasks and goals.

Procedures for testing the final matching hy-
pothesis, including use of covariates in the anal-
yses and control of site, treatment, and match-
ing variable interactions, have been described

in detail elsewhere (Project MATCH Research -

Group 1997a; Longabaugh and Wirtz, this vol-
ume, pp. 4-17). Path analyses within treatment
groups were used as the primary tool for testing
links of the causal chain. As throughout Project
MATCH, these analyses were conducted sepa-
rately in the two arms (aftercare and outpa-
tient) of the trial.

Results

Findings are presented separately for the af-
tercare and outpatient arms of the MATCH
trial. Presented separately for each arm, find-
ings first focus on the prognostic value of
SOCRATES scores (including the matching
variable, Recognition) on the two primary de-
pendent measures during posttreatment
months. Various strategies to aggregate daily
drinking data were evaluated. Description of
client drinking as during (months 1-3) and after
(months-4-15) treatment has heuristic advan-
tages, but post hoc analyses of monthly drinking
during the 12 months of followup (months 4-15)

substantially increase type-1 error rate. This
concern is especially acute in the context of con-
ducting causal chain analyses, where alterna-
tive choices of monthly values to evaluate pro-
posed causal models may substantially alter
findings. For these reasons, monthly values for
these two dependent measures across the 12
months of followup were recalculated and di-
vided into proximal followup (months 4-9) and
distal followup (months 10-15).

This is followed by results of the formal tests
of the matching hypothesis using hierarchical
linear modeling (HLLM). Finally, causal chain
analyses are presented to clarify secondary
HILM matching analyses, highlighting unantici-
pated aspects of the causal chain and showing
how the purported mechanisms of the matching
hypothesis varied by aftercare and outpatient
study arms.

Outpatient Arm .
Prognostic Effects of SOCRATES

Table 1 provides the most liberal interpreta-
tion of the prognostic value of the SOCRATES in
predicting the two primary dependent variables
in MATCH: percentage of days abstinent (PDA)
and drinks per drinking day (DDD) at proximal
and distal followups in the outpatient arm.
Based upon transformed PDA and DDD mea-
sures, second-order partial correlations

Table 1. Prognostic main effect of SOCRATES
scales on outpatient proximal and distal
treatment outcome for both primary
dependent measures !

Proximal Distal
followup followup
SOCRATES Months 4-9 Months 10-15
scale PDA DDD PDA DDD
Ambivalence ~ -.01 -.03 -.01 -.00
Recognition A1 -10% A1* -10*
Taking Steps 21 -.18* 18 -.17*

! Second-order partial correlations between SOCRATES
scales and PDA and DDD, controlling for baseline PDA
and DDD.

* p<.05
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controlling for intake values of PDA and DDD,
but not treatment condition, indicate that the
Recognition and the Taking Steps scales signifi-
cantly and positively predict PDA and DDD at
both proximal and distal followup intervals. Cli-
ents higher in Recognition and Taking Steps at
intake reported both higher rates of abstinence
and less drinking intensity across followups. In
contrast, Ambivalence scores were unrelated to
frequency and intensity of drinking at both fol-
lowup intervals.

Hierarchical multiple regression analysis
(MRA) was used to examine the joint and
unique contribution of the three SOCRATES
scales in predicting PDA (proximal and distal),
after controlling for baseline values of PDA and
DDD, and for treatment main effects (effect
coded). This approach was judged more conser-
vative than the former because, unlike the par-
tial analyses which did not control for treatment
main effects, these analyses also discarded re-
dundant variance among the three SOCRATES
scales in predicting client drinking status. MRA
results (/N=866) indicated that, in combination,
the three scales accounted for a significant in-
crement in variance (4.5 percent) above that
predicted by baseline values of PDA and DDD
and treatment group assignment (11.5 percent),
F(3, 858)=15.24, p<.001. Single degree of free-
dom (df) tests of the beta weights (B) showed,
like the partial analyses, that Recognition (f=
0.07) and Taking Steps (p=0.19) were jointly
and uniquely predictive of early followup PDA,
whereas client ambivalence was unrelated to
frequency of drinking. At distal followup, the
three SOCRATES scales jointly added a signifi-
cant increment in variance (3.5 percent) in
PDA, above baseline drinking measures and
treatment group assignment, F(3, 835)=11.72,
p<.001. Single df tests indicated that pretreat-
ment Taking Steps ($=0.16, p<.001) and Recog-
nition (=0.08, p<.03) again uniquely predicted
distal PDA, while client pretreatment Ambiva-
lence was unrelated to distal PDA.

A second wave of prognostic analyses in-
cluded an HLM approach that controlled for the
variables already described as well as site ef-
fects and matching variable by site and match-
ing variable by treatment interactions. This
analysis was conducted only for the Recognition

scale, which was the matching variable. Here,
and across the entire 12 months of followup,
both PDA and DDD were significantly related to
clients’ Recognition scores such that higher self-
reported problem recognition at baseline was
associated with higher PDA (p<.0001) and lower
DDD (p<.014).

Testing the Matching Hypothesis

Table 2 provides the unadjusted probability
values (0=0.05) of the HLM tests of the recogni-
tion matching hypothesis reported in Project
MATCH during (Project MATCH Research
Group 1998) and after treatment (Project
MATCH Research Group 1997b). Also included
are pairwise treatment contrasts not predicted
nor previously reported but provided as an aid
to interpret how the Recognition matching vari-
able may have unanticipated mediating effects.

Bonferroni-corrected HLM analyses using
PDA did not support the a priori hypothesis
when time was collapsed for the during (p<.40)

Table 2. Summary of outpatient HLM problem
recognition matching tests: Probability values
. assoclated with tests of during and after
treatment client-treatment matching

Predicted Unplanned matching

match contrasts
, MET vs. CBT- CBT- MET-
Variable  (BT&TSF MET TSF TSF

During treatment

PDA .40 .55 75 .38

PDA linear .58 .76 Jq1 51

PDA quadratic .14 .12 .59 .32

DDD .99 .87 75 .88

DDD linear .61 .97 42 41

DDD quadratic .08 . .05 .40 27
After treatment ’ .

PDA 52 .69 74 A48

PDA linear .04 .04 .70 11

PDA quadratic .15 .93 22 21

DDD 72 .73 .96 .78

DDD linear .65 .81 .20 .31

DDD quadratic .53 17 11 .82
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or posttreatment (p<.52) phases of the
trial. Tests of the predicted matching ef-
fect when the contrast was examined
across time as a linear or as a quadratic
function likewise did not support the hy-
pothesis during (p<.58, linear; p<.14,
“quadratic) or after treatment (p<.04, lin-
ear; p<.15, quadratic). None of the post
hoc monthly contrasts supported the
prediction that clients with lower intake
recognition fared better (higher PDA) in
the MET condition relative to low-recog-
nition clients assigned to the combined
CBT and TSF conditions. Figure 1 de-
picts the general relationship tested in
the HLM analyses, and one can see the
modestly prognostic effect of client rec-
ognition but the absence of a statistically signif-
icant and/or clinically relevant differential rela-
tionship between recognition and PDA by treat-
ment condition at proximal followup. Probabil-
ity values (o) associated with the unplanned
paired contrasts in table 2 likewise indicate that
problem recognition did not mediate treatment
response in regard to PDA during or after
treatment.

Percentage of days abstinent
Months 4-9

MET = Solid line
CBT & TSF = Dotted line

Parallel HLM analyses using drinking inten- -

sity (DDD) also failed to support the problem
recognition hypothesis when time was collapsed
during (p<.99) and after treatment (p<.72).
When the contrast was modeled across months
in linear or quadratic functions, no support was
found either during (p<.61, linear; p<.08, qua-
dratic) or after treatment (p<.04, linear; p<.53,
quadratic) after Bonferroni correction for the
two primary dependent measures (0=0.05/2).
None of the post hoc monthly contrasts sup-
ported the a priori prediction. Unplanned
pairwise treatment contrasts also failed to indi-
cate a problem recognition mediation effect.

Causal Chain Analyse.é

Figure 1 highlights one faulty assumption
about the change mechanisms predicted to op-
erate in the MET and combined CBT and TSF
conditions. Inconsistent with our predication,
the prognostic effect of client Recognition at in-
take was not stronger in the combined CBT and
TSF conditions. This section examines the

6 v %

Pretreatment Problem Recognition

Figure 1. Pretreatment Problem Recognition and proxi-
mal percentage of days abstinent in the outpatient sample:
A priori matching hypothesis

factors that may explain this breakdown in the
Recognition matching hypothesis.

Figure 2 presents the standardized coeffi-
cients (B) for the separate path analyses for the
MET and combined CBT and TSF conditions in
the outpatient sample. Site effects were
partialed out from all relationships shown in
these figures. As predicted, pretreatment Rec-
ognition was significantly and positively related
to therapist working alliance in the combined
CBT and TSF conditions but not in the MET
condition. Unexpectedly, therapeutic working
alliance was not related to end-of-treatment
problem Recognition in any group. Here, we an-
ticipated positive relationships, with a signifi-
cantly more positive relationship in the MET
condition. We predicted a strong and positive re-
lationship between pretreatment and end-of-
treatment Recognition in the CBT and TSF con-
dition, and a smaller relationship between
these variables in the MET condition. This pre-
diction was not supported. Finally, in the MET
group, pretreatment Recognition was equally (if
not more) prognostic of PDA and DDD both at
proximal and distal followups as it was in the
combined CBT and TSF groups. This finding is
contrary to the prediction in our causal model.

The path analyses do not answer whether the
corresponding slopes for the MET and the com-
bined CBT and TSF conditions were statisti-
cally different from one another. These slope
contrasts were accomplished using factorial
MANCOVA. Here, variables specified in the
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MET
' Percentage of days
Problem Recognition Proximal .22 * (-.15%) 5| abstinent (drinks per
SOCRATES . drinking day)
Intake Distal 16* (-19*) Months 4-9
06
Working Alliance |__3, | Problem Recognition 09 (21% T Proximal
Inventory : Week 2 02 SOCRATES "
Total score ’ End-of-treatment -12 (20*)  Distal
CBT and TSF
.. Proximal .10 * (-08) Percentage of days
Problem Recognition -3 abstinent (drinks per
IS (t)aiRATES Distal 11 * (-.06) drinking day)
nfake Months 4-9

21*

Working Alliance

Proximal

Inventory : Week 2
Total score

09

SOCRATES
End-offtreatment

.07 (.00) Distal

Figure 2. Outpatient Problem Recognition causal chain findings. Standardized coefficients are provided
for proximal (above line) and distal (below line) followups. Results of regressing percentage of days abstinent
on the Recognition measures (intake and end of treatment) are reported without parentheses, and results of
regressing drinks per drinking day on the Recognition measures are reported in parentheses. *p<.06

causal chain (e.g., working alliance and end-of-
treatment Recognition) were separately treated
as dependent measures with pretreatment Rec-
ognition scores treated as a covariate. Standard
tests of the homogeneity of regression coeffi-
cients (product term) indicated whether a differ-
ential relationship was present between Recog-
nition and a causal variable when nested within
treatment conditions. Also included as covari-
ates in the analyses were baseline drinking
(PDA and DDD), site, treatment, and pretreat-
ment Recognition main effects. Because of the
importance of the therapeutic working alliance
construct to the matching hypothesis, these
finer grained slope contrasts were conducted
separately for each of the two subscales as well
as the total score of the WAI. In addition, one
variable representing client satisfaction with
treatment was included in these analyses for ex-
ploratory purposes.

Table 3 summarizes slope contrast findings. A
reported significant interaction in the column

labeled interaction with Recognition indicates
that the relationship between client pretreat-
ment Recognition and the causal chain variable
differed reliably between MET and CBT plus
TSF. Unstandardized slope coefficients below
the columns headed MET and CBT plus TSF
can be interpreted as describing the direction of
the relationship of interest within the two treat-
ment modalities. As our model predicted, pre-
treatment Recognition was significantly and
differentially related to therapeutic working al-
liance by treatment condition. Pretreatment
Recognition was unrelated to client report of al-
liance of treatment Goal and Task or to the total
WAI score in MET. However, in the combined
CBT and TSF conditions, pretreatment Recog-
nition was significantly and positively related to
the two WAL scales and the total WAI score.

