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ABSTRACT. Objective: To assess the benefits of matching alcohol de- 
pendent clients to three different treatments with reference to a variety 
of client attributes. Method: Two parallel but independent randomized 
clinical trials were conducted, one with alcohol dependent clients re- 
ceiving outpatient therapy (N = 952; 72% male) and one with clients re- 
ceiving aftercare therapy following inpatient or day hospital treatment 
(N= 774; 80% male). Clients were randomly assigned to one 
of three 12-week, manual-guided, individually delivered treatments: 
Cognitive Behavioral Coping Skills Therapy, Motivational Enhance- 
ment Therapy or Twelve-Step Facilitation Therapy. Clients were then 
monitored over a 1-year posttreatment period. Individual differences in 
response to treatment were modeled as a latent growth process and eval- 
uated for 10 primary matching variables and 16 contrasts specified a pri- 
ori. The primary outcome measures were percent days abstinent and 
drinks per drinking day during the 1-year posttreatment period. 
Results: Clients attended on average two-thirds of treatment sessions of- 
fered, indicating that substantial amounts of treatment were delivered, 
and research follow-up rates exceeded 90% of living subjects inter- 
viewed at the 1-year posttreatment assessment. Significant and sustained 
improvements in drinking outcomes were achieved from base- 

line to 1-year posttreatment by the clients assigned to each of these 
well-defined and individually delivered psychosocial treatments. There 
was little difference in outcomes by type of treatment. Only one at- 
tribute, psychiatric severity, demonstrated a significant attribute by 
treatment interaction: In the outpatient study, clients low in psychiatric 
severity had more abstinent days after 12-step facilitation treatment 
than after cognitive behavioral therapy. Neither treatment was clearly 
superior for clients with higher levels of psychiatric severity. Two other 
attributes showed time-dependent matching effects: motivation among 
outpatients and meaning-seeking among aftercare clients. Client attrib- 
utes of motivational readiness, network support for drinking, alcohol 
involvement, gender, psychiatric severity and sociopathy were prog- 
nostic of drinking outcomes over time. Conclusions: The findings sug- 
gest that psychiatric severity should be considered when assigning 
clients to outpatient therapies. The lack of other robust matching effects 
suggests that, aside from psychiatric severity, providers need not take 
these client characteristics into account when triaging clients to one or 
the other of these three individually delivered treatment approaches, 
despite their different treatment philosophies. (J. Stud. Alcohol 58: 
7-29, 1997) 

FTER AN EXTENSIVE review of alcoholism outcome 
research, the Institute of Medicine (1990) concluded 

that it may no longer be appropriate to ask whether alco- 
holism treatment works or which treatment works best. Re- 

flecting current views in the field, the report instead 
suggested that the more important question is, "Which kinds 
of individuals, with what kinds of alcohol problems, are 
likely to respond to what kinds of treatments by achieving 
which kinds of goals when delivered by which kinds of prac- 
titioners?" (Institute of Medicine, 1990, p. 143). The "match- 
ing hypothesis" underlying this question assumes that 
prescribing specific treatments based on individual charac- 
teristics and needs would improve treatment outcomes com- 
pared to simply offering the same treatment to all individuals 
with a similar diagnosis (Donovan and Mattson, 1994). The 
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potential benefits of treatment matching include enhance- 
ment of treatment effectiveness, increases in cost effective- 
ness, better utilization of resources, and avoidance of 
therapeutic mismatches that could contribute to lack of re- 
sponse to treatment or dropout from treatment (Finney and 
Moos, 1986; Institute of Medicine, 1990; Lindstrom, 1992; 
Mattson and Allen, 1991; Miller, 1989). 

The "matching hypothesis," which states that clients who 
are appropriately matched to treatments will show better out- 
comes than those who are unmatched or mismatched, is not 

novel to medicine, behavioral science (Beutler, 1979; Dance 
and Neufeld, 1988; Keisler, 1966) or alcoholism treatment 
(Bowman and Jellinek, 1941). The results of more than 30 
previous alcoholism treatment matching studies and the po- 
tential for more effectively and efficiently applied treatment 
interventions have made treatment matching an exciting clin- 
ical research interest. Empirical research to date (Longa- 
baugh et al., 1994; Mattson et al., 1994), however, indicates 
only that matching is a promising, but not yet fully realized, 
strategy for increasing alcoholism treatment effectiveness. In 
1989 the National Institute on Alcohol Abuse and Alco- 

holism (NIAAA) initiated a national, multisite, randomized 
clinical trial of alcoholism treatment matching entitled 
Matching Alcoholism Treatments to Client Heterogeneity 
(Project MATCH). The study was designed to address many 
of the limitations of prior matching studies, particularly in the 
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area of statistical power, and to provide a rigorous test of the 
most promising matching hypotheses. 

Project MATCH consisted of two parallel but independent 
treatment matching studies, one with clients recruited at five 
outpatient sites, the other at five sites with clients who re- 
ceived aftercare treatment following an episode of inpatient 
or intensive day hospital treatment. Use of two parallel stud- 
ies provided a basis for simultaneous replication and allowed 
an evaluation of the matching hypotheses in two major set- 
tings where ambulatory treatment is often delivered: outpa- 
tient clinics and as a follow-up to residential care. The overall 
objective of each study was to determine if various subgroups 
of alcohol dependent clients would respond differently to 
three manual-guided, individually delivered treatments: 
Cognitive Behavioral Coping Skills Therapy (CBT) (Kadden 
et al., 1992), Motivational Enhancement Therapy (MET) 
(Miller et al., 1992), and Twelve-Step Facilitation Therapy 
(TSF) (Nowinski et al., 1992). Since theoretically derived 
matching hypotheses were considered more likely to be sup- 
ported than those generated through other strategies (Finney 
and Moos, 1986, 1989; Longabaugh, 1986), client matching 
variables and the specific primary hypotheses were based on 
theoretical considerations and prior empirical findings. An 
extensive review of matching studies (Mattson et al., 1994) 
was used to develop the a priori primary matching hypothe- 
ses. Ten client characteristics were selected as matching vari- 
ables: (1) severity of alcohol involvement (Edwards and 
Lader, 1994; Orford et al., 1976); (2) cognitive impairment 
(Cooney et al., 1991; Donovan et al., 1987; Kadden et al., 
1989); (3) client conceptual level (McLachlan, 1972, 1974); 
(4) gender (Cronkite and Moos, 1984; Lyons et al., 1982); (5) 
meaning seeking (Brown, 1993; Fowler, 1993; Glaser, 1993; 
Pishkin and Frederick, 1973; Propst, 1980); (6) motivational 
readiness to change (DiClemente and Hughes, 1990; Di- 
Clemente et al., 1991; Heather et al., 1993; Marlatt et al., 
1988); (7) psychiatric severity (Kadden et al., 1989; McLel- 
lan et al., 1983a,b); (8) social support for drinking versus ab- 
stinence (Longabaugh et al., 1993, 1995); (9) sociopathy 
(Cooney et al., 1991; Kadden et al., 1989); and (10) typology 
(Litt et al., 1992). • 

Specific measures for assessing each of the ten primary 
matching variables were chosen, and anticipated interactions 
with each of the three selected treatments were specified in 
hypothesized contrasts. Table 1 identifies the specific mea- 
sure used-for each of the 10 client characteristics and sum- 

marizes the 16 hypothesized contrasts involving the 10 client 
characteristics. For example, it was predicted that the higher 
the level of alcohol involvement, the better the outcomes for 
clients in both CBT and TSF compared with those in MET, 
since both CBT and TSF were more comprehensive and in- 
tensive than the MET intervention. Clients who had greater 
psychiatric severity were expected to have better outcomes 
in CBT compared to those in either TSF or MET, since CBT 
taught skills for coping with social and emotional cues to 
drink. For the motivation hypothesis, lower levels of readi- 

ness to change were predicted to be associated with better 
outcomes for clients in MET, a motivation enhancement in- 
tervention, when contrasted with clients in CBT, a skills- 

based intervention. Across hypotheses, each treatment was 
assumed to have matching potential for specific client char- 
acteristics. Cognitive behavioral therapy was hypothesized 
to be especially effective for clients with higher alcohol in- 
volvement, cognitive impairment, psychiatric severity, so- 
ciopathy and support for drinking, as well as for women and 
Type B 2 alcoholics. Twelve-step facilitation was hypothe- 
sized to be especially effective for clients with greater alco- 
hol involvement, cognitive impairment, meaning seeking, 
sociopathy and support for drinking, and for Type B alco- 
holics. Motivational enhancement therapy was hypothesized 
to be more effective for clients with high conceptual levels 
and low readiness to change. 

Hypothesis teams determined the specific contrasts to be 
tested, whether to include in the hypothesis only two or all 
three treatments, and whether to hypothesize more than one 
contrast per attribute) The selected contrasts were tested 
with two primary dependent outcome measures: percent days 
abstinent (PDA) and average number of drinks per drinking 
day (DDD). This report presents the results of tests of the pri- 
mary matching hypotheses on these drinking outcomes, 
along with analyses of main effects for treatment type, client 
matching attribute and site differences during the year fol- 
lowing completion of the 12-week treatment period. 

Method 

Subjects 

Although Project MATCH consisted of two indepen- 
dent arms of investigation, referred to as the "outpatient" 
and "aftercare" studies, every effort was made to keep 
them as similar as possible. In the outpatient arm, subjects 
were recruited directly from the community or from out- 
patient treatment centers. In the aftercare arm, the treatments 
were offered to subjects following completion of inpatient 
or intensive day hospital treatment. The outpatient and after- 
care arms of the trial involved identical randomization pro- 
cedures, assessment instruments, treatment procedures, 
follow-up evaluations, matching hypotheses and analytic 
techniques. 