No difference in slopes was found, however,
for the treatment group nested relationship be-
tween pretreatment and end-of-treatment Rec-
ognition. The predicted situation wherein
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Table 3. Slope contrasts in the a priori causal
chaln model: Problem Recognition in the
outpatient sample

Interaction CBT
Causal chain with and
variable Recognition MET TSF
WAI week-2 Goal p<.04 .05 19
WAI week 2 Task p<.02 .03 .20
WAI week 2 total p<.02 .04 .19
score
End-of-treatment p<.83 .43 .48
Recognition _
General satisfaction p<.03 .07 -.09

with treatment

NOTE: Coefficients are unstandardized.

before and after treatment Recognition would
be more strongly related in the combined CBT
and TSF conditions was not realized. Un-
planned slope contrasts indicated that client
satisfaction with treatment (collected at week
12) was significantly and differentially related
to pretreatment Recognition by treatment con-

dition. Specifically, higher pretreatment prob--

lem recognition was modestly and negatively re-
lated to satisfaction with treatment in the CBT
and TSF conditions. A modest and positive rela-
tionship between treatment satisfaction and
pretreatment Recognition was obtained in the
MET condition.

Slope analyses indicated several faulty as-
sumptions in our predicted model in the outpa-
tient sample. The next
step therefore was to as-
sess how, if at all, prob-
lem recognition changed
during treatment. Table 4

during treatment for clients assigned to MET.
Heightened problem recognition was presumed,
in turn, to improve treatment outcome. The ba-
sic assumption of increased gains in Recogni-
tion in the MET condition was not supported,
and gains in Taking Steps to achieve abstinence
actually was higher in the action-oriented CBT
and TSF conditions (p<.05). The third and last
columns in table 4 show identically calculated
difference scores, but only for those clients at in-
take with the lowest Recognition scores (lowest
third of the distribution). Presented as a purer
test of our assumptions, independent -tests in-
dicated that changes in motivation during treat-
ment did not vary between MET and combined
CBT and TSF on any of the three SOCRATES
scales for low-Recognition clients assigned to
MET versus CBT or TSF.

Did changes in client motivation during treai-
ment significantly add to prediction of proximal
and distal PDA and DDD beyond that of pre-
treatment motivation? Using hierarchical mul-
tiple regression, and separately regressing
proximal and distal PDA and DDD (four regres-
sions), we entered baseline values of the two pri-
mary dependent measures (PDA and DDD), site
effects, and treatment main effects. Baseline
measures of client Ambivalence, Recognition,
and Taking Steps were then entered. Finally,
and of primary interest, the three SOCRATES
scales collected at 3 months (end of treatment)
were entered into the model. The 3-month
SOCRATES measures accounted for a signifi-
cant increment in variance above that associ-
ated with the baseline motivation measures for

Table 4. Mean (SD) comparison of pretreatment and end-of-
treatment SOCRATES motivational scales: Difference scores by
matching hypothesis for full and restricted outpatient samples

provides the difference ; Full sample Lowest third in distribution
scores on the three SOCRATESscale MET  CBTand TSF  MET  CBTand TSF
SOCRATES scales be- ., 14 (.35) 15 (.35) 110 (.30) 15 (.35)
tween intake and end of o .. 2.60 (4.96) 2.48 (5.42) .33 (4.02) 29 (5.99
treatment. In the ideal sit- —~°oenton MV)  2.60 (4.96) 48 (6. ’ ) 29 (5.99)
Taking steps 2.25(6.92) 3.42(6.63)* 2.14(5.19)  3.56 (7.15)

uation, and in both study

arms, we predicted that
Recognition would in-
crease significantly more

MV=matching variable
* p<.05
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both proximal PDA (17-percent increment, F(3,
790)=70.64, p<.001) and proximal DDD (17 per-
cent, F(3, 790)=59.91, p<.001). Separate (- tests
of slope coefficients indicated that all three
measures of motivation collected at 3-month fol-
lowup—on both PDA and DDD—added signifi-
cantly and uniquely (p<.05) to prediction of the
frequency and intensity of proximal drinking,
with the Taking Steps scale accounting for the
largest unique contribution (f=0.42 for PDA
and B =-0.41 for DDD).

At distal followup, changes during treatment
in recognition accounted for a significant incre-
ment in PDA beyond that associated with pre-
treatment SOCRATES Recognition scales (8
percent, F(3, 768)=26.86, p<.001) and in DDD
(11 percent, F(3, 768)=33.45, p<.001). For the
distal PDA measure, change in Ambivalence
was significantly and negatively predictive (B=
-0.11, p<.002), and change in Taking Steps was
positively and significantly predictive ($=0.26,
p<.001), Changes in problem recognition were
unrelated to frequency of drinking at distal fol-
lowup. For the distal DDD measure, problem
recognition was not predictive, while changes in
Ambivalence (3=0.14, p<.001) and Taking Steps
(B=-0.30, p<.001) uniquely predicted drinking
intensity.

Aftercare Arm
Prognostic Effects of SOCRATES

The second-order partial correlations in table
5 for the aftercare arm suggest that clients’ pre-
treatment Recognition was mostly unrelated to
PDA and DDD at both proximal and distal
followups, the one exception being a small but
significant negative relationship between Rec-
ognition and drinking intensity during early fol-
lowup. A more consistent pattern with the after-
care arm was found for the Taking Steps scale.
Specifically, both PDA and DDD were signifi-
cantly predicted by this scale at both followups.

The more conservative hierarchical multiple
regression analysis (N=693) approach indicated
that the three SOCRATES scales jointly con-
tributed a significant increment in variance (2.0
percent) in proximal PDA above that attribut-
able to the baseline drinking measures and

Table 5. Prognostic main effect of SOCRATES
scales on aftercare proximal and distal
treatment outcome for both primary
dependent measures'

Proximal followup Distal followup

SOCRATES Months 4-9 Months 10-15
scale PDA DDD PDA DDD
Ambivalence 04 -0+ .02 -.03
Recognition 07  -.09 07 -.07
Taking steps 18*  -.15% J2x -13*

! Second-order partial correlations between SOCRATES
scales and PDA and DDD, controlling for baseline PDA
and DDD :

* p<.06

treatment assignment (3.3 percent), F(3, 685)=
4.89, p<.002. Single df tests showed that only
the Taking Steps scale ($=0.13, p<.001)
uniquely predicted PDA at early followup after
controlling for the remaining SOCRATES scales
and baseline PDA, DDD, and treatment
assignment.

At distal followup, the three SOCRATES
scales again added a significant increment in
variance, accounted for in the PDA measure (3.0
percent), F(3,667)=3.53, p<.02. Single df tests
indicated that the Taking Steps measure alone
and uniquely predicted distal PDA ($=0.11,
p<.01). In the HLM analyses, which controlled
for site effects and first-order interactions of
Recognition with treatment and sites, no prog-
nostic effect of the Recognition scale was identi-
fied with PDA (p<.57) nor with DDD (p<.90)
across the entire 12-month followup interval.

Testing the Matching Hypothesis

Table 6 presents the unadjusted probability
values (¢=0.05) of the HLM tests of the Recogni-
tion matching hypothesis reported in Project
MATCH corporate papers (Project MATCH Re-
search Group 1997b). Unplanned pairwise
treatment contrasts are again provided as an
aid to interpret how the Recognition matching
variable may have unanticipated mediating
effects.
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Table 6. Summary of aftercare HLM Problem
Recognition Matching tests: Probability
values assoclated with tests of during and
after treatment cllent-treatment matching

Predicted. . Unplanned
match  matching contrasts

MET vs. CBT- CBT- MET-
CBT&TSF MET TSF TSF

Variable

During treatment

PDA .10 .14 93 .19
PDA linear 41 25 483 .78
PDA quadratic .54 44 66 .17
DDD .08 23 49 .07
DDD linear 19 16 63 .40
DDD quadratic .55 .37 49 .87
After treatment
PDA .76 .56 .66 97
PDA linear .83 63 59 .93
PDA quadratic .005 04 41  .006
DDD .63 65 .96 1
DDD linear .69 49 .54 .98
DDD quadratic .04 A1 62 .05

No support was found for the Recognition
matching hypothesis when time was collapsed
during treatment (p<.10) or after treatment
(p<.76). With time modeled, no linear function
across monthly PDA values was found during
(p<.41) or after treatment (p<.83). A significant
Recognition contrast by quadratic interaction
(p<.005), however, was found using monthly
PDA as the dependent measure. Contrary to
prediction, post hoc monthly contrasts indicated
that low-recognition clients assigned to the
MET condition tended to drink more frequently
than low-recognition clients assigned to the
combined CBT and TSF groups during months 4
and 5, p<.01 and p<.05, respectively. This find-
ing is depicted in figure 3 where, in proximal fol-
lowup, the largest slope differences were during
the first few months of early followup. No differ-
ences were found in monthly PDA values for
high-recognition clients assigned to MET and
the combined CBT and TSF group.

Replicating the HLM analyses using the
drinking intensity measure (DDD) yielded simi-
lar findings. Specifically, the recognition con-
trast was not significant when time was col-
lapsed during (p<.08) or after treatment (p<.63)
nor when the contrast was modeled across time
as a linear function during (p<.19) or after treat-
ment (p<.69). In a quadratic context, however,
the recognition contrast was significant (p<.04),
and monthly tests showed that low-recognition
clients assigned to the MET condition tended to
drink significantly more alcohol per drinking oc-
casion than low-recognition clients in CBT and
TSF in the first month after the end of treat-
ment (month 4, p<.02). This difference quickly
faded, however, and no differences were found
between high-recognition clients assigned to
the different treatments.
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Pretreatment Problem Recognition

Figure 3. Pretreatment Problem Recognition and
proximal percentage of days abstinent in the after-
care sample: A priori matching hypothesis

Causal Chain Analyses

Contrary to our prediction, figure 4 shows a
prognostic effect of pretreatment problem recog-
nition in the MET condition and no prognostic
effect of recognition in the combined CBT and
TSF conditions. The proposed causal model was
the same for aftercare and outpatient samples
and is not repeated here.

Figure 4 shows the standardized coefficients
(B) for the two path analytic models in the after-
care sample. All relationships of interest con-
trolled for site effects. As predicted, pretreat-
ment Recognition score was not predictive of
therapeutic working alliance collected at Week
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MET
Percentage of days
Problem Recognition Proximal .16 * (-.20%) 3| abstinent (drinks per :
SOCRATES . drinking day)
Intake Distal Jd2 (-.16‘) Months 4-9
03
Working Alliance (__g, | Problem Recognition -01 (.12) | Proximal
Inventory : Week 2 SOCRATES
Total score End-of-treatment .04 (06) Distal
CBT and TSF
. Percentage of days
, Pro 1 -02(-.03 . .
Problem Recognition xima (-03) > abstinent (drinks per
SOCRATES , drinking day)
Intake Distal 12 (-16%) Months 4-9

7%

Working Alliance
Inventory : Week 2

———| Problem Recognition

Total score 16 *

.02 (.08) T Proximal

Distal

SOCRATES
End-of-treatment

08 (-.02)

Figured. Aftercare Problem Recognition causal chain findings. Standardized coefficients are provided for
proximal (above line) and distal (below line) followups. Results of regressing percent days abstinent on the
Recognition measures (intake and end of treatment) are reported without parentheses, and results of regress-
ing drinks per drinking day on the Recognition measures are reported in parentheses. *p<.05

2 in the MET condition. Opposite to our predic-
tions, pretreatment recognition for MET clients
was significantly and positively related to end-
of-treatment problem recognition, indicating
that MET did not alter a client’s relative stand-
ing in the before and after treatment motiva-
tional distributions. Also, contrary to our pre-
dictions, therapeutic working alliance at Week 2
was unrelated to end-of-treatment problem rec-
ognition in the MET group. Finally, our predic-
tion that the prognostic value of pretreatment
recognition on PDA and DDD would be miti-
gated at proximal and distal followups in the
MET condition was not supported.