Subjects were recruited at nine clinical research units 
(CRUs) that were affiliated with multiple treatment facilities. 
The five outpatient CRUs were located in Albuquerque, NM, 
Buffalo, NY, Farmington, CT, Milwaukee, WI,4 and West 
Haven, CT. The aftercare CRUs were located in Charleston, 
SC, Houston, TX, Milwaukee, WI, Providence, RI, and Seattle, 
WA. The sites reflect geographic as well as client heterogene- 
ity. Outpatient sites recruited subjects from outpatient clinics 
and directly from the community through advertisements. Af- 
tercare sites included subjects who had been treated in private, 
public and Department of Veterans Affairs (VA) facilities. 
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TABLE 1. Summary of hypothesized contrasts for each primary matching variable 

Client attribute Measured by Hypothesized effects a 

Alcohol involvement 

Cognitive impairment 

Conceptual level 

Gender 

Meaning seeking 

Motivation 

Psychiatric severity 

Sociopathy 

Support for drinking 

Typology 

Alcohol Use Inventory 
(Wanberg et al., 1977) 

Shipley Institute of Living 
Scale: Trails A and B (Shipley, 
1940); Symbol-Digit Modalities 
(Smith, 1973) 

Paragraph Completion Method 
(Hunt et al., 1978) 

Self-report 

Purpose in Life Scale (Cmmbaugh and 
Maholik, 1976); Seeking of 
Noetic Goals test (Crumbaugh, 
1977) 

Subset of URICA (DiClemente 
and Hughes, 1990) 

Addiction Severity Index: 
Psych. Severity composite score 
(McLellan et al., 1980) 

California Psychological 
Inventory-Socialization Scale 
(Gough, 1975) 

Important People and Activities 
Instrument (Clifford and 
Longabaugh, 1991) 

Composite index d 

[CBT,TSF] slope > MET slope 0 

TSF slope > CBT slope ½ 
CBT slope > MET slope 
TSF slope > MET slope 

MET slope > TSF slope 

Female (CBT mean-TSF mean) > 
male (CBT mean-TSF mean) 

TSF slope > [MET,CBT] slope ø 

CBT slope > MET slope 

CBT slope > MET slope 
CBT slope > TSF slope 

CBT slope > MET slope ½ 
CBT slope > TSF slope 
TSF slope > MET slope 
CBT slope > MET slope c 
TSF slope > MET slope 

Type B ([CBT,TSF] mean - 
MET mean) > Type A 
([CBT,TSF] mean - MET mean) ø 

aThe hypothesized contrasts predict differences in slopes of the regression lines for each treatment on outcome as a 
function of client attribute. With the exception of the gender and typology attributes (which take on only discrete 
values), all contrasts take the form: The difference between the first treatment and the second becomes more posi- 
tive (or less negative) with increasing values on the attribute. The gender and typology attributes take the form: The 
difference in means between the treatments is greater at one level of the attribute than at the other. Hypotheses did 
not test whether interactions were ordinal or disordinal. 

•The rationale underlying the alcohol involvement, meaning seeking and typology hypotheses assumes that, per- 
tinent to the putative active ingredients involved in the hypothesized matching effect, two treatments are not dif- 
ferent in their effect. Therefore, they were combined into a single condition which was then contrasted with the 
third treatment. 

cCognitive impairment and sociopathy each involved three hypothesized treatment contrasts. Therefore, the 
Bonferroni family wide correction was applied to divide the alpha level by 3 for each of these attributes. Support 
for drinking and psychiatric severity each involved two hypothesized contrasts; thus each of these contrasts involved 
dividing the alpha level by 2. All other attributes involved single contrasts. 
al'he composite typology index is derived from several instruments and sources. For the purposes of Project 
MATCH, a five-variable index was composed of: percent of first degree relatives positive for alcohol dependence 
taken from the Addiction Severity Index (McLellan et al., 1992); MacAndrew scale from the MMPI (MacAndrew, 
1965); the total score from the Ethanol Dependence Syndrome scale (Babor, 1996); Physical effects of drinking 
score from the DrInC (Miller et al., 1995); and ASP symptoms taken from the Computerized Diagnostic Interview 
Schedule (CDIS) (Robins et al., 1989). Subjects who scored above the established medians on three of these five 
scales were classed as Type B alcoholics (high vulnerability, high severity). 

Inclusion/exclusion criteria. Inclusion criteria for the out- 

patient study were: current DSM-III-R diagnosis of alcohol 
abuse or dependence; alcohol as the principal drug of abuse; 
active drinking during the 3 months prior to entrance into the 
study; minimum age of 18; and minimum sixth grade reading 
level. Exclusion criteria were: a DSM-III-R diagnosis of cur- 
rent dependence on sedative/hypnotic drugs, stimulants, co- 
caine or opiates; any intravenous drug use in the prior 6 
months; currently a danger to self or others; probation/parole 
requirements that might interfere with protocol participation; 
lack of clear prospects for residential stability; inability to iden- 
tify at least one "locator" person to assist in tracking for follow- 
up assessments; acute psychosis; severe organic impairment; 

or involvement (current or planned) in alternative treatment for 
alcohol-related problems other than that provided by Project 
MATCH (defined as more than 6 hours of nonstudy treatment, 
except for self-help groups such as Alcoholics Anonymous 
[AA], during the 3 months of study treatment). 

Criteria for the aftercare arm were identical, with the fol- 

lowing modifications: DSM-III-R symptoms of alcohol 
abuse or dependence and requisite drinking behavior were 
assessed for the 3 months prior to the inpatient or day hospi- 
tal admission; completion of a program of at least 7 days of 
inpatient or intensive day hospital treatment (not simply 
detoxification); and referral for aftercare treatment by the in- 
patient or day hospital treatment staff. 
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Other general admission requirements for all subjects 
were: willingness to accept randomization to any of the treat- 
ment conditions; residence within reasonable commuting 
distance, with available transportation to sessions; and com- 
pletion of prior detoxification when medically indicated. 

Subject characteristics. Table 2 describes the characteris- 
tics of the 952 outpatients (72% male) and 774 aftercare 
(80% male) clients recruited. Three of the five aftercare sites 
were VA medical centers, which restricted recruitment of 

women in that arm of the study. In general, subjects recruited 
into the two study arms differed in predictable ways: the out- 
patient sample tended to be significantly younger, more res- 
identially stable and less dependent on alcohol than the 
aftercare sample (Goodman et al., 1992; Timko et al., 1993). 
A smaller proportion of outpatients (45%) than aftercare 
clients (62%) reported prior alcoholism treatment. The over- 
whelming number of clients in each arm (95% in outpatient, 
98% in aftercare) met the criteria for alcohol dependence as 
opposed to alcohol abuse, as assessed using the Structured 
Clinical Interview for DSM-III-R (Spitzer and Williams, 
1985). Although individuals dependent on other drugs (ex- 
cept for marijuana) were excluded from the trial, there was a 
sizable minority of subjects who reported some types of il- 
licit drug use in the 90 days prior to recruitment. In the out- 
patient arm about 44% (n = 417) of the clients reported 
some use of illicit drugs, with men (46%) reporting a higher 
rate of use than women (39%). In the aftercare arm about 
32% (n = 247) of the clients reported pretreatment use of an 
illicit drug, with women (36%) reporting a higher rate than 
men (31%). However, frequency of use of other drugs was 

low. For marijuana, the median days of use of marijuana was 
low (ranging from 1 day during the 90-day pretreatment pe- 
riod for aftercare women to 4 days for outpatient men). 

Sample representativeness. In order to recruit a heteroge- 
neous sample, a broad-based recruitment effort was under- 
taken in multiple sites at CRUs. An initial screening 
interview was conducted with 2,193 potential participants 
for the outpatient study and 2,288 for the aftercare study. Not 
included in these figures are clients who could be identified 
(for example, through chart review) as clearly ineligible 
(e.g., primary dependence on drugs other than alcohol) and 
not administered the screening interview. During the initial 
screening, 459 potential participants (49 in outpatient and 
410 in aftercare) indicated that they were not interested in 
participating. The major reasons cited for not taking part 
were logistical: 45% mentioned the inconvenient location of 
the study or transportation problems, 21% indicated that too 
much time was required, 17% reported that they planned to 
relocate and 16% stated that they preferred some other treat- 
ment option not offered in Project MATCH. Of the remain- 
ing 2,144 potential outpatient participants and 1,878 
potential aftercare participants, 952 (44%) were randomized 
in the outpatient arm and 774 (41%) were randomized in the 
aftercare arm. Primary reasons for ineligibility were: failure 
to complete the assessment battery; residential instability; le- 
gal or probation problems that prevented randomization to 
treatment or protocol compliance; comorbid diagnosis pre- 
empting alcoholism treatment; anticipation of concurrent 
therapy in excess of that permitted in Project MATCH; fail- 
ure to meet DSM-III-R criteria for alcohol abuse or depen- 

TABLE 2. Client personal and demographic information for outpatient and aftercare studies 

Outpatient 

Variable Men Women Total Men 

Aftercare 

Women Total 

Gender 688 264 952 619 155 774 

(72%) (28%) (80%) (20%) 
Age(mean _+ SD) 38.7 -+ 10.5 39.3 _+ 11.2 38.9 - 10.7 42.0 _+ 10.9 41.7 -+ 12.1 41.9 -+ 11.1 
Ethnicity (%) 

White 81 78 80 80 83 80 
Black 4 9 6 15 13 15 

Hispanic 13 10 12 4 3 3 
Other 2 3 2 1 1 1 

Years of formal education 13.4 -+ 2.2 13.6 _+ 2.1 13.4 _ 2.2 13.1 - 2.0 13.1 _+ 2.2 13.1 -+ 2.1 

(mean _+ SD) 
Relationship status (%) 

Couple 38 29 36 35 29 34 
Single 62 71 64 65 71 66 

Employment status (%) 
Employed 56 38 51 49 45 48 
Not employed 44 62 49 51 55 52 

Prior alcohol treatment (%) 
Yes 48 39 45 64 52 62 
No 52 61 55 36 48 38 

Alcohol dependence symptoms 5.8 -+ 1.9 5.6 -+ 1.9 5.8 -+ 1.9 6.9 _+ 1.8 6.4 _ 2.0 6.8 -+ 1.9 
(mean ñ SD) a 

ASI psychiatric severity b .18 -+ .19 .22 - .19 .19 _+ .19 .21 _ .20 .31 - .23 .23 - .21 
(mean _ SD) 

aMeasured by the SCID for the 90-day period prior to enrollment; symptom counts range from 1 to 9. 
t'Composite score derived from the Addiction Severity Index; higher scores indicate higher levels of severity. 
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dence diagnosis; and inability to provide a "locator." A ma- 
jority (67%) of the nonparticipants had multiple reasons 
cited for exclusion. All randomized participants are included 
in the analyses. 

Although it is difficult to ascertain the representativeness 
of any sample of alcoholics seeking treatment, these data in- 
dicate that (1) most of the subjects who passed the initial 
screen but who were later excluded from participation were 
excluded appropriately because they did not satisfy the in- 
clusion or exclusion criteria; and (2) among those found to 
be eligible for participation, refusals were attributable to lo- 
gistical considerations rather than personal factors, such as 
motivation. It is unlikely that these logistical problems lim- 
ited our ability to draw inferences about matching effects, 
nor is there reason to believe that the recruitment procedures 
failed to provide a broad range of clients typically seen in 
these types of clinical settings. 

Procedure 

Subjects were recruited over a 2-year period using a vari- 
ety of strategies aimed at maximizing sample heterogeneity 
(Zweben et al., 1994). Following an initial screening inter- 
view to evaluate inclusion/exclusion criteria, subjects pro- 
vided informed consent and participated in three intake 
sessions comprised of personal interviews, computer- 
assisted assessment and completion of self-administered 
questionnaires. As a quality assurance measure, all inter- 
views were audiotaped. Blood and urine samples were also 
obtained at intake (in hospital settings, patients gave permis- 
sion to access these data) and, where possible, an interview 
was conducted with an individual familiar with the subject's 
drinking (a collateral). For outpatient participants, the base- 
line assessment included a medical evaluation to determine 

the need for medically supervised detoxification. If such a 
need was indicated, clients were detoxified prior to random- 
ization. Randomization to treatment was performed using a 
computerized urn balancing program designed to minimize 
differences on critical demographic and matching variables 
among subjects across the three study treatments in each arm 
(Project MATCH Research Group, 1993; Stout et al., 1994). 
In fact, there were no significant differences on dependent 
measures or matching variables by treatment condition at 
baseline assessment. 

Following randomization, treatment lasted for 12 weeks. 
Therapy sessions were videotaped to assure quality delivery 
of treatment and to provide the data needed for a detailed in- 
vestigation of treatment process (Carroll et al., 1994; Di- 
Clemente et al., 1994). Follow-up assessments were 
scheduled at 3 (end of treatment), 6, 9, 12 and 15 months af- 
ter the first therapy session. The 3-, 9- and 15-month sessions 
were major evaluation points, involving the collection of 
blood and urine specimens, and collateral interviews. A more 
complete description of the trial protocol has been provided 
by the Project MATCH Research Group (1993). 

Assessment instruments and procedures 

Intake assessments. If an individual appeared to meet the 
inclusion criteria during the initial screening, a diagnostic 
evaluation interview was scheduled to explore eligibility cri- 
teria in greater detail. This session consisted of a brief de- 
mographic history; the alcohol, drag and psychotic screen 
sections of the Structured Clinical Interview for DSM-III-R 

(Spitzer and Williams, 1985); and the legal, psychiatric and 
family history sections of the Addiction Severity Index 
(McLellan et al., 1992). Subjects also completed a 60-minute 
battery of self-administered questionnaires. 

A subsequent pretreatment evaluation session focused on 
drinking behavior and previous treatment experiences. Esti- 
mates of alcohol consumption were obtained by means of the 
Form 90 (Miller, 1996; Miller and Del Boca, 1994), an in- 
terview procedure combining calendar memory cues from 
time-line follow-back methodology (Sobell and Sobell, 
1992) and drinking pattem estimation procedures from the 
Comprehensive Drinker Profile (Miller and Marlatt, 1984). 
In addition to estimating alcohol consumption for each of the 
previous 90 days, the Form 90 elicits information about drug 
use, treatment experiences, incarceration and involvement 
with AA. Also administered during this session were several 
neuropsychological measures of cognitive function and a 
second packet of self-report questionnaires. 

The final assessment session, the psychological evaluation, 
consisted of social support measures and psychological as- 
sessments, including the Computerized Diagnostic Interview 
Schedule (C-DIS) (Robins et al., 1989), for purposes of iden- 
tifying anxiety, mood and antisocial personality disorders. 

On average the entire assessment battery, including self- 
report questionnaires, took about 8 hours to complete. A de- 
miled listing of the measures included in the full battery has 
been provided by Connors et al. (1994). The measures as- 
sociated with the primary matching variables are identified 
in Table 1. 

Follow-up assessments. Each of the five follow-up assess- 
ment sessions included a core set of procedures and instru- 
ments. To facilitate data collection from collaterals and 

follow-up tracking, available information regarding the resi- 
dences and telephone numbers of the client, collateral infor- 
mants and potential "locators" was reviewed and updated. The 
follow-up version of the Form 90 was administered using the 
date of the last interview as a starting point. There were also tele- 
phone interview (Form 90-T) and quick follow-up interview 
(Form 90-Q) versions for uncooperative clients. If clients 
missed a follow-up session, they were assisted at the next ses- 
sion in reconstructing their alcohol consumption for the previ- 
ous period. Continuous daily drinking estimates were produced 
for the entire 1-year posttreatment follow-up period. The 
Drinker Inventory of Consequences (DrlnC) (Miller et al., 
1995) also was administered at each of the five follow-up eval- 
uations to assess problems associated with alcohol use. Other 
baseline assessment instruments were repeated at three major 
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assessment points (3, 9 and 15 months following entry into the 
study). 

Collateralandbiochemicalmeasures. Collateral informants 

and laboratory tests were used to monitor changes in subjects' 
alcohol consumption and to corroborate self-report measures. 
Blood samples were analyzed to monitor liver enzymes 
(GGTP, SGOT, SGPT). Carbohydrate-deficient transfertin 
(CDT), a marker for heavy drinking, was assessed in the 15- 
month blood sample (Anton and Bean, 1994; Anton and Moak, 
1994). Urine samples were screened for recent use of five psy- 
choactive substances: opiates, cannabinoids, amphetamines, 
benzodiazepines and cocaine. CDT and urine specimens were 
assayed at a central laboratory (Clinical Neurobiology Labora- 
tory, Medical University of South Carolina, Charleston). 

Completeness and accuracy of data. For both arms of the 
study, data for over 90% of the subjects were collected for all 
five (at 3, 6, 9, 12 and 15 months) follow-up points. This fig- 
ure includes subjects for whom data from an earlier time 
point were reconstructed at a later follow-up (the frequency 
of such reconstructions for any given assessment period 
ranged from 4-6% for outpatient participants and from 4-8% 
for aftercare participants). The Form 90-T (telephone) inter- 
view was used infrequently for follow-up data collection (the 
rates for the follow-ups at 3, 6, 9 and 15 months were, re- 
spectively, 3%, 8%, 6% and 7% for the outpatient study and 
5%, 19%, 6% and 6% for the aftercare study). The Form 
90-Q (quick) for uncooperative clients was also used rarely 
(< 1% of the outpatient participants and <2% of the aftercare 
participants at any given follow-up point). At the 1-year post- 
treatment (15-month) evaluation session, 93% of the living 
aftercare clients and 92% of the living outpatient clients were 
interviewed. Client deaths during active treatment (n = 3) 
and follow-up (n = 24) phases of the trial totaled 1.6% of 
those randomized. Blood samples were obtained at 1-year 
posttreatment from 83% of the aftercare and 82% of the out- 
patient clients. Urine samples were provided by 85% of the 
clients in each arm of the study. Collateral informants were 
contacted at baseline and at 3, 9 and 15 months and inter- 

viewed using the collateral form of the Form 90. Contact 
rates for named collaterals at baseline were 87% and 83% in 

the aftercare and outpatient arms, respectively, and declined 
to 78% and 75% at the 1-year posttreatment evaluation. 
Techniques employed to assure data quality are described 
elsewhere (Project MATCH Research Group, 1993). 

Reliability and validity of verbal report measures. Given 
the extent to which verbal report measures were relied upon 
for subject eligibility and for assessment of matching vari- 
ables and treatment outcomes, special attention was given to 
the evaluation of reliability and validity of interviews and 
questionnaires employed in the trial. A comprehensive test- 
retest reliability study showed that measures derived from in- 
terviewer assessments were reliable for interviewers paired 
both across and within sites. In particular, the Form 90 primary 
outcome measures (PDA and DDD) were found to be consis- 
tent across test-retest interviews (Del Boca and Brown, 1996; 

Tonigan et al., in press). Cross-site reliabilities, as indexed by 
the intraclass correlation of ratings of the same client by re- 
search assistants from different sites, were high. 

Urine drug screens were highly consistent with self- 
reported drug use at baseline and follow-up. When discrep- 
ancies were observed, it was more likely that clients reported 
drug use when the urine screen was negative. Similarly clients 
tended to report more use of drugs and alcohol than did their 
collateral informants. Self-reports of drinking were also ex- 
amined in relation to gamma glutamyl transpeptidase (GGTP) 
values at the 15-month assessment point. Clients were parti- 
tioned into two groups on the basis of GGTP values being nor- 
mal or abnormal: 27% (30% of men, 20% of women) of 
outpatient clients and 32% (33% of men, 25% of women) of 
aftercare participants had GGTP values in the abnormal 
range at the 15-month follow-up point. GGTP Status (normal 
vs abnormal) x Gender ANOVAs were performed for the 
two primary drinking measures (PDA and DDD) summed 
over the 30-day period prior to blood draw. Statistically sig- 
nificant GGT main effects (p < .05) were obtained for both 
drinking variables in both arms of the trial, indicating that 
self-reported alcohol use was consistently higher for clients 
with abnormal GGT test results. 5 In a separate analysis 40% 
of the aftercare clients (45% of men and 25% of women) and 
35% of the outpatients (42% of men, 18% of women) had ab- 
normally high CDT levels indicative of heavy alcohol con- 
sumption. Clients who had CDT levels above the normal 
cut-off (> 17u/1 for men and > 25u/1 for women) had higher 
self-reported drinking as indicated by lower PDA and higher 
DDD (p values < .01 for both dependent measures in both 
arms of the trial) for the month prior to the 15-month inter- 
view. Although gender differences need further exploration, 
the relationship of CDT to the self-report data confirms, in the 
aggregate, the validity of the verbally reported drinking. 
Taken together, the reliability and validity data indicate that 
a high degree of confidence can be placed in the accuracy of 
the verbal report data obtained in Project MATCH. 