In most aspects, the path analysis models
were quite similar for the aftercare and outpa-
tient MET conditions. Where the path analysis
findings differed from outpatient to aftercare
arms is in findings for the CBT and TSF condi-
tions. As predicted for the MET conditions,

pretreatment recognition was not predictive of
proximal or distal PDA and DDD. Uniquely, af-
tercare CBT and TSF clients were the only ones
who, as a group, reported a positive and signifi-
cant relationship between therapeutic working
alliance at week 2 and end-of-treatment prob-
lem recognition. This relationship had been pre-
dicted to occur only in the MET condition. Con-
sistent with our predictions, and similar to the
outpatient CBT and TSF conditions, a signifi-
cant and positive relationship was found be-
tween pretreatment recognition and Week-2
therapeutic working alliance.

Factorial MANCOVA was used to conduct
formal statistical contrasts of corresponding
slopes illustrated in the two aftercare path
models. The rationale and analytical approach
to these contrasts were described in the outpa-
tient causal chain analyses and are not re-
peated. Table 7 presents the probability values
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Table 7. Slope contrasts in the a priori causal
chain model: Problem recognition in the
aftercare sample

Interaction CBT
Causal chain with and
variable Recognition MET  TSF
WAI week-2 Goal p<.05 .02 .18
WAI week-2 Task p<.13 .04 .18
WAI week-2 total p<.056 .02 .19
score
End-of-treatment p<.31 .32 .46
Recognition
General satisfaction p<.67 .07 .03

with treatment

NOTE: Coefficients are unstandardized.

(o)) associated with the test of a differential rela-
tionship between a causal chain variable and
pretreatment Recognition by treatment condi-
tion, labeled Interaction with Recognition. As
predicted, pretreatment recognition was differ-
entially related with Week-2 therapeutic work-

ing alliance, contingent upon treatment assign-

ment. In the MET condition, as predicted, pre-
treatment recognition was not predictive of
therapeutic relationship, whereas Recognition
score was significantly and positively related to
goal and total working alliance in the CBT and
TSF conditions. No difference, however, was ob-
served between treatment groups in the rela-
tionship between pretreatment and end-of-treat-
ment problem recogni-
tion. Here, MET and
combined CBT and TSF
groups both reported
significant and positive

Analyses indicated several points at which
therapeutic change mechanisms did not differ-
entially relate to the motivation matching vari-
able. An important related question is whether
the matching variable itself changed as pre-
dicted during treatment. One of the core as-
sumptions of the recognition hypothesis was
that the motivational focus of the MET condi-
tion would produce greater gains in Recognition
and Taking Steps scores relative to the CBT and
TSF conditions. Also implied was that MET
would be associated with a greater decline in
Ambivalence about change relative to the CBT
and TSF conditions.

Table 8 presents the pretreatment and end-
of-treatment difference scores for the three
SOCRATES scales. Difference scores were com-
puted by subtracting pretreatment from end-of-
treatment scores. Positive difference scores
therefore suggest an increase in the measured
attribute. As predicted, significantly greater
gains in recognition of alcohol problems were
made in the MET condition relative to the CBT
and TSF conditions (p<.05). Unexpectedly,
Taking Steps scores declined during the 12
weeks of treatment, with no group differences
observed in the magnitude of this decline. Am-
bivalence about change remained relatively sta-
ble from the beginning to end of treatment, with
no treatment effect observed.

The third and fourth columns in table 8 com-
pare before/after changes in SOCRATES scores
for that portion of the aftercare sample with the
lowest third of scores in the pretreatment Rec-
ognition distribution. This comparison is

Table 8. Mean (SD) comparison of pretreatment and end-of-
treatment SOCRATES motivational scales: Difference scores by
matching hypothesis for full and restricted aftercare samples

associations between be- SOCRATES scale Full sample Lowest third in distribution
fore and after treatment MET  CBT and TSF MET CBT and TSF
Recognition scores. Pre-  Ampivalence .12 (.33) 11 (.32) .09 (.29) .16 (.37)
treatment problem rec-  poioonition (MV) 3.65 (5.98) 2.47 (4.97%  1.33(6.37) .77 (5.40)
ognition was not differ-  q 0o co o _51(5.98) -.35(580)  -44(487)  1.22(.06)

entially related by treat-

ment condition with cli-
ent satisfaction with
treatment.

MV=matching variable
* p<.05
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regarded as a purer test of the motivational im-
pact of MET. Here, no mean differences were ob-
served between the two comparison groups on
any of the three SOCRATES scales.

Four hierarchical multiple regressions were
conducted to examine if before/after changes in
the three SOCRATES scales predicted proximal
and distal PDA and DDD after controlling for
site and treatment effects as well as baseline
drinking (PDA and DDD) and SOCRATES
scores. Three-month SOCRATES scales ac-
counted for a significant increment in variance
in both proximal PDA (13 percent, F(3, 605)=
34.07, p<.001) and DDD (11 percent, F(3, 605)=
27.32, p<.001). Problem recognition was not
predictive of proximal PDA (p<.26) after con-
trolling for baseline problem recognition. Three-
month Taking Steps (=0.37, p<.001) and extent
of Ambivalence (f=-0.14, p<.01), however,
uniquely predicted proximal PDA after control-
ling for baseline values. Regarding drinking in-
tensity, all three SOCRATES scales uniquely
and significantly predicted consumption pat-
terns, with the Taking Steps scale (f=-0.34,
p<.001) uniquely accounting for the bulk
of variance in DDD.

End-of-treatment motivation scales
added significant variance in the predic-
tion of distal abstinence (6 percent, F(3,
590)=13.01, p<.001) and drinking inten-
sity (5 percent, F(3, 590)=12.23, p<.001)
beyond that offered by baseline motiva-
tion alone. End-of-treatment Recogni-
tion score was not predictive of either the
frequency (PDA) or intensity (DDD) of al-
cohol consumption after controlling for
baseline measures. Ambivalence about
change at the end of treatment was nega-
tively and significantly predictive of dis-
tal frequency of abstinent days (B=-0.11,
p<.01) and positively and significantly
predictive of distal drinking intensity (B=
0.12, p<.006) after controlling for base-
line measures. End-of-treatment Taking Steps
was a strong predictor of distal alcohol con-
sumption after controlling for pretreatment mo-
tivation. Here, Taking Steps was positively re-
lated with distal abstinence (p=0.23, p<.001)
and significantly and negatively predictive of
drinking intensity (p=-0.22, p<.001).

Pre-post change in Problem Recognition

Did We Choose the Wrong Scale?

The Recognition matching hypothesis was
not supported in either the aftercare or the out-
patient study, and causal chain analyses were
only partially supported. Causal chain analyses
highlighted the complex and poorly understood
nature of readiness for change and how motiva-
tion for change influences and is influenced by
the active ingredients of therapy. Especially im-
portant is gaining a better understanding of
how the dimensions of motivation relate to one
another, and how these relationships change
across time. Figure 5, for example, shows the re-
lationship between Recognition and Taking
Steps before-and-after difference scores by
study arm. Rationally, one would expect in a
treatment-seeking population—and for clients
actually engaged in therapy—a strong positive
relationship between gains in awareness of
problems and taking actions to eliminate these
problems. This was the case for aftercare cli-
ents, but much less so for clients recruited in the
outpatient sample. Why might this be so?

Aftercare sample
r=.32(N=647)

IR
||l||||||||“

Outpatient sample
r=.15 (N = 845)

]
Pre-post change in Taking Steps

Figure 5. Relationship between pre-post change in Prob-
lem Recognition and Taking Steps by Project MATCH study
arm

Analyses suggested that Taking Steps is
prognostic of positive outcome, and in most
cases, a stronger indicator of success than
Recognition. We wondered whether the
SOCRATES Taking Steps scale might be a cli-
ent matching variable worthy of attention. To
this end, we replicated most analyses reported
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scale as the matching motivation variable. Clas-
sical multivariate repeated-measures analyses
failed to support the Taking Steps matching hy-
pothesis (same predictions as for Recognition)
on either primary dependent measure.

The four Taking Steps path-analysis models
differed from the Recognition models in two key
respects. First, significant positive relation-
ships were obtained between working alliance
at Week 2-and end-of-treatment Taking Stepsin
all four models ('s=0.20, 0.19, 0.17, and 0.22).
With the Recognition matching variable, this
positive relationship was only present in the
CBT and TSF aftercare conditions. Second, end-
of-treatment Taking Steps was a significant
predictor of both proximal and distal outcome,
while the end-of-treatment Recognition meas-
ure partially predicted proximal outcome but
generally failed to predict distal outcome
reliably.

Table 9 shows the core slope contrasts in the
causal chain model with the Taking Steps scale

Table 9. Slope contrasts In the post hoc
causal chain analysis: SOCRATES Taking
Steps as the matching varlable In the
total sample

Interaction CBT
with Taking and
Variable Steps MET TSF
Outpatient sample
WAI week-2 Goal p<.2b .08 .19
WAI week-2 Task p<.36 A1 22
WAI week-2 total p<.42 12 22
score
End-of-treatment p<.83 17 .30
Taking Steps
Aftercare sample
WAI week-2 Goal p<.28 .06 .19
WAI week-2 Task p<2H .06 19
WAI week-2 total p<.33 .07 .18
score
End-of-treatment p<.31 21 25

Taking Steps

NOTE: Coefficients are unstandardized.

used as the motivational matching variable.
Findings for the outpatient and aftercare sam-
ples are combined into a single table. Unlike the
Recognition scale, product terms indicated that
the relationship between pretreatment Taking
Steps and the working alliance variables and
end-of-treatment Taking Steps did not differ be-
tween MET and the combined CBT and TSF. In
agreement with the path models using Taking
Steps as the matching variable, strong positive
relationships were found regardless of treat-
ment assignment. .

Discussion

The rationale for the predicted matching ef-
fect was that MET would differentially benefit
clients with lower pretreatment levels of prob-
lem recognition by enhancing their motivation
for change. Where did the hypothesis fail? Some
early components of the predicted causal chain
were confirmed, but later links were not. We did
find the expected prognostic effect of pretreat-
ment SOCRATES scores on treatment out-
comes, but it occurred regardless of treatment
assignment. Problem Recognition predicted
both PDA and DDD throughout followup, but
only among outpatients. The Taking Steps
subscale score, in contrast, predicted both out-
come measures throughout followup in both
arms of the trial. The more a client had already
been taking steps toward change before begin-
ning treatment, the better the outcomes.

Similarly, clients’ posttreatment motivation
scores on SOCRATES were significantly predic-
tive of both outcome measures at both proximal
and distal followup intervals in both arms of the
trial, even after removing variance accounted
for by baseline drinking and motivation mea-
sures, treatment groups, and sites. Effects of
change in Recognition were inconsistent, but in
both arms of the trial, better outcomes on both
dependent measures were consistently related
to greater increases in Taking Steps and de-
creases in Ambivalence. That is, when treat-
ment was associated with increased motivation
(less ambivalence and more taking steps), out-
comes were better throughout followup.

- MET also showed a few of the predicted dif-
ferential effects on intermediate variables. As
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expected, pretreatment Recognition scores pre-
dicted therapeutic alliance only in the CBT and
TSF conditions and not in MET. That is, MET
appeared to obviate the relationship between
low problem recognition and poor working alli-
ance that was observed in the action-oriented
treatments. In the aftercare arm, change in
problem recognition also occurred only in MET
and not in CBT and TSF. The problem is that
these intermediate variables, while differen-
tially affected by MET, did not significantly in-
fluence drinking outcomes, and that is where
the causal chain broke down.

So where does this leave us? Our findings do
support the importance of motivation as at least
a predictor, if not a determinant, of drinking
outcomes. The Taking Steps score, both prior to
and after treatment, was a good predictor of out-
comes. In analyses from another multisite out-
come study (Miller et al. 1996), we similarly
found that Taking Steps toward change, as
measured by the SOCRATES, was a strong pre-
dictor of continued improvement (rather than
relapse) among alcoholics. -

This is consistent with a larger literature
linking higher client adherence or compliance to
better outcomes (e.g., Pettinati et al. 1996;
Robson et al. 1965; Fiorentine and Anglin 1996).
Similarly, the degree of attendance or involve-
ment in Alcoholics Anonymous is predictive of
more favorable outcomes (Emrick et al. 1993;
Montgomery et al. 1995). Even compliance with
placebo medication has been found to predict
more favorable treatment outcomes (e.g., Fuller
et al. 1986). It appears that clients’ doing some-
thing toward change is a reliable predictor of
better outcome.

The other measure of motivation in Project
MATCH (URICA, DiClemente et al., this vol-
ume) also proved to be a good predictor of out-
comes. It also appears to be the case that the
more client motivation improves during treat-
ment (on all three SOCRATES scales), the
better the prognosis. Changes in motivation
predict later changes in behavior.

An unanswered question is how this occurs,
and more specifically, why Motivational En-
hancement Therapy works at all (Miller 1998).
Even a single session of motivational interview-
ing has been found to improve substance abuse

treatment outcomes substantially (e.g., Bien,
Miller, and Boroughs 1993; Brown and Miller
1993; Saunders et al. 1995), and brief interven-
tions more generally have been shown to trigger
behavior change when offered as stand-alone
treatments (Bien, Miller, and Tonigan 1993).
Clinical descriptions of motivational interview-
ing have emphasized impact on cognitive/affec-
tive variables such as problem recognition, am-
bivalence, distress, and discrepancy (Miller
1983; Miller and Rollnick 1991), and findings
from this study support that emphasis. Yet an
intervention designed specifically to have im-
pact on these variables largely failed to do so
differentially. ‘

This indicates a further need to separate
prognostic from causal and intervention effects
in clinical research. Motivational variables such
as self-efficacy, alcohol expectancies, problem
recognition, and readiness have been shown to
predict outcomes. It does not necessarily follow,
however, that interventions designed to act
upon these variables will thereby improve out-
comes. Data from both Project MATCH (re-
ported here) and a prior multisite study (Miller
et al. 1996) question the mediating role of such
cognitive variables and point instead to a key
role of action and coping strategies. This would
suggest that a treatment may succeed to the ex-
tent that it engages and retains clients in active
personal efforts toward change.

In a prior study (Miller et al. 1996), we found
that self-efficacy and other motivational vari-
ables did not contribute to variance accounted
for in predicting relapse, once coping skills had
been taken into account. It is possible that moti-
vational variables to which causal importance
has been attributed may represent instead
more passive reflections of behavioral coping
gkills. In any event, the causal mechanisms un-
derlying the efficacy of motivational interven-
tions remain to be explicated.
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ABSTRACT

One of the matching hypotheses included in the Project MATCH trial involved
Bandura’s concept of self-efficacy. Client efficacy to abstain from drinking was hypothe-
sized to interact with the three MATCH treatments. Clients low in efficacy would do
better in Cognitive-Behavioral Coping Skills Therapy (CBT) than in Motivational En-
hancement Therapy (MET), with those high in efficacy doing better in MET than in
Twelve Step Facilitation (TSF). However, those highly tempted to drink (i.e., those with
high temptation to drink and low self-efficacy to abstain) would do better in TSF com-
pared to those in MET. In the aftercare arm, low efficacy clients in CBT showed drinking
outcomes superior to those in MET during the period of treatment, but these differences
did not persist into the followup period. For highly tempted individuals, TSF demon-
strated more abstinence than MET during the first few weeks of the treatment period
but not during the followup period. These interaction effects on drinking during treat-
ment in the aftercare arm were the only hypothesized matching contrasts that were sup-
ported. Analyses of the assumed catisal mechanisms indicated that some interactions
between the treatments and changes in self-efficacy over time supported aspects of the
matching effects in the aftercare arm. However, overall, there was little support for
treatment-specific effects on efficacy or treatment interactions with efficacy. Pretreat-
ment self-efficacy was predictive of posttreatment drinking for outpatients but not for af-
tercare clients and predicted amount of drinking at the 3-year followup for these
outpatients. Both for outpatient and for aftercare, clients’ abstinence self-efficacy as-
sessed immediately posttreatment predicted client drinking during the 1-year followup
period. Self-efficacy was distinct from measures of motivation, peaked during treatment,
remained stable during followup, and played an important and interesting role in the
cessation of drinking. '

Bandura (1986) as a central element of his

Social Cognitive Theory. Self-efficacy is a
personal evaluation of the ability of an individ-
ual to perform a target behavior and differs
from outcome expectancies, which involve ex-
pectations of the effects or consequences of per-
forming the target behavior. Self-efficacy is as-
sumed to influence motivation, information pro-
cessing, personal effort, and thus, effective ac-
tion. Various naturally occurring and treat-

Self—efﬁcacy is a construct developed by

ment-specific activities and experiences are
thought to influence levels of self-efficacy.
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Mastery experiences involving the target be-
havior are theorized to most strongly influence
self-efficacy, followed by vicarious experience
(modeling), verbal persuasion, and emotional
arousal. Thus, self-efficacy is assumed to be a
changeable, state variable associated with and
predictive of specific behavior change.

Self-efficacy has long been considered a theo-
retically relevant construct for alcoholism treat-
ment and recovery (DiClemente 1986; Marlatt
and Gordon 1985; Rollnick and Heather 1982).
In Marlatt and Gordon’s (1985) Relapse Preven-
tion model, efficacy to cope with high-risk situa-
tions is a central component of their conceptual-
ization of the relapse process. Alcohol research-
ers have developed instruments to measure effi-
cacy for coping with or resisting the urge to
drink heavily (Annis 1986; Annis and Davis
1989) and efficacy to abstain from drinking
(DiClemente et al. 1994) across a variety of
high-risk relapse situations previously identi-
fied by Marlatt and colleagues. In order to eval-
uate the saliency or importance of these situa-
tions, many instruments include separate rat-
ings of either the frequency or occurrence of
these high-risk situations or the individual's
temptation to drink in these situations
(DiClemente et al. 1995).

Previous research has found that self-efficacy
evaluations change during treatment for alco-
hol problems (DiClemente et al. 1995). Treat-
ments have been found to affect self-efficacy dif-
ferentially; for example, specific skills training
has been found to be superior to more generic in-
terventions (Burling et al. 1989; Donovan and
Ito 1988). Moreover, differences between indi-
viduals’ experienced temptation to drink and
their abstinence self-efficacy have been identi-
fied as an indicator of highly tempted individu-
als who have a sense of hopelessness about
change (DiClemente and Hughes 1990).

Treatment-Specific Effects

Although self-efficacy is theorized to be a
common pathway in all human behavior change
(Bandura 1986), treatments may differ in their
ability to engender self-efficacy. From a treat-
ment-matching perspective, it is assumed that
each treatment would influence self-efficacy in

a differential manner depending on how the
techniques employed by the treatment influ-
enced efficacy evaluations of the client. Accord-
ing to the theory, there are several ways to influ-
ence efficacy evaluations that vary in the
strength of their influence. Treatments that al-
low for mastery experiences would be expected
to be more powerful in increasing perceived effi-
cacy than would be those treatments that rely
solely on vicarious experience or verbal persua-
sion. From Bandura’s social cognitive perspec-
tive, long-term behavior change would be the di-
rect result of a treatment’s ability to increase
the individual’s self-efficacy. In Project MATCH,
the three chosen treatments were thought to in-
fluence self-efficacy differently.

Motivational Enhancement Therapy

One of the explicitly stated goals of Motiva-
tional Enhancement Therapy (MET) is to in-
crease clients’ self-efficacy by allowing them to
draw upon their own resources and make a
change plan to reduce or eliminate alcohol con-
sumption (Miller et al. 1992). MET provides
feedback to the client about the problem and
consequences of alcohol use, places the respon-
sibility for change on the client, and emphasizes
the client’s ability to change. However, the influ-
ence of MET on self-efficacy comes primarily
from verbal persuasion and emotional arousal,
which are considered potent but not the most
powerful sources of efficacy enhancement
(Bandura 1986). Therefore, individuals who en-
ter treatment with low efficacy to abstain from
drinking may not respond well to the techniques
of MET and the fewer sessions in MET. Clients
with higher initial self-efficacy would respond
better to messages that they can be in charge of
the change process and, thus, could be expected
to do well in MET. Individuals low in self-effi-
cacy could be expected to do better in a treat-
ment that provides techniques to provide mas-
tery experiences as well as verbal persuasion,
such as in Cognitive-Behavioral Coping Skills
Therapy (CBT).

Cognitive Behavioral Therapy

CBT has as one of its specific aims the devel-
opment of skills that would increase the ability
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of the individual to cope with high-risk situa-
tions by teaching clients to manage their emo-
tions and change their behavior in situations
that have triggered drinking in the past
(Kadden et al. 1992). This situation specificity
and the concentration on the development of
skills should contribute directly to an increase
in alcohol abstinence self-efficacy. CBT teaches
clients coping skills, uses role-plays to test these
skills, and prescribes homework that would pro-
vide in vivo tests of these skills. It could be as-
sumed that over the 12 weeks of CBT, clients’ ef-
ficacy would increase, and this increase would
translate into greater abstinence at the end of
treatment and particularly during the followup
periods. Although all individuals in CBT treat-
ment would be expected to need additional help
no matter what their level of efficacy, individu-
als higher in self-efficacy may not need as much
assistance and may find the skills training
somewhat redundant or more than they need.
The most obvious match between self-efficacy
and CBT appears to be with the low abstinence
self-efficacy clients.

Twelve Step Facilitation

Twelve Step Facilitation (TSF) should have

an interesting and potentially inverse relation
with self-efficacy. TSF teaches clients that reli-
ance on willpower alone will not achieve sobri-
ety, but that reliance on and relinquishing of
control to a higher power is necessary to achieve
sobriety (Nowinski et al. 1992). TSF emphasizes
that the client is powerless over alcohol and
must abstain “one day at a time.” For individu-
als who have a high level of abstinence self-effi-
cacy and want to rely on their own ability to ab-
stain, TSF may be a mismatch (DiClemente
1993). These highly efficacious clients may have
more difficulty seeking recourse to a higher
power and renouncing their own sense of con-
trol. Thus, attrition from TSF may be higher
among those clients reporting high self-efficacy.
However, since they have higher efficacy to ab-
stain from alcohol compared to other clients at
the start of treatment, drinking outcomes may
be less affected by this mismatch. Individuals
with low self-efficacy, and particularly those
with high levels of temptation to drink

combined with low levels of efficacy to abstain
across situations, may actually find the power-
lessness message very compatible with their ex-
periences and benefit most from TSF. The clear-
est match between TSF and self-efficacy seems
to be with individuals having very high tempta-
tion levels and very low efficacy levels who are
overwhelmed by the drinking habit.

Self-Efficacy Across Treatments

Since efficacy is considered a mediator of all
behavior change, baseline and particularly
posttreatment levels of efficacy should be pre-
dictive of drinking outcomes across all treat-
ments. All treatments, if they produce non-
drinking outcomes, could be expected to cause
an increase in efficacy. Posttreatment efficacy
should be negatively predictive of relapse, posi-
tively related to abstinence, and negatively re-
lated to levels of drinking posttreatment. Any
matching effects would have to emerge in the
context of these potential main effects. Since all
three treatments could be expected to interact
with either high or low levels of abstinence self-
efficacy, only the most compelling contrasts
were included in the matching hypotheses.

Matching Hypotheses

We predicted differential matching effects for
clients who have higher and lower levels of self-
efficacy with MATCH therapies. Several con-
trasts were examined. These contrasts made up
the a priori matching hypotheses developed for
Project MATCH and are reported elsewhere
(Project MATCH Research Group 1997b). We
articulated the following contrasts on theoreti-
cal and empirical grounds.