Treatments for matching 

Three treatment modalities were chosen as potential 
matches for client characteristics: Cognitive Behavioral Cop- 
ing Skills Therapy (CBT), Motivational Enhancement Ther- 
apy (MET) and Twelve-Step Facilitation (TSF) (Donovan et 
al., 1994). Treatments were selected based on potential for 
matching, evidence of clinical effectiveness, distinctiveness 
from other Project MATCH treatments, feasibility of imple- 
mentation, and applicability within existing treatment sys- 
tems. Although alcoholism treatment is often delivered in 
group format, design and methodological considerations led 
the research group to choose individually delivered treat- 
ments. All three treatments were delivered over a 12-week 

period: CBT and TSF both involved weekly treatment ses- 
sions, whereas MET consisted of four sessions, occurring 
during the first, second, sixth and twelfth weeks. 
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Treatments differed from one another in a number of ways 
(Donovan et al., 1994). CBT was based on social learning 
theory and viewed drinking behavior as functionally related 
to major problems in an individual's life, with emphasis 
placed on overcoming skills deficits and increasing the abil- 
ity to cope with situations that commonly precipitate relapse. 
TSF was grounded in the concept of alcoholism as a spiritual 
and medical disease with stated objectives of fostering ac- 
ceptance of the disease of alcoholism, developing a commit- 
ment to participate in AA and beginning to work through the 
12 steps. It should be noted that the TSF intervention does 
not represent a test of AA as a treatment intervention, but is 
instead a treatment designed to promote the client's begin- 
ning to work on the 12 steps and foster active participation in 
traditional fellowship activities of AA. MET was based on 
principles of motivational psychology and focused on pro- 
ducing internally motivated change. This treatment was not 
designed to guide the client, step by step, through recovery, 
but instead employed motivational strategies to mobilize the 
individual's own resources. The therapy protocol for each 
modality is described in detailed therapy manuals (Kadden 
et al., 1992; Miller et al., 1992; Nowinski et al., 1992). 

A training protocol and standards for therapist certification 
and monitoring were developed. Eighty therapists were certi- 
fied to administer the three treatments in the trial. All sessions 

were videotaped and supervisors monitored 25 % of all Project 
MATCH therapy sessions (over 2,500) to ensure therapist ad- 
herence to treatment manuals and to prevent therapist variation 
from the protocol (Project MATCH Research Group, 1993). 

Treatment integrity. Evaluations of treatment integrity in- 
cluded treatment fidelity and discriminability, treatment dose, 
exposure to nonstudy treatments and level of therapist skill- 
fulness (DiClemente et al., 1994). In both arms of the study: 
(1) study treatments were implemented as intended, with high 
discriminability among treatments based on videotape ratings 
of independent raters unaware of treatment assignment; 
(2) clients received substantial exposure to study treatments 
with high contrast in treatment exposure between subjects in 
MET versus CBT and TSF; (3) exposure to nonstudy treat- 
ments (excluding self-help groups) was minimal and compa- 
rable across treatment types; and (4) treatments were largely 
comparable with respect to nonspecific dimensions of the 
treatment, such as the working alliance and therapist skillful- 
ness (see Carroll et al., submitted for publication). 

Clinical management of subjects. Client progress during 
treatment was reviewed at therapist supervision meetings 
held weekly at each CRU. A clinical care review committee 
provided uniform guidance across the CRUs on decisions 
concerning clinical "deterioration" and removal of clients 
from the treatment protocols. Deterioration criteria included 
suicidal or homicidal risk, onset of significant cognitive im- 
pairment, deterioration of physical health and need for long- 
term hospitalization or other intensive treatment. Clients 
who deteriorated or were at serious risk despite Project 
MATCH treatments were referred for additional intervention 

outside the Project MATCH protocol. This constituted 3.3% 
(n = 57) of the randomized sample, with no significant dif- 
ferences in the numbers affected across treatment conditions. 

Retention and treatment compliance. Clients assigned to 
the three conditions completed 68% of their scheduled treat- 
ment sessions in the outpatient and 66% in the aftercare sites. 
Direct comparisons between treatments are difficult because 
the MET intervention consisted of fewer sessions over the 

12-week period and TSF clients were encouraged to attend 
AA meetings in addition to the 12 individual treatment ses- 
sions. Analyses comparing the three treatments in terms of 
weeks in treatment (the number of weeks the client attended 
treatment) revealed that CBT clients attended therapy signif- 
icantly longer (9.3 weeks) than their MET (8.4) and TSF 
(8.3) counterparts. However, this effect was observed only in 
the outpatient arm and the effect size was small, a difference 
of 1 week or less. In sum, clients received a substantial 
amount of the tested treatments and differences in dose or 

compliance between treatments were small, suggesting that 
treatments were delivered with sufficient intensity and com- 
parability to test matching hypotheses. 

Data analysis plan 

Two primary dependent variables were chosen for analy- 
sis. Percent days abstinent (PDA) provided a measure of 
drinking frequency. Drinks per drinking day (DDD) consti- 
tuted a measure of drinking severity (Babor et al., 1994). 
Drinking was summarized on a monthly basis; if a person 
was abstinent during a given month, his or her score for the 
variable DDD was zero. 

Individual differences in response to alcohol treatment were 
modeled as a "latent growth process" (Bryk and Raudenbush, 
1987). The rationale for the selection of this approach for Pro- 
ject MATCH is provided elsewhere (Carbonaft et al., 1994). 
The ?•oc MIXED procedure of SAS was used for these analy- 
ses (SAS Institute, 1992). Each subject's growth curve is a 
polynomial function of time. Quadratic latent growth curves 
based on preliminary model fitting analyses were used. Each 
matching hypothesis was tested separately at a family-wise 
Type I error rate of 5%. If, for example, there were three hy- 
potheses relating to a single matching variable, then those hy- 
potheses were tested at a Bonferroni-corrected alpha level of 
.05/3. Because there were two dependent variables, the alpha 
level was further corrected by a factor of 2. A Bonferroni cor- 
rection was employed within, but not across, hypothesis fam- 
ilies because a correction across families would lead to an 

excessively conservative test and inflated Type II error rate. 
Alcohol outcome variables such as PDA and DDD are 

prone to substantial departures from normality because of 
skewness and floor/ceiling effects. Preliminary analyses indi- 
cated that an arcsin transformation for PDA and a square root 
transformation for DDD improved the distribution of these 
variables. Subjects were excluded from the latent growth 
analyses if more than 4 of 12 months of their drinking outcome 
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data were missing. Missing drinking data caused 8.0% of af- 
tercare subjects and 7.1% of outpatients to be dropped. A 
small number of additional subjects were excluded from some 
matching tests because of missing data on the matching vari- 
able being analyzed. Of the 1,596 subjects who had adequate 
outcome data to be included in the analyses, 6.8% had at least 
one missing monthly outcome point. In aggregate, however, 
there were only 100 missing monthly outcome points out of 
8,544, or 1.2%. Ancillary analyses indicated that the primary 
analysis results were not sensitive to the missing data exclu- 
sion rule. This was not surprising since the rate of missing data 
was low. 

Latent growth analysis incorporating an intent to treat ap- 
proach that included all randomized clients was used to test 
each matching variable for an attribute by treatment interac- 
tion (ATI) and two time by attribute by treatment effects (lin- 
ear and quadratic) for each of the two dependent variables 
(PDA and DDD). These analyses were adjusted using a set 
of covariates to control for extraneous effects. 6 The covari- 

ate adjustment reported here included the baseline level of 
the criterion drinking measure, terms for site main effects 
and site by treatment effects, terms for site by matching vari- 
able interactions, and interaction terms for both linear and 

quadratic time for each of these covariates. These covariates 
adjusted for any initial differences and for differences attrib- 
utable to site. 

There were three indicators of potential matching effects 
in the latent growth analyses. The attribute by treatment in- 
teraction (ATI) indicated whether there was an interaction in 
the hypothesized direction on average over the entire follow- 
up period (Months 4 to 15). A significant ATI effect provided 
evidence of a matching effect. There were also two indica- 
tors of whether the ATI changed significantly over the course 
of the posttreatment period: (1) an ATI by linear time 
(ATI x T1) effect, and (2) an ATI by quadratic time 
(ATI x T2) effect. Analyses involving these time effects 
were centered at the midpoint of the follow-up period and in- 
dicated whether the ATI was shifting in a linear (T1) or 
curvilinear (quadratic) fashion (T2). Since time contrasts 
were nondirectional, significant interactions related to time 
were tested on a month by month basis to determine how they 
were changing over time. 

Results 

Drinking from baseline to follow-up 

There were substantial positive changes in PDA and DDD 
for both aftercare and outpatient subjects from baseline to 
each of the follow-up months as shown in Figure 1. These 
improvements were sustained during the follow-up period 
with only slight deterioration at 1-year posttreatment. Prior 
to entry into their inpatient or day hospital treatment, after- 
care subjects were abstinent around 20% of the days per 
month. In the month immediately following Project MATCH 

treatments they were abstinent more than 90% of the time 
and at Month 15 there was only a slight decrement in absti- 
nence. Outpatient subjects averaged slightly more abstinent 
days per month at baseline, but were abstinent more than 
80% of the days at posttreatment, with only a slight decre- 
ment at the 15-month follow-up. 