Hypothesis 1

Clients lower in self-efficacy will have better
drinking outcomes in CBT when compared to
MET. Conversely, clients higher in self-efficacy
will have better drinking outcomes in MET
when compared to CBT (figure 1). This second
contrast, at the other end of the efficacy spec-
trum, is expected to have less influence on
drinking outcomes, since CBT is specifically
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Less drinking

Abstinence outcomes

More drinking

Low Self-Efficacy High

Figure 1. Hypothesized interactions between
treatments and self-efficacy on abstinence outcomes

designed to remediate low self-efficacy to ab-
stain from alcohol.

Hypothesis 2

Individuals higher in self-efficacy will have
better outcomes in terms of abstinence from
drinking in MET than TSF, This contrast bets
on the mismatching effect between TSF and
higher efficacy clients. It could also be hypothe-
sized that individuals lower in self-efficacy
could get more support and assistance from TSF
and have better outcomes than the low efficacy
clients in MET. However, any effect at the lower
end of the efficacy dimension may depend on
how low is low self-efficacy. Since MET is also
designed to increase self-efficacy, this contrast
with TSF could be moderated among some of the
lower efficacy clients. Therefore, with low self-
efficacy clients, TSF may not show significant
differences in drinking outcomes when com-
pared with MET low efficacy clients. The best
way to identify the low self-efficacy clients and
test a contrast at the low end of perceived effi-
cacy would be to use both experienced tempta-
tion as well as perceived efficacy as is done in
hypothesis 3.

Hypothesis 3

A final contrast associated with self-efficacy
compares individuals using a temptation minus
efficacy difference score, where larger scores in-
dicate that the client feels more overwhelmed
by the alcohol problem. Highly tempted individ-
uals with larger positive differences will do
better with the intense support and the message

[y
&
Abstinence outcomes E

More drinking

Highly tempted Less tempted

Temptation minus Efficacy

Figure 2. Hypothesized interactions between
treatments and temptation minus self-efficacy on

abstinence outcomes

delivered in the TSF treatment of needing a
higher power than with the message of personal
responsibility given in MET (figure 2).

Hypothesized Causal Chain

The self-efficacy hypotheses had a clear and
measurable causal chain. Treatments were as-
sumed to influence the clients’ efficacy to ab-
stain from drinking and temptation to drink
(figure 3). The differential ability of any of the
treatments to produce positive changes in self-
efficacy over the treatment period would be con-
sidered responsible for improved posttreatment
outcomes. Self-efficacy was assessed multiple
times throughout the trial: at baseline, immedi-
ately posttreatment (month 3), and at the 9- and
15-month followup assessments (6 and 12
months posttreatment, respectively). Multiple
assessments of perceived efficacy made it possi-
ble to examine changes in efficacy during and
after treatment in order to determine if differ-
ent treatments produced differential changes in
efficacy and then to assess the effect of changes
in efficacy on drinking outcomes. Lastly, we
tested whether certain treatments performed
better for clients with high or low levels of effi-
cacy and positive or negative differences be-
tween temptation and efficacy at the baseline
assessment.

In addition to the hypothesized direct effect of
matching on the client’s efficacy at the end of
treatment, treatment matching should also in-
fluence other process variables. For example,
higher efficacy clients enrolled in TSF should
show less compliance, measured in weeks of
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Baseline Posttreatment Assessment 1-year follow-up
(Month 3) (Month 9) (Month 15)
Self-efficacy
Drinking
Self-efficacy >
CBT vs. MET /
contrast
' Drinking —pp!  Scif-efficacy (——pp| Drinking
Temptation
minus
confidence \ .
Temptation
minus —
confidence P Drinking
TSF vs. MET /
contrast

Figure 8. Hypothesized causal chain for self-efficacy contrasts

attendance at therapy, than high efficacy clients
enrolled in MET. If CBT helped lower efficacy

clients engage in greater use of behavioral pro- -

cesses of change to increase efficacy, then low ef-
ficacy CBT-matched clients should demonstrate
greater use of behavioral process activity than
those in MET. Active coping skills are the focus
of the CBT treatment but not the focus of MET,
and thus differences in behavioral processes
should be seen particularly in the CBT versus
MET contrast. Highly tempted individuals with
low efficacy should report more AA attendance
in TSF than similar clients in MET.

Measures

Alcohol Abstinence Self-Efficacy

For these hypotheses, both temptation to
drink and self-efficacy to abstain were assessed
using the Alcohol Abstinence Self-Efficacy Scale
(AASE; DiClemente et al.1994). This scale con-
sists of 20 items with four 5-item subscales rep-
resenting types of relapse precipitants: negative
affect, social situations and positive emotions,
physical and other concerns, and withdrawal

and urges. In the efficacy scale, items are rated
for “how confident are you that you can abstain
from drinking” on a 5-point Likert-type scale
(ranging from l=not at all confident to 5=ex-
tremely confident). Item scores are averaged to
form the mean level of abstinence self-efficacy
across the 20 situations. In a separate form, the
same high-risk situations are evaluated and
rated for “how tempted are you to drink” with a
similar 5-point Likert-type scale. Mean tempta-
tion scores are also computed across the 20 situ-
ations to evaluate the overall level of tempta-
tion to drink. Although subscale scores can be
calculated using this scale, only total scores
were used in the subsequent analyses.

Alpha reliabilities for the total self-efficacy
scale were very good (0.92). They were a little
lower for the subscales, but all were above 0.80.
Similar alpha coefficients were found for the
temptation scale. Initial evaluation of construct
validity of the efficacy scale has been supported,
with the scale demonstrating substantive corre-
lation with related constructs (DiClemente et
al. 1994). The scale has good psychometric prop-
erties and produces a respectable range of
scores with alcohol-dependent populations
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similar to those in Project MATCH. Although
temptation and efficacy have been moderately
correlated in prior research, they appear to be
rather independent (DiClemente et al. 1995;
Velicer et al. 1990).

Drinking OQutcomes

Our analyses used the main outcome vari-
ables from the MATCH trial, percentage of days
abstinent (PDA) and drinks per drinking day
(DDD). Analyses used transformed variables,
and tables presented retransformed data for the
PDA and DDD (Project MATCH Research
Group 1997a; Longabaugh and Wirtz, this vol-
ume, pp. 4-17).

Processes of Change

Processes of change represent client coping
activities, and measures of processes of change
have been used with different addictive behav-
iors (DiClemente and Prochaska 1998; Prochas-
ka et al. 1988; Snow et al. 1994). In Project
MATCH, processes of change were assessed at
posttreatment using a 40-item scale that con-
tained subscales for each of 10 processes with 4
items for each process. Clients were asked to in-
dicate on a 5-point Likert-type scale (ranging
from l=never to 5=very frequently) how often
they had experienced each of the activities or ex-
periences listed. Twenty of the items comprised
experiential (cognitive/affective) processes, and
twenty items comprised behavioral processes.
Both the 20-item subscales and
the 40-item total scale have good
psychometric properties, with
Chronbach alphas of 0.90 for the

Treatment Compliance

Treatment compliance was measured as the
number of weeks of treatment attendance. Al-
though MET consisted of only four sessions, the
sessions extended over the 12 weeks. Thus, the
weeks of treatment provided an equivalent
measure across treatments (Mattson et al
1998).

Results
Alcohol Abstinence Self-Efficacy

Clients in each arm of the trial were divided
into three groups according to their baseline
AASE scores in order to examine the distribu-
tion of efficacy scores between arms and among
treatment conditions. The lowest third in each
arm was the low efficacy group, the middle
group in each arm was the medium efficacy
group, and the highest third in each arm was
the high efficacy group. The three groups in
each arm were not exactly equivalent in number
since cut points were never made within the
same value.

Table 1 reports the means and standard devi-
ations of the AASE scores at the baseline as-

‘sessment for the trichotomized groups and the

overall means for both the outpatient and the
aftercare participants in Project MATCH. There
were significant differences between the outpa-
tient and aftercare groups, with the aftercare
clients demonstrating higher overall levels of

Table 1. Means and standard deviations for baseline
abstinence self-efficacy groups (trichotomized)

experiential and 0.91 for the be-
havioral subscales (DiClemente

Baseline abstinence self-efficacy

et al. 1996). At posttreatment, Low Medium High Overall
clients completed the full 40-item Outpatient arm n=322 n=295 n=307 n=924
version. A brief 8-item version of  Mean (SD) 2.13(.38) 291(19) 3.84(49) 2.94(.80)
the processes of change measure  Range 100-2.59 2.60-3.20 3.21-5.00 1.00-5.00
was admlnlstered: at the end of Aftercare arm n=244 n=248 n=246 n=738
each therapy session as part of a

Client Session Report. This Mean (SD) 2.02 (56) 3.24 (.27) 4.31(41) 3.20(1.03)
measure contained four behav- Range 1.00-2.78 . 2.80-3.70 3.75-5.00 1.00-5.00

ioral process items, two experien-

tial process items, and two help-
ing relationship items.

NOTE: Efficacy items were scored from 1=not at all to b=extremely.
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abstinence self-efficacy than the outpatients at
both baseline and 3-month (immediately post-
treatment) assessments. Since aftercare clients
completed the baseline efficacy measure during
the course of an inpatient or intensive day treat-
ment episode, these higher evaluations are not
surprising. Abstinence was achieved and sup-
ported by the aftercare environment. Thus, de-
spite the fact that aftercare clients had signifi-
cantly more baseline dependence symptoms and
more consequences and problems related to
drinking prior to the intensive treatment, they
appeared more confident in their ability to ab-
stain from drinking than their outpatient coun-
terparts did at the initial assessment. This sig-
nificant difference persisted but got smaller at 3
months and then disappeared at the final fol-
lowup assessment. These differences were also
reflected in the fact that the aftercare clients
had greater levels of abstinence at the begin-
ning of the MATCH treatments as well as
throughout the treatment period (Project
MATCH Research Group 1997a, 1998a). These
differences support the separate analysis of this
variable by arm.

At the baseline assessment, client-perceived

self-efficacy demonstrated low correlations with

most of the other primary and secondary match-
ing variables in both arms of the trial. Client ef-
ficacy was not correlated (r<0.10) with motiva-
tional readiness to change as measured by the
University of Rhode Island Change Assessment
scale (Carbonari et al. 1994) or the Stages of
Change Readiness and Treatment Eagerness
Scale, to Alcoholics Anonymous (AA) involve-
ment in the prior 3 months, social support for
drinking, or psychopathology. Efficacy was most
related to Alcohol Involvement, as measured by
the Alcoholics Anonymous Involvement Scale
(Tonigan et al. 1996), in the outpatient (r=-0.14)
and aftercare (r=-0.23) arms of the trial. Effi-
cacy evaluations appeared rather independent
of most other client characteristics.

As expected, efficacy was highly related to the
temptation minus efficacy measure (r=-0.82 af-
tercare and -0.88 outpatient). Temptation mi-
nus efficacy was also unrelated to motivational
readiness to change and AA involvement. How-
ever, this temptation minus confidence measure
was more highly correlated with alcohol

involvement (r=0.37 outpatient and 0.31 after-
care) and with meaning seeking (r=0.27 outpa-
tient and 0.31 aftercare), social functioning (=
-0.25 outpatient and aftercare), and alcohol de-
pendence (r=0.29 outpatient and 0.24 after-
care). The high temptation measure, compared
to the efficacy measure, was related more to
physiological and psychological dependence and
disrupted social functioning, as would be
expected.

Matching Hypotheses

Outpatient Arm

For the hypotheses that used baseline self-ef-
ficacy as the matching variable, there was little
evidence for any matching effect or matching ef-
fect by time interactions with hypothesized
treatment contrasts in the outpatient arm of the
trial, using Bonferroni-adjusted levels of signifi-
cance (table 2). This was true for drinking out-
comes both during treatment and following the
treatment period. Only one contrast (CBT ver-
sus MET) demonstrated an interaction effect on
DDD in the posttreatment period that reached
an unadjusted level of significance, p<.05. This
finding indicated that low self-efficacy clients
had fewer drinks per drinking day in MET than
comparable clients in CBT, contrary to the hy-
pothesized interaction.