Survival analysis was used to examine elapsed time to 
first drink and to first heavy-drinking period (3 consecutive 
days of heavy drinking defined as ->6 drinks per day for men 
and ->4 drinks per day for women) for subjects in both arms 
of the study (Figure 2). In the aftercare arm, approximately 
35% of subjects reported continued complete abstinence 
throughout the 12 follow-up months; 65% slipped or re- 
lapsed during that period. Analyzing the time to three con- 
secutive heavy-drinking days, which is a measure of regular 
drinking as opposed to a slip or lapse, 40% of aftercare 
clients reached that level of drinking during the follow-up 
period; 60% never had three consecutive heavy-drinking 
days. For the outpatient subjects, 19% maintained complete 
abstinence throughout the follow-up and approximately 46% 
had a heavy-drinking period of three consecutive days by the 
end of the follow-up period. 

Main effects for type of treatment 

Aftercare arm. In an analysis adjusted for only baseline 
drinking and site differences, no significant main effects of 
treatment were observed. Estimated means for drinking out- 
comes are shown in Figure 1. When the same analysis was 
further adjusted for the ten matching attributes to adjust for 
all matching effects (not reflected in Figure 1 means), a small 
but statistically significant treatment by time effect (linear 
p < .001) emerged: TSF clients showed slightly higher PDA 
outcomes (fewer drinking days) toward the end of follow-up. 
No difference was observed in drinking intensity (DDD). In 
light of the presence of CRU by treatment interactions and 
the unadjusted pattern shown in Figure 1, we conclude that 
there were no clinically significant outcome differences 
among these three aftercare treatments. 

Outpatient arm. As reflected in Figure 1, an analysis with 
baseline drinking and site differences as covariates indicated 
no statistically significant between-treatment difference for 
PDA and DDD. When adjustments for matching attributes 
were added, there was a small but statistically significant 
treatment by linear time effect for both PDA (p • .001) and 
DDD (p < .05) outcomes. This reflected a tendency for CBT 
clients to have had a slightly higher rate of drinking days over 
time than the other two groups. However, in no single month 
was there a significant difference among groups. Again, in 
light of significant site by treatment interactions and the 
small absolute magnitude and shifting pattern of effects, we 
conclude that there were no consistent and clinically mean- 
ingful differences in efficacy of these three treatments. 

Secondary outcome variables. While the a priori hypothe- 
sis tests all are based on the two primary dependent variables, 
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FIGURE 1. Monthly PDA and DDD outcomes for baseline (averaged over 3 months prior to treatment) and for each month of the posttreatment period (months 
4-15) for outpatient and aftercare arms. If a person was abstinent during a given month, the DDD score was zero. 

PDA and DDD, these measures are not the sole means of as- 
sessing outcome. A range of other outcome variables have 
been assessed, including other drinking-related measures, 
use of substances other than alcohol and measures of social 

and psychological functioning. These diverse measures pro- 
vide a fuller picture of the main effects of the three Project 
MATCH treatments. Some of these variables will also be 

used in testing some specific matching hypotheses, but those 
analyses are beyond the scope of the present article. 

Analyses of selected secondary outcome measures in- 
volved two 3-month time periods: Months 7-9 and 13-15. 
These periods were chosen because many of the outcome 
measures were assessed during the in-person interviews at 
Months 9 and 15. Continuous outcome variables (see Table 
3) were analyzed by repeated-measures analysis of variance. 
In these analyses of variance, we covaried the baseline value 

of the dependent measure being analyzed and also adjusted 
for the main effects of CRU and for the CRUX Treatment 

Interaction. We did not attempt to adjust for matching effects 
because of the complexity of such analyses. 

Two discrete outcome variables also were evaluated: com- 

posite outcome and other drug use. The composite measure 
of outcome, described in Zweben and Cisler (in press), has 
four levels that combine information about drinking and 
drinking consequences to yield a categorical measure of out- 
come: 1 = no drinking, 2 = moderate drinking and nonre- 
current problems, 3 = heavy drinking or recurrent problems, 
and 4 = both heavy drinking and recurrent problems. The 
composite measure takes into account events happening dur- 
ing the most recent 3 months. It does not take into account du- 
ration of drinking episodes. For this measure, we analyzed the 
treatment main effects using log-linear methods (Bishop 
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FIGURE 2. Time to event (survival) curves for outpatient and aftercare 
groups during the 12-month posttreatment period for time to first drink and 
time to 3 consecutive drinking days 

et al., 1975). For the drug use outcome variable, we used lo- 
gistic regression. Because of the relative sparsity of use of 
most illegal substances other than marijuana, we collapsed 
any use of any illegal substance into a binary outcome mea- 
sure. 

Finally, we also conducted tests for treatment main effects 
using the two time-to-first-event measures reported earlier: 
time to first drink and time to first episode of three consecu- 
tive days of heavy drinking. These tests involved propor- 
tional hazards analyses (Cox, 1972). 

Analyses of the continuous secondary outcome measures 
are reported in Table 3, and data for the composite variable 
are in Table 4. We have applied a Bonferroni correction for 
testing these nine secondary outcome measures; in the far 
right column of Table 3, an asterisk indicates treatment 
effects are significant in a nondirectional test at alpha-- 
.05/9 = .0056. Not shown in the tables are the results for 

drug use and the time-to-event analyses. We did not detect 
any statistically significant treatment main effects on drag 
use outcome in either study arm. In the outpatient arm, the 
rate of any use of any illegal substance during the preceding 
90 days was 30% of clients at Month 9 and 29% at Month 15; 
the majority of substance use was marijuana. In the aftercare 
arm, the rates at Months 9 and 15, respectively, were 18% 
and 19%. 

Three of the secondary outcome measures showed treat- 
ment effects that achieved Bonferroni-corrected significance 
levels: drinking consequences, the composite outcome and 
the time-to-event measures. There was a treatment main ef- 

fect for drinking consequences (assessed using the DrlnC) in 
the outpatient arm. Using the Duncan multiple range test, 
TSF clients were shown to have fewer drinking consequences 
than clients in the other two treatments at Month 9, but at 

Month 15 the three treatments did not differ significantly. 
In the log-linear analysis of the composite measure, the 

only predictors were treatment group and CRU. In the out- 
patient arm, treatment main effects on the composite mea- 
sure at Month 9 achieved a significance level of p = .0349, 
which did not meet the Bonferroni correction for signifi- 
cance. At Month 15, however, treatment main effects did 
achieve a Bonferroni-corrected significance level of 
p = .0024. As shown in Table 4, there was, for example, a 
higher percentage of TSF clients in Category 1 (no drinking), 
relative to the percentages for the CBT and MET clients. 
There were no statistically significant treatment main effects 
in the composite outcome data for the aftercare arm clients. 

In analyzing the time-to-event outcomes, no treatment 
main effects were found in the aftercare arm. There were, 

however, significant effects among the outpatient clients. For 
outpatients, for time to first drink, the proportional hazards 
analysis yielded ap value for treatment main effects of.0001; 
there were also statistically significant CRU main effects 
(p = .0007) and CRU by treatment interactions (p = .0065). 
TSF clients had the best outcome on this measure, with 24% 

avoiding any drinking in Months 4-15, while the corre- 
sponding figures for CBT and MET were 15% and 14%, re- 
spectively. When we analyzed the more stringent criterion of 
three successive days of heavy drinking, treatment main ef- 
fects were significant in the outpatient arm only, p = .0016; 
CRU main effects (p = .0054) and CRU by treatment inter- 
actions (p = .0127) also were present. Once again, the TSF 
condition had the better outcome, with 53% not reaching the 
criterion, followed by MET with 49% and CBT with 48%. 

Matching outcomes: Primary hypotheses 

Tests of the primary matching hypotheses over the 4- to 
15-month follow-up period demonstrated few matching ef- 
fects. A summary of the significant results of the 16 contrasts 
of the primary matching hypotheses appears in Table 5. 

Aftercare arm: Percent days abstinent (PDA ). Ignoring ef- 
fects over time, there were no Bonferroni-corrected client at- 
tribute by treatment interactions (ATI) for PDA for any of the 
primary hypotheses in the aftercare arm. When attribute by 
treatment by time effects were examined, only one signifi- 
cant interaction was found: the meaning seeking client at- 
tribute by treatment (TSF vs CBT and MET) by linear time 
(p = .01). During the latter half of the posttreatment period, 
those clients treated in TSF who had higher meaning seeking 
were more likely to have proportionately more abstinent 



PROJECT MATCH RESEARCH GROUP 17 

TABLE 3. Treatment main effects on continuous secondary outcome measures 

Treatment group 
CBT MET TSF 

Variable Mean (-+SD) N a Mean (-+SD) N a Mean (-SD) N a Trtmt effects 0 
AFTERCARE STUDY 

Drinking consequences 
Baseline 59.3 +-- 23.5 57.4 _+ 22.1 60.7 -+ 23.3 
Month 9 19.6 -+ 27.9 164 20.0 _+ 26.8 168 19.4 ___ 28.3 161 .9690 • 
Month 15 19.3 _ 29.3 16.9 _+ 23.1 21.2 -+ 29.0 

GGT 

Baseline 102.4 +__ 119.0 72.9 +__ 86.9 93.8 -+ 116.6 
Month 9 77.7 - 106.1 103 70.0 -+ 100.5 93 74.2 _+ 96.8 88 .7194 
Month 15 81.0 _+ 109.2 58.0 - 80.6 77.2 - 101.4 

Percent days paid work 
Baseline 35.9 --+ 32.6 40.2 ___ 33.1 40.0 _+ 33.8 
Month 9 42.6 _+ 31.5 166 42.4 _ 30.9 138 39.6 - 33.2 159 .5427 
Month 15 43.7 __+ 35.7 46.0 _ 35.8 43.9 - 38.1 