Table 2. Hierarchical linear modeling results
for within treatment and posttreatment
drinking in the outpatient arm for the
abstinence self-efficacy matching hypotheses

Overall CBT- CBT- MET-
effeet MET TSF  TSF
MV x Tx (3] ®) ® ®
Within treatment
PDA 1.13 1.50 0.86 -0.68
DDD 081 -1.22 -0.33 0.92
Posttreatment
PDA 0.78 0.93 1.19 0.25
DDD 2.12 -2.00* -0.63 1.43

NOTE: MV=matching variable, Self-Efficacy; Tx=treat-
ment. F tests were used for the overall effect, and t-tests
were used for pairwise treatment contrasts.

*n< .05
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There were no indications in the outpatient
arm of any matching effect for the hypothesis
about the highly tempted clients (temptation
minus confidence) doing better in TSF as op-
posed to MET either during treatment or at
posttreatment assessments (table 3).

Table 3. Hierarchical linear modeling results
for within treatment and posttreatment
drinking In the outpatient arm for the
temptation to drink minus abstinence seif-
efficacy matching hypotheses

Overall CBT- CBT- MET-
effect MET TSF TSF
MV x Tx & ® (1) (®)
Within treatment
PDA 1.04 -1.40 -1.03 0.42
DDD 062 1.09 039 -0.75
Posttreatment
PDA 030 -0.50 -0.76 -0.24
DDD 0.83 1.12 004 -1.12

NOTE: MV=matching variable, Temptation to Drink mi-
nus Self-Efficacy; Tx=treatment. F tests were used for the
overall effect, and ¢-tests were used for pairwise treatment
contrasts. All effects were nonsignificant.

Aftercare Arm

Several matching effects appeared during the
within-treatment period but disappeared after
treatment (table 4). No significant matching ef-
fects were found for any contrast during the
posttreatment period. For drinking during
treatment, however, the overall self-efficacy by
treatment interaction was significant for the
PDA outcome (p<.008). The specific CBT versus
MET contrast during treatment demonstrated
Bonferroni-corrected significant effects for the
PDA outcome and unadjusted significant effects
on the DDD outcome. As hypothesized, the
means across the 3-month treatment period
demonstrated that the low efficacy CBT clients
had significantly more days abstinent during
the treatment period than low efficacy MET cli-
ents (figure 4). Again during treatment, clients
in MET with higher levels of self-efficacy were

Table 4. Hierarchical linear modeling results
for within treatment and posttreatment
drinking In the aftercare arm for the
abstinence self-efficacy matching hypotheses

Overall CBT- CBT- MET-
effect MET TSF TSF
MV x Tx F) @) @ ®

Within treatment

PDA 5.49** -3.26** -0.94 2.30*

DDD 2.67 2.23* 047 -1.73
Posttreatment 7

PDA 1.06 1.00 -0.51 -1.44

DDD 0.87 -130 -0.35 0.93

_NOTE: MV=matching variable, Self-Efficacy; Tx=treat-

ment. F tests were used for the overall effect, and i-tests
were used for pairwise treatment contrasts. *p<.06
**n<.008 (Bonferroni-corrected level of significance)

doing better in terms of DDD and PDA than
similar CBT clients, although these differences
were not statistically significant (Project
MATCH Research Group 1997b). In addition,
there was an unadjusted significant effect for
the MET versus TSF contrast on the PDA out-
come. Again as hypothesized, higher self-effi-
cacy clients in MET had slightly more days ab-
stinent than TSF clients did during the treat-
ment period.

These results offer strong support for the first
specific hypothesized contrast (CBT versus
MET) and some support for the second specific
hypothesized contrast between treatments
(MET versus TSF) and client baseline levels of
self-efficacy among aftercare participants. How-
ever, even the CBT versus MET hypothesis was
not supported completely since the hypothe-
sized effects were not significant after correc-
tion for both of the drinking outcomes. More-
over, these significant effects were limited to
drinking outcomes during aftercare treatment
and did not appear at all in the posttreatment
period, where matching effects are traditionally
sought. Nevertheless, for clients entering after-
care treatment, the level of their efficacy as-
sessed during the more intensive prior therapy
did have interesting interactions with the
MATCH treatments.
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Figure 4. Within-treatment plots of percentage of days abstinent and drinks per drinking day showing the
interaction between the three treatments and self-efficacy in the aftercare arm. The vertical axes represent
predicted outcome scores and the horizontal axes represent baseline self-efficacy, with higher scores indicat-
ing higher self-efficacy. The triangles on the horizontal axes indicate the 10t and 90t percentiles for self-effi-

cacy in this study arm.

There were no significant effects for the one
hypothesized contrast between TSF and MET
using the temptation minus confidence variable
in the aftercare arm. One nonhypothesized in-
teraction of treatment and baseline temptation

minus efficacy emerged that reached an unad- .

justed level of significance. Similar to the re-
sults reported above, these effects were in the
CBT versus MET contrast, indicating that
highly tempted clients (i.e., those with high
temptation to drink and low self-efficacy to ab-
stain) did somewhat better in CBT than in MET.
Once again, these effects occurred only within
treatment and not during the posttreatment pe-
riod (table 5).

In summary, there was support for the self-ef-
ficacy matching hypotheses only in the after-
care arm and only for abstinence from drinking
within the period during which aftercare treat-
ment was administered. However, these within-
treatment aftercare effects were interesting be-
cause clients had their efficacy assessed during
an inpatient or intensive day treatment episode
and most were abstinent at the beginning of the
aftercare treatment. Thus, efficacy interactions
with treatment during the aftercare treatment
period represented the initial testing of the cli-
ents’ abstinence self-efficacy for immediate
posthospitalization drinking outcomes as well

as the success of various treatments in sustain-
ing the gains made during the inpatient treat-
ment. MET seemed to do well with the high self-
efficacy aftercare clients, and there was evi-
dence that CBT did better than MET with the
less efficacious clients on drinking outcomes
immediately after release from intensive

Table 5. Hierarchical linear modeling results
for within treatment and posttreatment
drinking in the aftercare arm for the
temptation to drink minus abstinence seif-
efficacy matching hypotheses

Overall CBT- CBT- MET-
efffcc MET TSF TSF

MV x Tx & ® ® @®

Within treatment

PDA 2.91 2.41* 129 -1.16

DDD 1.24 -1.54 -1.02 0.55
Posttreatment

PDA 1.08 -135 -0.11 1.23

DDD 1.71 1.80 047 -1.34

NOTE: MV=matching variable, Temptation to Drink mi-
nus Self-Efficacy; Tx=treatment. F tests were used for the
overall effect, and -tests were used for pairwise treatment
contrasts. *p<.06
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Figure 4. Within-treatment plots of percentage of days abstinent and drinks per drinking day showing the'
interaction between the three treatments and self-efficacy in the aftercare arm. The vertical axes represent
predicted outcome scores and the horizontal axes represent baseline self-efficacy, with higher scores indicat-
ing higher self-efficacy. The triangles on the horizontal axes indicate the 10t and 90t percentiles for self-effi-

cacy in this study arm.

There were no significant effects for the one
hypothesized contrast between TSF and MET
using the temptation minus confidence variable
in the aftercare arm. One nonhypothesized in-
teraction of treatment and baseline temptation
minus efficacy emerged that reached an unad-
justed level of significance. Similar to the re-
sults reported above, these effects were in the
CBT versus MET contrast, indicating that
highly tempted clients (i.e., those with high
temptation to drink and low self-efficacy to ab-
stain) did somewhat better in CBT than in MET.
Once again, these effects occurred only within
treatment and not during the posttreatment pe-
riod (table 5).

In summary, there was support for the self-ef-
ficacy matching hypotheses only in the after-
care arm and only for abstinence from drinking
within the period during which aftercare treat-
ment was administered. However, these within-
treatment aftercare effects were interesting be-
cause clients had their efficacy assessed during
an inpatient or intensive day treatment episode
and most were abstinent at the beginning of the
aftercare treatment. Thus, efficacy interactions
with treatment during the aftercare treatment
period represented the initial testing of the cli-
ents’ abstinence self-efficacy for immediate
posthospitalization drinking outcomes as well

as the success of various treatments in sustain-
ing the gains made during the inpatient treat-
ment. MET seemed to do well with the high self-
efficacy aftercare clients, and there was evi-
dence that CBT did better than MET with the
less efficacious clients on drinking outcomes
immediately after release from intensive

Table 5. Hierarchical linear modeling resuits
for within treatment and posttreatment
drinking in the aftercare arm for the
temptation to drink minus abstinence self-
efficacy matching hypotheses

Overall CBT- CBT- MET-
effect MET TSF TSF
MV x Tx F ® ® ®)
Within treatment
PDA 2.91 2.41* 129 -1.16
DDD 124 -1.54 -1.02 0.55
Posttreatment
PDA 1.08 -1.35 -0.11 1.28
DDD 1.71 1.80 0.47 -1.34

NOTE: MV=matching variable, Temptation to Drink mi.
nus Self-Efficacy; Tx=treatment. F tests were used for the
overall effect, and ¢-tests were used for pairwise treatment
contrasts. *p<.05

247



Part V: Motivation and Self-Efficacy

treatment. Since these matching effects
emerged and then disappeared in the aftercare
arm, we examined the assumed causal linkages
for within treatment and posttreatment inter-
actions in order to evaluate how efficacy and
other relevant variables were interrelated.

Efficacy, Temptation, and
Drinking OQutcomes

Outpatient Arm

For both the PDA and DDD outcomes over the
4- to 15-month followup periods, client absti-
nence self-efficacy predicted frequency and in-
tensity of drinking in the outpatient arm of the
trial (Project MATCH Research Group 1997b).
Initial levels of abstinence self-efficacy played
some role in drinking outcomes both during
treatment and throughout the 1-year followup.
Moreover, baseline efficacy was predictive of

drinking intensity even at a 3-year followup
(Project MATCH Research Group 1998b). Along
with motivational readiness to change, absti-
nence self-efficacy was considered one of the
most important overall predictors of drinking
for outpatients (DiClemente et al., this volume;
Project MATCH Research Group 1998b). As is
illustrated in table 6, baseline abstinence self-
efficacy had a small but consistent relationship
with reported PDA at the end of treatment and
at the 9- and 15-month drinking assessments.
There was a smaller and less consistent rela-
tionship between efficacy and DDD durmg the
posttreatment period.

Baseline self-efficacy was also related to
baseline drinking in the 3 months prior to entry
into treatment. As Bandura has indicated, effi-
cacy appears to reflect past behavior as well as
predict future behavior. This reciprocal rela-
tionship was also supported by the pattern of
correlation between efficacy at one time point

Table 6. Correlations between abstinence self-efficacy and temptation to drink at baseline and
3, 9, and 15 months and PDA and DDD at baseline, week 12 of treatment, and 9 and 15 months:

Outpatient arm
PDA .............. DDD
BL Wk 12 9mo 15mo  BL wk12 9 mo 15 mo

ASE

Baseline .07* J14%%* 4% % .10** -.07* -.03%** -.09** -.07

3 mo 35%** 2Q*** . Sl -.33%** -.26*** - 2] %**

9 mo A41x** Vil -, 39*** -.33%**

15 mo 44*%* -.39%**
Temp

Baseline ~.19*** - 20%** - 15%** - 11%* 14%%* 19 .09** J2%**

3 mo ~.38%** —.33%** 3 R A40*** B1*** ;) Rl

9 mo -.55x** —.45%%* H2*** 40>

15 mo —.5Y*** 5% e
PDA

Baseline .01

Wk 12 -.76***

9 mo -.65%**

15 mo —.B4***

NOTE: PDA=percentage of days abstinent; DDD=drinks per drinking day. PDA and DDD are the average of PDA and
DDD reported by clients during the prior 3 months. * p<,05, ** p<.01, ***p<.001
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and concurrent and future drinking. The
greater consistency in the pattern of correlation
between efficacy and both drinking outcomes
(PDA and DDD) posttreatment as compared to
during treatment is related to the fact that PDA
and DDD become more highly correlated after
the initial evaluation, when abstinence is
greater.