Social Behavior Scale 

Baseline 3.02 _+ 0.62 3.05 --+ 0.57 2.95 - 0.64 
Month 9 3.37 -+ 0.53 209 3.36 -+ 0.49 209 3.33 _+ 0.50 178 .4555 
Month 15 3.37 -+ 0.52 3.40 __+ 0.47 3.31 -+ 0.51 

Beck Depression Inventory 
Baseline 10.36 +__ 8.56 10.04 __+ 8.62 11.41 __+ 9.13 
Month 9 7.76 -+ 8.16 205 8.45 _ 8.03 197 8.93 _+ 8.75 179 .2929 
Month 15 7.95 __+ 8.93 8.77 +__ 8.56 8.75 _+ 8.84 

ASI Psych. Severity 
Baseline 0.23 + 0.21 0.23 ___ 0.21 0.23 __+ 0.22 
Month 9 0.17 +__ 0.20 227 0.14 +__ 0.19 221 0.16 _+ 0.19 199 .5938 
Month 15 0.15 + 0.20 0.16 +__ 0.21 0.15 _ 0.19 

OUTPATIENT STUDY 

Drinking consequences 
Baseline 44.6 +__ 21.2 46.2 __+ 21.8 45.7 _ 22.6 
Month 9 21.4 _+ 24.3 201 23.5 _ 23.2 202 16.7 -+ 21.8 245 .0045* 
Month 15 19.7 _ 23.1 19.9 __+ 23.4 15.9 _+ 20.7 

GGT 

Baseline 82.7 -+ 93.0 78.4 _ 90.9 72.1 -_+ 88.6 
Month 9 65.8 -+ 74.8 224 66.3 _+ 81.6 206 61.1 __+ 76.2 240 .7610 
Month 15 71.8 _ 87.3 67.8 _+ 82.8 61.7 -+ 75.3 

Percent days paid work 
Baseline 46.8 _+ 31.3 44.4 _+ 33.0 49.8 _+ 30.7 
Month 9 45.8 _ 31.5 178 49.6 __+ 30.9 200 47.1 _+ 31.6 183 .2342 
Month 15 48.4 _+ 32.6 54.1 _+ 31.7 52.0 _+ 33.0 

Social Behavior Scale 

Baseline 3.23 -_+ 0.51 3.18 +__ 0.50 3.24 _+ 0.49 
Month 9 3.40 __+ 0.46 253 3.37 +-- 0.47 245 3.43 _+ 0.45 273 .9041 
Month 15 3.44 __+ 0.45 3.44 - 0.46 3.44 __+ 0.46 

Beck Depression Inventory 
Baseline 10.30 -+ 8.28 9.54 ___ 7.37 10.06 +__ 8.21 
Month 9 8.11 _+ 7.99 233 7.02 _+ 7.41 234 6.80 _+ 6.96 256 .3020 
Month 15 7.32 _+ 7.85 6.56 --+ 6.78 7.08 -+ 7.84 

ASI Psych. Severity 
Baseline 0.21 __+ 0.20 0.19 _+ 0.19 0.20 ___ 0.19 
Month 9 0.13 _+ 0.19 253 0.11 - 0.17 249 0.12 ___ 0.16 274 .3202 
Month 15 0.12 _+ 0.19 0.11 --_ 0.16 0.10 _+ 0.15 

Note: Months 9 and 15 refer to the preceding 90-day period. 
•The data in the table are for those subjects who had nonmissing values at all three time points, hence the sample size is the same 
for all time points within each scale. 
bThe treatment effects column contains p values for a nondirectional 2 df test for main effects of treatment. Those effects whose 
significance exceeds the Bonferroni-adjusted level of 0.0056 are marked with an asterisk. Treatment by time interactions, if any, 
are indicated with footnotes. 

cThere is a significant time by treatment effect for drinking consequences (DrInC), p = .0466. By the Duncan test, however, the 
treatment groups do not appear to differ significantly at either time point. 
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TABLE 4. Treatment main effects for composite outcome variable 

Composite outcome category (%) 

Treatment group 1 2 3 4 N 
AF'rERCARE STUDY - MONTH 9 

CBT 44.8 13.2 15.2 26.8 250 
MET 42.6 6.6 19.0 31.8 242 

TSF 44.8 8.6 16.4 30.2 232 
Combined 44.1 9.5 16.9 29.6 724 

AF'rERCARE STUDY - MONTH 15 

CBT 48.0 7.0 11.1 34.0 244 
MET 42.5 8.3 13.8 35.4 240 

TSF 47.3 6.6 11.9 34.1 226 
Combined 45.9 7.3 12.3 34.5 710 

OUTPATIENT STUDY - MONTH 9 

CBT 20.8 17.4 18.1 43.8 288 

MET 23.3 14.5 20.6 41.6 296 
TSF 31.9 14.4 17.8 35.9 320 

Combined 25.6 15.4 18.8 40.3 904 

OUTPATIENT STUDY - MONTH 15 

CBT 24.7 14.1 20.1 41.0 283 
MET 30.3 14.1 12.3 43.3 284 

TSF 35.6 9.3 17.3 37.8 312 
Combined 30.4 12.4 16.6 40.6 879 

Notes: The composite outcome categories are as follows: 1 = no drinking 
during the period of assessment; 2 = moderate drinking and nonrecurrent 
problems; 3 = heavy drinking or recurrent problems; and 4 = both heavy 
drinking and recurrent problems. The composite measure takes into account 
events happening during the most recent 3 months. It does not take into ac- 
count duration of drinking episodes. 

days than those treated in CBT or MET. When attribute by 
treatment by time effects were found, follow-up analyses 
were performed to examine whether the hypothesized con- 
trast simply changed over time or produced significant dif- 
ferences during any of the follow-up months. The outcomes 
in terms of p values of month by month tests of the specific 

meaning seeking contrasts indicated changes over time in the 
direction of the specified contrast, although none of the val- 
ues reached the .05 level of significance. 

Aftercare arm: Drinks per drinking day (DDD). Again 
there were no significant ATI effects for the DDD outcome 
in the aftercare arm. However, there was a significant inter- 
action effect for typology by treatment by time indicating 
that the contrast between Type B (more severe) subjects 
treated with CBT and TSF versus Type B subjects treated 
with MET shifted over time (linear, p < .05). However, no 
single monthly contrast reached the .05 level and p values in- 
creased over time. 

Thus, in the aftercare condition there was no unequivocal 
support for any of the matching hypotheses for either PDA or 
DDD outcomes over the 12-month follow-up period. Although 
there were two significant client attribute by treatment by time 
effects during the posttreatment period, neither was statistically 
significant for any single posttreatment month. However, the 
meaning seeking contrast did have months where the contrasts 
were significant (p < .05) in an analysis with fewer covariates. 

Outpatient arm: Percent days abstinent. There was one sig- 
nificant client attribute by treatment interaction (ATI) for the 
PDA drinking outcome in the outpatient arm for one of the pro- 
posed contrasts of the psychiatric severity hypothesis (CBT vs 
TSF, p = .01). It indicated that the less the client' s psychiatric 
severity score, the greater his/her percent days abstinent when 
treated with TSF, compared to CBT. No other matching hy- 
pothesis contrast demonstrated a significant overall ATI. 

This same contrast (CBT vs TSF) of the psychiatric sever- 
ity matching hypothesis also demonstrated a significant 
client attribute by treatment by time interaction (quadratic 
time, p < .05). Examination of this contrast by month indi- 
cated that there were significant (p < .05) effects demon- 
strated from Months 5 through 11 on PDA. Figure 3 shows 

TABLE 5. Treatment matching analyses: Summary of significant effects for spe- 
cific treatment contrasts 

Matching Treatment Type of Outcome Months 
variable contrasts effect variable p < .05 

OUTPATIENT 

Psychiatric CBT vs TSF ATI PDA 5-11 
severity ATI by time 

Motivation MET vs CBT ATI by time PDA 15 
Conceptual TSF vs MET ATI by time DDD None 

level 

AFTERCARE 

Meaning TSF vs ATI by time PDA None • 
seeking CBT and MET 

Typology MET vs CBT ATI by time DDD None 

Notes: This table summarizes results of latent growth analyses covarying baseline 
drinking values as well as CRU and CRU by treatment effects over time. Type of 
effect indicates whether the attribute by treatment interaction (ATI) and/or the ATI 
over time were significant. The months column summarizes results of monthly 
contrasts. 

aMonthly contrasts for months 5 through 14 were p <.05 with only baseline drink- 
ing covaried, and monthly contrasts for months 11, 12 and 13 were p <. 10 when 
adjusted for baseline drinking, CRU and CRU by time effects. 
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Psychiatric Severity 

Month 4 Month $ Month 6 

0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 

Month 7 Month 8 Month 

0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 

Month 10 Month 11 Month 12 

0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 

Month 13 Month 14 Month 15 

0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5 

FIGURE 3. Monthly posttreatment plots of percent days abstinent for treatment by time by attribute interaction for psychiatric severity contrast between CBT 
and TSF among outpatients. The interactions at months 5-11 were significant in the predicted direction (p's < .05). The vertical axis represents percent days 
abstinent and the horizontal axis represents psychiatric severity scores. 
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the interaction effects for each month of the follow-up. In 
Months 5 through 11, the regression lines intersect at a value 
of approximately 0.4 on the Addiction Severity Index (ASI) 
psychiatric composite score. A post hoc analysis of covari- 
ance conducted on a subsample of participants with an ASI 
psychiatric score of zero revealed significantly better PDA 
outcomes in the TSF condition than in the CBT condition. 

Similar analyses were unable to demonstrate a significant ad- 
vantage of CBT over TSF in high psychiatric severity par- 
ticipants, regardless of the use of different subsamples based 
on progressively higher ASI psychiatric severity cutoff 
scores. Although slope lines indicated that CBT-treated par- 
ticipants were exceeding TSF participants at higher levels of 
the ASI scale, a clear conclusion cannot be drawn regarding 
whether there are better outcomes for high psychopathology 
participants treated with CBT. It is thus concluded that 
clients without psychopathology had more abstinent days if 
treated with TSF rather than CBT, but this TSF advantage 
disappeared as psychopathology increased. 