Client reports of temptation at baseline dem-
onstrated a larger and more consistent relation-
ship with drinking outcomes than did self-effi-
cacy, both during treatment and throughout the
posttreatment period. Posttreatment tempta-
tion appeared to have a stronger relationship
with relapse than efficacy. There was a correla-
tion of over 0.5 between temptation to drink re-
ported at the 9-month assessment and client
drinking in the 3 months prior to the assess-
ment, indicating the influence of relapse on
level of temptation. There was a correlation of
0.4 between temptation to drink reported at the

9-month assessment and drinking during the
next 3 months that was reported at the end of
the followup year (month 15), supporting the re-
lationship between temptation and future
drinking frequency and quantity.

Aftercare Arm

In the aftercare arm, there were no signifi-
cant effects for initial baseline level of absti-
nence self-efficacy on either within-treatment
or posttreatment drinking outcomes (Project
MATCH Research Group 1997b). Posttreat-
ment abstinence self-efficacy, however, pre-
sented a different picture (table 7). Efficacy as-
sessed immediately posttreatment (AASE
month 3) and efficacy to abstain assessed at the
9- and 15-month followup periods were highly
correlated with drinking outcomes. In these
posttreatment assessments, the relationships
between efficacy and drinking were similar to
those found among outpatients. Once again,

Table 7. Correlaﬁons between abstinence self-efficacy and temptation to drink at baseline and
3, 9, and 15 months and PDA and DDD at baseline, week 12 of treatment, and 9 and 15 months:
Aftercare arm

PDA DDD
BL Wk 12 9 mo 15 mo BL wk 12 9 mo 15 mo

ASE

Baseline .01 .02 .06 .01 -.10** -.02 -.12%* ~.07

3 mo LJ2w** LZ2%k* 2B¥** -.35*** -.28*** ~.30%**

9 mo A1H** 32%*** —.40%** ~.34%**

15 mo A8¥** - 4Tx¥x
Temp

Baseline -.05 -.06 - 14%** - 11 21%** .07 (18%** L grE

3 mo -.33%** -.28%** -.206*** .36*** 28*** 29%**

9 mo -.4B*** i ABFE* .38*k**

15 mo - .5H*** H53***
PDA

Baseline .14

Wk 12 - . 85%**

9 mo -.76***

15 mo -.73*%**

NOTE: PDA=percentage of days abstinent; DDD=drinks per drinking day. PDA and DDD are the average of PDA and
DDD reported by clients during the prior 3 months. p<.05, **p<.01, ***p<.001
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this supports the view that efficacy and tempta-
tion assessed during the intensive treatment
were problematic and perhaps not as accurate
as assessments made when clients were freer to
drink.

Baseline levels of temptation demonstrated
robust and significant relationships with post-
treatment drinking. Temptation appeared to be
a better measure of relapse potential for
these aftercare clients than efficacy.
Temptation may be a better way to as-
sess craving and urges to drink that are
more critical when they are present after

the assessment immediately posttreatment and
then leveled off at the 9- and 15-month assess-
ments (table 8). It should be noted that differ-
ences between levels of efficacy immediately
posttreatment and at the end of the 1-year fol-
lowup represent a decline of only 5 percent or
less, indicating that, for the most part, overall
efficacy stabilized posttreatment.

Table 8. Means and standard deviations for aicohol
abstinence self-efficacy over time by treatment

the client achieves abstinence. Tempta-
tion evaluations are influenced by and,
in turn, influence the client’s ability to be
abstinent, as does self-efficacy.

In Summary

In the outpatient arm, baseline self-ef-
ficacy predicted both the intensity and
quantity of drinking throughout the

posttreatment period. This main effect

on drinking outcomes of client efficacy to

abstain from drinking is consistent with
the theoretical assumption that efficacy

assignment

Treatment Baseline 3 mo 9 mo 15 mo

assignment M@SD) M@SD M(@SD) M(SD)
Outpatient arm

CBT 2.92 (0.8) 3.47(0.9) 3.36(1.1) 3.41(1.1)

MET 2.98 (0.8) 3.38(0.9) 3.40(1.1) 3.45(1.1)

TSF 2.93 (0.8) 3.47(1.0) 3.47(1.1) 3.44(1.1)
Aftercare arm

CBT 3.25 (1.0) 3.73(1.0) 3.54(1.2) 3.52 1.2)

MET 3.22 (1.0) 3.48(1.0) 3.41(1.1) 3.46 (1.1)

TSF 3.10(1.0) 3.56 (1.1) 3.47(1.2) 3.44(1.2)

is influenced by and also influences
drinking outcomes. Baseline self-efficacy
predicted drinking outcomes for the out-
patient clients but not for the aftercare
clients, who were assessed during a more
intensive therapy. However, efficacy assessed
during the posttreatment and followup assess-
ments was significantly and highly related to
drinking both for outpatient and aftercare cli-
ents. Temptation to drink, which represents cli-
ents’ acknowledgment of how highly tempted
they are across a range of situations, was also a
potent predictor of both intensity and quantity
of drinking in both arms of the trial.

Changes During Treatment

One of the central hypothesized causal mech-
anisms for the interaction of efficacy and treat-
ment was that matched clients would demon-
strate higher self-efficacy posttreatment com-
pared to their pretreatment baseline levels. In
both arms of the trial, there was a significant ef-
fect for time. Efficacy increased from baseline to

NOTE: Efficacy items were scored from 1=not at all to 5=extremely.
No significant differences were found for treatment assignment ex-
cept for aftercare arm at 3 months where MET < CBT (p<.05).

We examined the changes in self-efficacy
from baseline to posttreatment by efficacy
group and by treatment using a series of
ANOVAs with efficacy changes and drinking
outcomes as the dependent variables. There
was a significant main effect for initial amount
of perceived efficacy on changes in efficacy. The
low self-efficacy group increased most during
treatment, followed by the medium and then
the high groups. High self-efficacy participants
showed only slight increases, perhaps due to a
ceiling effect.

There were no differences in before/after
treatment changes in self-efficacy among the
three MATCH treatments in the outpatient
arm, although the MET clients showed the least
average change (table 9). There was, however, a
significant interaction between treatment and
these changes in efficacy, F(4, 682)=2.62, p<.05.
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Table 9. Comparison of group means and
standard deviations for change in abstinence
self-efficacy (posttreatment - baseline) by
treatment assignment in outpatient
and aftercare arms

In summary, there was an overall increase
in efficacy from baseline to posttreatment for
all treatments and for both arms of the trial,
indicating changes in efficacy during the
treatment period. However, only a few
changes in efficacy were related to differences

among treatments or to the interaction of
treatment and levels of baseline efficacy.

Change in Tukey’s B
Self-Efficacy CBT MET TSF  comparisons
Outpatient .63 (.98) .41 (1.2) .54 (1.1) ns
Aftercare* .59(1.2) .30(1.2) .43 (1.2) MET<CBT

In the outpatient arm, there was a signifi-
cant interaction between changes in efficacy
and treatment condition, with MET doing

NOTE: One-way ANOVAs were used. Post hoc comparisons
were made using the Tukey’s B procedure. Pairwise compari-
sons that were significant are designated by a < symbol. *p<.05

Low efficacy MET clients had a greater increase
in efficacy (M=1.27) than did their counterparts
in the other two treatments (CBT=1.04; TSF=
1.07), contrary to the hypothesized mechanism.
The opposite was true in the medium and high
self-efficacy groups, in which MET clients in-
creased less in efficacy than did those in CBT.
The TSF clients at the upper levels of efficacy
had changes that fell between the MET-CBT
split.

In the aftercare arm, there was a significant,
overall difference between treatments in
changes in before/after efficacy. MET clients
demonstrated less change than the CBT clients
did. In addition, at the 3-month posttreatment
assessment, there was a significant difference
between MET and CBT clients, with the CBT
clients having significantly higher levels of effi-
cacy. However, there were no significant inter-
actions between levels of efficacy and treat-
ments for changes in self-efficacy. Although
nonsignificant, examination of the changes
within the levels of efficacy revealed that low
self-efficacy CBT clients had the most increase
in self-efficacy, as hypothesized (before/after av-
erage difference=1.46 versus MET average dif-
ference=1.23). Differences between MET and
TSF for clients at the higher levels of efficacy
were not in the hypothesized direction (TSF be-
fore/after average difference=-0.22 versus
-0.42 for MET). Again, these interactions were
not significant and, as noted above, clients with
initial high levels showed little change or a
slight decline.

better than CBT and TSF with low self-effi-

cacy clients and not as well with the high effi-

cacy clients. Contrary to our best guess, there

was evidence that MET interacted with low

levels of efficacy with outpatients to produce
slightly more change in efficacy than the other
treatments. There was also a lack of hypothe-
sized matching effects in this arm, so that there
was consistency between effects and mecha-
nisms. On the other hand, among these outpa-
tients, their baseline perceived efficacy was a
significant predictor of drinking posttreatment
across all three treatments.

In the aftercare arm, where a matching effect
for the CBT and MET contrast was found dur-
ing the treatment period, there were also treat-
ment differences in the shifts in efficacy from
baseline to posttreatment. Clients in CBT dem-
onstrated greater positive changes in efficacy
compared to clients in MET, but there was no
significant interaction between treatments and
level of efficacy on before/after changes in effi-
cacy. Thus, CBT did better in fostering changes
in self-efficacy across all levels of efficacy.

Overall, CBT produced greater changes in
self-efficacy than the MET treatment, consis-
tent with its focus on skills and efficacy. This
finding supported the matching effects on
drinking within treatment. However, CBT did
not produce significant shifts in self-efficacy dif-
ferentially by level of baseline efficacy as would
be expected from the matching effect, thus the
specificity of this mechanism for lower self-effi-
cacy clients has not been identified. In the after-
care arm, MET clients did not maintain efficacy
as well as clients in the other treatments, irre-
spective of initial level of efficacy. Finally, TSF
did not interact with changes in efficacy as was
hypothesized. Changes in efficacy for TSF

251



Part V: Motivation and Self-Efficacy

clients appeared to lie between the CBT and
MET clients across levels of baseline efficacy.
There was no support for a conflict between the
messages of TSF and clients with higher initial
levels of abstinence self-efficacy.

Efficacy and Processes of Change

A set of experiential and behavioral processes
of change was assessed after each treatment
session and at the end of treatment as described
above. Client-reported process activity was ex-

amined for its relationship with baseline effi- -

cacy and treatment condition. Although not
part of the putative causal chain, outpatient cli-
ents in CBT reported significantly less experi-
ential process activity at Session 2 than did
those in TSF. However, this difference was not
evident at the end-of-treatment assessment pe-
riod. Also, in the outpatient arm, the low base-
line self-efficacy group reported significantly
more cognitive/experiential process activity at
the end of treatment than did those in the high
self-efficacy group (p< .05). Neither at Session 2

nor at posttreatment were there any significant

interactions between efficacy and treatment
condition on process activity, consistent with
the lack of matching found in this arm.

In the aftercare arm, at the Session 2 assess-
ment, clients in MET reported less cognitive/
experiential process activity compared to those
in TSF. Again, there were no differences at the
posttreatment assessment and no significant
interactions between efficacy and treatment on
process activity. In the aftercare arm, clients
low in self-efficacy reported less frequent use of
helping relationships than those in the high
self-efficacy group at Session 2, but there were
no differences between efficacy groups at the
posttreatment assessment. Efficacy levels did
not interact with behavioral process activity by
treatment in order to produce any matching ef-
fect. The within-treatment matching effect
found between CBT and MET and between
TSF and MET did not have concomitant differ-
ential behavioral process activity. Thus, there
was no support for a causal link between treat-
ment and efficacy evaluations through the pro-
cesses of change assessed during or after
treatment.

Treatment Compliance and Efficacy

Compliance with treatment was another po-
tential process link between efficacy and treat-
ment. There was a small and clinically insignifi-
cant main effect of treatment on number of
weeks in treatment. CBT had a slightly higher
average number of weeks compared to TSF (8.8
versus 8.1) across both arms of the trial
(Mattson et al. 1998). There were no differences
in compliance due to baseline efficacy levels.
Finally, there was no treatment by efficacy in-
teraction on weeks in treatment in either arm of
the trial. There was no evidence for an interme-
diary role for compliance in any of the aftercare .
within-treatment matching effects.

Efficacy and Attendance at AA

One final interesting relationship that could
be involved in the interaction of efficacy with
treatment involves the clients’ attendance at AA
and its impact on efficacy evaluations. We ex-
amined this question with a simple correlation
matrix of AA attendance reported for the 3
months prior to an assessment point with the
reported efficacy at that assessment. In the out-
patient arm of the trial, the relationships be-
tween efficacy and AA attendance were small,
with the largest correlation between AA atten-
dance in the months 12 through 15 and absti-
nence self-efficacy assessed at month 15 (r=
0.11). Efficacy at the posttreatment assessment
was significantly but minimally correlated with
amount of AA attendance during treatment (r=
0.10). Most relationships were nonsignificant,
even with this large number of subjects.

In the aftercare arm, in which there was sub-
stantially more AA attendance compared to the
outpatient arm, a greater number of correla-
tions were significant. The absolute level of the
correlations was moderate at best, with the
highest correlation occurring between AA atten-
dance from months 6 through 9 with abstinence
self-efficacy assessed at month 9 (r=0.18). Rela-
tionships between perceived efficacy assessed
at one time point and AA attendance in the
months prior to that assessment were about the
same as the correlations of current efficacy with
future AA attendance, indicating a small,
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interactive relationship between the two con-
structs. However, it does not appear that the
overall relationship between AA attendance
and efficacy would confound our causal chain
analysis since posttreatment efficacy was only
minimally related to AA attendance.

To further clarify these relationships, we ex-
amined the correlations between AA attendance
and efficacy within treatment groups since
mean levels of attendance differed by treat-
ment, with TSF showing the greatest atten-
dance in both the outpatient and aftercare arms
of the trial. Among outpatients, the correlations
between AA and efficacy were minimal and not
significant for clients in CBT and MET. Signifi-
cant modest correlations, ranging from 0.16 to
0.21, were found for the TSF clients. Temptation
to drink demonstrated a more modest associa-
tion that was negative in sign. More temptation
at one time point was associated with less AA
attendance at the next, and more AA atten-
dance in the prior months was associated with
less temptation at the next assessment.

Among aftercare clients, similar low levels of
association between AA attendance and efficacy
were found for CBT. However, for MET clients,

the relationships were a bit stronger, ranging

from r=0.12 to 0.20. For TSF clients, the correla-
tions between AA and efficacy ranged from r=
0.15 to 0.23. Temptation to drink measures cor-
related less strongly and negatively as in the
outpatient sample for all three treatments but
were stronger (r=0.18 to 0.23) for both MET and
TSF clients. Overall, the correlations between
efficacy and AA attendance were stronger for
TSF clients than for the other treatments. How-
ever, the actual correlations were small and
supported a reciprocal interactive effect of effi-
cacy on AA attendance and AA attendance on ef-
ficacy. The similar negative direction of the as-
sociation between temptation and AA atten-
dance across all three treatments indicated that
there was no positive interaction of TSF with
temptation to drink as was hypothesized.

Summary of Causal Chain Analyses

Although there was some support for a

matching effect in the aftercare arm of the trial -

on drinking during treatment, there was little

evidence to suggest that levels of self-efficacy
related in any consistent manner to the pro-
posed causal mechanisms. Efficacy levels dem-
onstrated a few significant interactions with
specific treatments on changes in self-efficacy
during the treatment period. For example, CBT
had significantly greater positive changes in
self-efficacy during treatment compared to
MET in aftercare, where there emerged match-
ing effects during treatment.

In addition, as would be expected, the level of
baseline efficacy was related to changes in self-
efficacy during treatment, with low efficacy cli-
ents demonstrating the greatest change. How-
ever, there were no significant interactions be-
tween treatments and levels of efficacy on be-
fore/after changes in efficacy. In the aftercare
arm, self-efficacy interacted with treatment im-
mediately after discharge from the intensive
treatment to affect drinking during aftercare
treatment but did not do so during the post-
treatment period, where matching effects disap-
peared. However, causal mechanisms were de-
veloped largely to predict posttreatment match-
ing rather than during treatment matching.
Specific proposed causal mechanisms were not
supported as causal links in the within-treat-
ment matching effects.

In the outpatient arm, there was little sup-
port for causal mechanisms as well. This would
be expected, since there was no support for the
hypothesized matching effects on drinking out-
comes either during treatment or in the post-
treatment period. There was one difference be-
tween treatments by self-efficacy groups on
drinking outcomes. Baseline self-efficacy in the
outpatient arm was a predictor of drinking out-
comes, with high levels of efficacy predicting
greater abstinence posttreatment. Level of effi-
cacy also predicted changes in efficacy during
treatment. However, there was no overall effect
of treatment on changes in self-efficacy.

Although there was no matching, there was
an interaction between efficacy and treatment
on before/after changes in efficacy. MET showed
the largest positive change in efficacy for low ef-
ficacy clients and the smallest change for the
high efficacy clients compared to clients in both
the other treatments. This interaction was op-
posite to that hypothesized but was consistent
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with the finding of no support for the matching
hypotheses.

Discussion

The self-efficacy matching hypothesis that
predicted a superior effectiveness of CBT for low
self-efficacy participants and a problematic in-
teraction of TSF with high self-efficacy clients
received little support. Only within-treatment
drinking in the aftercare arm demonstrated
some effects for matching, but these were weak,
and only one was in the hypothesized direction.
However, these findings indicated that clients
emerging from intensive treatments with
higher levels of temptation and lower levels of
efficacy would do better in the short term in the
more extensive CBT treatment rather than in
MET.

The causal chain analyses reported above
yielded interesting information. There were
clear differences in level and predictive ability
of efficacy evaluations given by outpatients and
those reported by clients assessed during inten-
sive treatment, clearly supporting an effect of
assessment setting (arm of trial) on efficacy lev-
els. Aftercare clients’ assessments of self-effi-
cacy prior to entry into aftercare were not pre-
dictive of outcomes and showed few interactions
with process variables. We concluded that these
efficacy evaluations taken during intensive
treatment were less valid or, possibly, less accu-
rate than those gathered from outpatients who
had opportunity and freedom to drink when
evaluating their confidence to abstain from
alcohol.

However, aftercare clients’ efficacy evalua-
tions showed some interesting interactions with
treatments in terms of drinking outcomes dur-
ing treatment. There were indications that CBT
has some ability to increase efficacy during af-
tercare treatment better than MET does. CBT
also produced more abstinence for low self-effi-
cacy clients compared to MET, as was hypothe-
sized. On the other hand, MET produced a bit
more abstinence than CBT and TSF for high
self-efficacy clients in the first couple of months
of treatment and during the month immediately
posttreatment for aftercare clients. No match-
ing effect extended into the entire post-

treatment period. Thus, there were matching
interactions but no main effect for efficacy in the
aftercare arm. :

In the outpatient arm, there were fewer inter-
actions but a clear ability of self-efficacy to pre-
dict drinking intensity and frequency. Baseline
efficacy was a better predictor of future drink-
ing with clients who were struggling to estab-
lish and maintain abstinence in this outpatient
setting, where it can be assumed that the cues
for drinking were more readily available than
for those coming into an aftercare setting. There
was some evidence that MET supported self-ef-
ficacy for the less efficacious but no evidence of a
mismatching between high self-efficacy clients
and the TSF treatment. Both of these findings
are contrary to the hypothesized causal chain.

In terms of the three treatments, our as-
sumed mechanisms of action were not sup-
ported to any great extent. Although supporters
of CBT and MET could claim some differential
effect of these treatments on efficacy, these dif-
ferences were neither dramatic nor consistent
enough to support an overall interpretation of
the effect. The TSF treatment did not negatively
interact with the high self-efficacy clients. Ei-
ther the high efficacy clients found that the
powerlessness message was not about absti-
nence self-efficacy or these clients ignored any
personal powerlessness connotations and bene-
fited from the support and modeling of the TSF
and associated AA intervention. Whatever the
mechanism, there were not many differences by
level of efficacy for TSF clients in either arm of
the trial. Relationships between AA attendance
and efficacy were modest and positive as well as
interactive in nature.

When studying efficacy, securing a sample
with a broad enough range of efficacy scores to
allow for an examination of the effects of effi-
cacy would be important. In the Project MATCH
samples, there was a broad range of efficacy
scores, with the high efficacy clients very differ-
ent from the low efficacy clients, who had mean
scores hovering at 2 on a 1 to 5 scale. Addi-
tionally, efficacy levels had good variability
within both the outpatient and aftercare arms.
Low efficacy clients did worse in terms of drink-
ing in the outpatient arm. Thus, there was
enough diversity and breadth of efficacy scores
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to produce effects. Moreover, efficacy levels
changed over time from before to after treat-
ment differentially by level of initial perceived
efficacy. These changes either supported an ef-
fect for the treatment or, at the very least, dem-
onstrated that individuals taking action and
achieving significant numbers of abstinent days
in the posttreatment period had commensurate
changes in their levels of abstinence self-
efficacy.

More interesting insights follow from these
analyses. Although efficacy evaluations were
sensitive to setting (arm of trial) and clearly
tracked the process of achieving abstinence
from drinking, it is noteworthy that temptation
to drink was as good, if not a little better, predic-
tor of drinking outcomes in both the outpatient
and aftercare arms. Change process activity,
which was highly related to baseline motivation
(DiClemente et al., this volume), was mostly un-
related to level of self-efficacy. In studies of
smoking abstinence self-efficacy, the relation-
ship between efficacy and processes of change
varied according to the client’s stage of change
(DiClemente et al. 1985). If clients had been dif-
ferentiated according to stage of change in these

analyses, then perhaps a more meaningful rela-

tionship between efficacy and processes of
change might have emerged (DiClemente et al.
1992). Efficacy evaluations were not related to
baseline motivational readiness to change and
thus appeared to be independent of motivation,
as has been discussed in a prior review of effi-
cacy (DiClemente et al. 1995).

Although the three MATCH treatments were
hypothesized to have differential impacts on cli-
ents with various levels of baseline abstinence
self-efficacy, there was little evidence that the
three treatments influenced efficacy in unique
ways or had any unique influence on clients de-
pending on their levels of efficacy. If future re-
search were to seek self-efficacy matching ef-
fects, very different treatment parameters or
more complex and multidimensional matching
hypotheses should be considered. Several exam-
ples come to mind. A future study could match
prospectively on efficacy levels to some type of
self-help versus formal treatment. Another
strategy would be to match different relapse
prevention strategies to groups who have

achieved abstinence but are high or low on effi-
cacy. Finally, one could segment by stage of
change and then attempt to match high and low
efficacy participants with stage-specific
interventions.

Matching treatments to efficacy levels is cer-
tainly more complicated than had been pro-
posed in the literature. The analyses in this
chapter have provided one of the most indepth
views of alcohol abstinence self-efficacy and its
interaction with the process of treatment in a
controlled trial. There is still much to learn
about how treatments influence efficacy and
how efficacy influences treatment outcomes.
The reciprocity of the influence of efficacy on be-
havior and of behavior on attributions makes
this a challenging enterprise. Our hope is that
the analyses provided here contribute to this
body of knowledge and assist in understanding
this interesting and important self-evaluation
called alcohol abstinence self-efficacy.
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