Also in the outpatient arm, the motivation hypothesis, 
which stated that subjects lower in motivation would do bet- 
ter in MET than in CBT, demonstrated a significant ATI by 
time interaction (linear, p < .01). However, the contrast was 
significant (p < .05) at only 1 month (Month 15) for the PDA 
outcome. As shown in Figure 4, the relationship between 
CBT and MET treatments for the less motivated subjects be- 
gan with the less motivated subjects initially doing better in 
CBT compared to MET, but this effect reversed over time so 
that by the end of follow-up, the less motivated subjects 
treated in MET had a greater percentage of abstinent days 
compared with the CBT clients. There was little difference 
between treatments over the follow-up period for subjects 
with high motivation to change. 

Outpatient arm: Drinks per drinking day. There were no 
significant ATI effects for any of the primary hypotheses in 
DDD. There was a significant client attribute by treatment by 
time effect for the conceptual level hypothesis (quadratic, 
p < .01) for DDD which indicated that the relationship of 
conceptual level and the MET vs TSF contrast shifted over 
time. However, none of the monthly tests of the hypothesized 
contrast approached a .05 level of significance. In fact, in the 
last month of follow-up the p value indicated a significant 
contrast opposite to that hypothesized. 

In summary, in the outpatient arm of the trial there was a 
matching effect for one specified contrast of the psychiatric 
severity hypothesis. Although the original conceptualization 
of this hypothesis was that individuals high in psychopathol- 
ogy would have better drinking outcomes with CBT rather than 
TSF, results indicated that there was no reliable difference in 
the outcomes of high psychopathology subjects. On the other 
hand, subjects without psychopathology had significantly 
more abstinence in 7 of the 12 follow-up months when treated 
with TSF rather than CBT. The TSF advantage over CBT was 
on average approximately 4 more abstinent days per month. 

In addition to the latent growth analyses of treatment match- 
ing effects, traditional repeated measures MANOVA analyses 
were also conducted for each of the primary matching hy- 
potheses. Although there are some differences in these two an- 
alytic approaches, the results of these more traditional analyses 
were consistent with the major findings of the latent growth 
analyses, but generally with p values greater and thus less sig- 
nificant than those found with the latent growth analyses. 

Treatment site differences analysis 

Main effects for treatment site were present in both arms 
for PDA outcomes, but only in the outpatient arm for the 
DDD outcomes. By design, treatment sites represented dif- 
ferential client heterogeneity with their unique contributions 
to the pool of subjects. Treatment site effects may be due to 
these differences in the client populations or environmental 
factors not measured by covariates. Such differences should 
have little effect on tests for client-treatment matching, how- 
ever, since the covariate set used in our analyses included 
terms for both site and site by time interactions. 

There were several site by treatment interactions that 
could potentially have been due to variations in the imple- 
mentation of treatment across sites and, as such, could rep- 
resent a potential threat to the validity of the tests for 
client-treatment matching. However, treatment process data 
indicated that treatment implementation was relatively uni- 
form across sites. That is, there were no substantial, clinically 
meaningful differences with respect to treatment implemen- 
tation, perceived therapeutic alliance, session type (emer- 
gency, collateral), and several other variables across sites 
that might be expected to affect drinking outcomes. Site by 
site tests of the matching hypotheses indicated that the over- 
all matching results are generalizable across sites. 

Drinking outcome effects for client attributes 

Since the client attributes chosen for the matching hy- 
potheses can affect outcomes independent of treatment con- 
dition, a separate analysis was conducted to examine client 
attribute effects on both PDA and DDD outcomes. Since at- 

tributes constituted a relatively large pool of variables and 
were correlated with one another to varying degrees ranging 
from a Pearson first order correlation of .00 to _+.50, a back- 
ward elimination approach was used in order first to elimi- 
nate nonsignificant effects and then to examine effects of the 
retained variables. Table 6 reports the significant main and 
time dependent interaction effects. 

For aftercare subjects, only gender predicted the percent 
days abstinent over the entire follow-up period, with male 
subjects having fewer abstinent days. Although there was no 
main effect of psychiatric severity on outcome, this attribute 
did interact with time to predict PDA outcome. Toward the 
end of the follow-up period subjects higher in psychiatric 
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Motivation 

Month 4 

2 4 6 8 10 12 14 

Month $ Month 6 
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Month 7 
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Month 8 Month 9 
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Month 10 Month 11 Month 12 

Month 13 Month 14 Month 16 
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FIGURE 4. Monthly posttreatment plots of percent 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 percent days abstinent and the 
horizontal axis represents motivation scores. 
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TABLE 6. Significant main effects and time effects on PDA and DDD out- 
comes for client attributes 

Aftercare p values Outpatient p values 

Attributes PDA DDD PDA DDD 

Alcohol involvement 
Main 

Gender 

Main 

Linear time 

Motivation 
Main 

Psychiatric severity 
Linear time 

Quadratic time 
Support for drinking 

Main 

Sociopathy 
Linear time 

Typology 
Quadratic time 

.035 

.017 

.012 .022 

.015 .010 

<.001 <.001 

.005 .026 

<.001 .029 

Note: p values represent the results of a stepwise procedure done across all 
CRUs with CRU and CRU by treatment interaction terms in the model in 
which initially all the matching variables were included. These results rep- 
resent the significant main and time effects of the variables retained after the 
last step of backwards elimination. 

severity had fewer days abstinent compared to those lower in 
psychiatric severity. 

Client attributes demonstrated greater influence on the 
number of drinks per drinking day (DDD) once a subject be- 
gan drinking. Higher alcohol involvement, being male and 
having more social support for drinking were each associated 
with more DDD during follow-up. In addition, the prognos- 
tic effects of gender (male) and psychiatric severity (greater) 
on DDD were more pronounced as time increased in the 
follow-up period. 

For the outpatient subjects, fewer client attribute predic- 
tors were significant. The more motivated the subject was at 
intake and the less the social support for drinking, the better 
were the drinking outcomes in terms of both PDA and DDD. 
Level of sociopathy interacted with time as a predictor of 
outcome: greater sociopathy was associated with worse out- 
comes early in the follow-up period but not later. 

Project MATCH was designed as a prospective study, 
with ten primary matching hypotheses (containing 16 con- 
trasts) tested with two dependent variables chosen a priori to 
represent treatment outcome. Within these constraints, we 
found very limited evidence for either main or matching ef- 
fects for the three treatments studied. It is plausible, however, 
that informative effects may be found as other outcome vari- 
ables are examined and as secondary matching hypotheses 
are tested. This report has focused on the measures and pri- 
mary hypotheses chosen a priori by the Project MATCH Re- 
search Group to constitute the main trial. Similar care will 
now be devoted to conducting and subsequently reporting 
analyses for a priori secondary matching hypotheses and for 
secondary outcome variables with all hypotheses. 

Discussion 

Tests of the specific matching hypotheses evaluated in 
Project MATCH provided limited support for the generic hy- 
pothesis that client attributes would interact with treatment 
modality to differentially affect drinking outcomes. Only one 
client attribute examined had an overall matching effect that 
was not time dependent. Outpatients without psychopathol- 
ogy had significantly more abstinence when treated in 
Twelve-Step Facilitation (TSF) than those treated in Cogni- 
tive Behavioral Coping Skills Therapy (CBT), but as psy- 
chiatric severity increased, the TSF advantage over CBT 
disappeared. Since the outpatient sample had fewer partici- 
pants at the high end of psychiatric severity, it was not pos- 
sible to evaluate completely whether CBT led to 
significantly more abstinent days than TSF at the high end 
of severity. Overall, the outpatient sample was slightly 
lower on the ASI psychiatric composite score (mean 
[_ SD] =. 19 +__. 19) than other alcoholism treatment samples 
(e.g., McLellan et al., 1992; mean = .24 _+ .22). Individuals 
with current suicide risk, homicide risk or acute psychosis 
were excluded from the present trial. 

These psychiatric severity matching results suggest that 
there is some advantage to assigning outpatient clients with- 
out psychopathology to TSF treatment. The largest differ- 
ence occurred at Month 9, when matched (TSF) participants 
had approximately 87% days abstinent versus 73% days ab- 
stinent for mismatched (CBT) participants. Definitive client- 
treatment matching recommendations for outpatient clients 
with moderate to high psychiatric severity cannot be made 
based on Project MATCH results. Since no psychiatric 
severity matching effects were found in the aftercare study, 
no client-treatment matching recommendations can be made 
for the aftercare setting. 

One other client attribute among outpatients, motivation, 
interacted with treatment modalities as hypothesized, but this 
interaction effect changed over time and demonstrated a sig- 
nificant difference during only the last month of the follow-up 
period. Other client attributes, meaning seeking, conceptual 
level and typology, were also observed to have matching con- 
trast effects that changed over time, but at no time point did 
the hypothesized contrast reach significance. Evidence for 
each of these effects occurred in only one arm of the study. 

Aside from psychiatric severity, the most notable match- 
ing findings involved meaning seeking and motivation. In 
aftercare, clients higher in meaning seeking (i.e., those who 
at intake evidenced less purpose in life and aspired to expe- 
rience greater meaning) were somewhat more responsive (in 
terms of PDA) to TSF than to other treatments. This pattern, 
which was modest and consistent in direction across sites, 

had been predicted because the strong twelve-step emphasis 
on spirituality was hypothesized to appeal particularly to 
clients seeking greater meaning in life. Evidence for this in- 
teraction was lacking during the first 6 months after treat- 
ment, emerging only in the latter half of the follow-up year. 
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Outpatient clients low in motivation ultimately did better 
in Motivational Enhancement Therapy (MET). At the begin- 
ning of the posttreatment period, however, CBT appeared to 
be superior to MET in PDA for clients less motivated to 
change. Over the course of the follow-up, the outcomes for 
the two treatments reversed, with MET becoming superior to 
CBT, indicating a possible delayed effect. DDD outcomes are 
consistent with this finding but not statistically significant. 

An ongoing 3-year follow-up study of outpatient subjects 
should yield additional data that will shed new light on effects 
that shift or emerge over time. Furthermore, the planned ex- 
amination of the causal chains that were proposed for each hy- 
pothesis should reveal whether hypothesized mediating 
mechanisms operated as assumed, and may offer explana- 
tions for the presence or absence of hypothesized interactions. 

In summary, this large-scale, randomized, clinical trial has 
detected simple (i.e., non-time-dependent) matching effects 
in the directions predicted for only one of the ten client at- 
tributes hypothesized to interact with the chosen treatment 
modalities. Except for psychiatric severity, there is not con- 
vincing evidence of major treatment matching effects. Ob- 
served effects are sufficiently small and circumscribed that, 
again with the exception of psychiatric severity, we can con- 
clude that they are clinically insignificant when making 
triaging decisions to individual therapy employing these 
three treatments. Matching clients with the identified attrib- 
utes to these treatment modalities did not appreciably en- 
hance treatment effectiveness on our primary drinking 
outcome measures. 

Psychiatric severity as a matching attribute deserves more 
intensive examination because, in the outpatient study, it 
alone interacted with treatment to affect drinking across most 
of the 1-year follow-up period. A number of other alcoholism 
treatment studies have also found significant psychiatric 
severity matching effects (Cooney et al., 1991; Kadden et al., 
1989; McLellan et al., submitted for publication, 1983a). Pro- 
ject MATCH, however, is the first study to examine psy- 
chopathology by treatment interactions with a 12-step 
approach among the treatments examined. The finding of a 
TSF advantage over CBT in individuals without psy- 
chopathology, but not in individuals with moderate to high 
psychopathology, suggests that process analyses should look 
for some ingredients in the TSF condition that are disrupted by 
psychopathology. 

The ASI psychiatric composite score is a global measure 
that combines symptoms of anxiety, affective, psychotic and 
personality disorders. Further analyses will examine how 
well more specific, diagnostic-based measures of psy- 
chopathology perform as matching variables. 

Although it is never possible to prove the null hypothesis, the 
power of the present study to detect matching effects, and its 
careful, rigorous implementation, make the lack of substantial 
findings particularly notable. Our data provide little evidence 
to support widely held views regarding the potential value of 
matching clients, at least on the basis of nine of the client at- 

tributes tested, to any of the treatments offered as individual 
therapy in this study. These results support wider latitude in the 
triaging process with less need to match basic client character- 
istics to any of these three treatments, if they are implemented 
carefully as individual therapy by well-trained therapists. 

It should be underscored, however, that the lack of support 
for matching hypotheses involving these three particular 
treatments does not address potential matching effects that 
possibly could appear if more diverse treatment delivery sys- 
tems were contrasted (e.g., inpatient vs outpatient treatments, 
group vs individual therapies, social system therapies [such 
as the community reinforcement approach or behavioral 
marital therapy] vs individual therapies, or pharmacological 
therapies vs psychosocial therapies). Nor do these findings 
hold for all types of substance abusers with varying or mul- 
tiple substances of abuse, or the homeless. Although the sam- 
ple gathered for this study was large and heterogeneous, it 
does not fully represent the entire population of alcohol de- 
pendent individuals or other substance abusers. Finally, there 
may be other client attributes or treatment contrasts that 
could yield important matching information. Project 
MATCH researchers plan to examine the dataset for poten- 
tial matching interactions in terms of additional client char- 
acteristics, different contrasts, secondary outcome variables, 
and more complex types of matching involving combina- 
tions of variables. 

Although the efficacy of the three treatments cannot be 
demonstrated directly since the trial did not include a no- 
treatment control group, the striking differences in drinking 
by clients from pretreatment levels to all follow-up points 
suggest that participation in any of these treatments will be 
associated with substantial and sustained changes in drink- 
ing. This is particularly true for the outpatient arm, where 
the Project MATCH treatments were the only treatments 
provided. One important conclusion of this trial is that indi- 
vidually delivered psychosocial treatments embodying very 
different treatment philosophies appear to produce compa- 
rably good outcomes (Hester and Miller, 1995; Lambert and 
Bergin, 1994), a finding generally supported by evaluation 
of a variety of secondary outcome measures as well. In fact, 
the sustained, positive improvement for clients in all three 
treatment conditions may have left little room for matching 
effects to emerge. Implications are, of course, unknown for 
treatments that are not manual guided, not structured to pro- 
duce and utilize a good therapeutic relationship, or are 
poorly done. 

The treatment compliance of the individuals in this trial was 
high. Subjects received substantial amounts of the specified 
treatments. Compliance enhancement procedures (i.e., call- 
ing clients between sessions, sending reminder notes and hav- 
ing collateral contacts) and the greater attention of individual 
treatment may have produced a level of overall compliance 
that made it difficult for differences between treatments to 

emerge. It is possible that previous matching studies may have 
reflected variations in treatment compliance. 
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Finally, research follow-up compliance also was remark- 
able, reflecting an intensive effort on the part of research staff 
and payment of clients as an incentive to return for follow- 
up. The overall effect of being a part of Project MATCH, 
with its extensive assessment, attractive treatments and ag- 
gressive follow-up, may have minimized naturally occurring 
variability among treatment modalities and may, in part, ac- 
count for the favorable treatment outcomes. These outcomes 

suggest the importance of examining the potential impact of 
system and treatment delivery attributes in addition to treat- 
ment philosophy and clinically effective ingredients. 

Whereas participation in any of these three treatments was 
generally associated with a sustained, good outcome, some 
small but significant differences among the treatments on the 
primary outcome measures were detected in both the outpa- 
tient and aftercare arms. However, these effects were not ro- 

bust and represented small absolute differences in percentage 
of days abstinent or drinks per drinking day. In terms of other 
outcome variables, outpatient (but not aftercare) clients in 
the TSF treatment showed better outcomes on three mea- 

sures strongly influenced by continuous abstinence (time to 
first drink, time to first run of 3 heavy-drinking days and 
composite outcome), perhaps due to a greater emphasis on 
abstinence in TSF relative to CBT and MET. With the ex- 

ception of an advantage to TSF in drinking consequences at 
Month 9, no other treatment differences emerged on the re- 
maining outcome measures at either Month 9 or 15 for out- 
patient or aftercare clients. Thus, an overall implication for 
the field is that each of these three treatments can be used 

with confidence, when implemented as they were in the Pro- 
ject MATCH trial. 

There are several other interesting and important treat- 
ment-related implications. Of particular importance is the 
performance of an individually delivered 12-step-based treat- 
ment (TSF) and the performance of the four-session, 12-week 
motivational-based treatment (MET). Although TSF must be 
clearly distinguished from Alcoholics Anonymous and its 
practices and traditions, TSF is a 12-step-based approach that 
encourages AA attendance and the working of the 12 steps. In 
particular, Project MATCH represents the first demonstration 
in a randomized clinical trial, controlling for other treatment 
factors, of comparable outcomes from a 12-step-based ap- 
proach and other treatment methods. One potential limitation 
in the use of TSF compared to CBT may be that it is perhaps 
not as effective for aftercare clients with low meaning seek- 
ing. However, there are few signs of the other mismatches that 
we had hypothesized for TSF (e.g., females and those with 
higher conceptual levels having poorer outcomes in TSF). It 
should be noted that AA attendance was not controlled in this 

trial. Clients in TSF did attend significantly more AA meet- 
ings than did those in the other two treatments, but clients in 
CBT and MET, particularly in the aftercare study, were often 
exposed (outside the context of our treatment) to AA and a 12- 
step approach. While AA attendance during treatment did not 
appear to be an important mediating variable in this study, 

such AA participation is nevertheless an important topic that 
will be addressed more fully in a future report. 

The performance of MET relative to CBT and TSF sug- 
gested that this four-session, 12-week treatment modality 
can be used in lieu of these more intensive ambulatory treat- 
ments, at least in the context in which it was delivered in this 

trial. The fact that no other hypothesized client attribute mod- 
erated the effectiveness of this treatment with the range of 
clients treated in this study suggests that four sessions of 
MET may have more widespread applicability than previ- 
ously thought. In fact, the reason some of the matching hy- 
pothesis contrasts did not receive support is that many of 
them assumed a mismatching effect with the less intensive 
MET that did not materialize. An ongoing study of cost- 
effectiveness will examine whether MET may be a more 
cost-effective treatment than either CBT or TSF. However, 

we again caution that there was no untreated control group in 
this trial and that many steps were taken to ensure quality of 
treatment. In addition, the impact of intense and frequent fol- 
low-up efforts and corroborative checking of drinking be- 
havior every 3 months may also have affected outcomes. 
Finally, MET subjects also attended some AA meetings. 
Process data and analysis of session videotapes will enable 
us to examine in greater detail the mechanisms of action for 
MET, as well as for CBT and TSF. 

CBT has had an established, research-based credibility as an 
effective treatment for the broad spectrum of alcoholics (Monti 
et al., 1989). In the current study, however, CBT appeared to 
produce fewer abstinent days than TSF for clients without psy- 
chopathology. The comparative advantage of TSF disappeared 
as the level of client psychopathology increased. Because there 
were few participants with very high levels of psychopathol- 
ogy in the outpatient study, further research is needed on the ef- 
fectiveness of CBT and TSF in these types of individuals. 
Results, however, did not support the hypothesized superiority 
of CBT for clients with higher alcohol involvement, cognitive 
impairment, sociopathy and support for drinking, nor for 
women and Type B alcoholics as suggested in the literature. 

Although client variables did not demonstrate strong match- 
ing effects, several client attributes were predictive of drinking 
outcomes. For the aftercare subjects, gender (male) and, to a 
lesser extent, greater alcohol involvement and support for 
drinking were associated with less successful outcomes. For 
the outpatients, higher motivation for change was strongly as- 
sociated with better outcomes, and higher levels of support for 
drinking was associated with poorer drinking outcomes. Char- 
acteristics that emerged as important for the aftercare arm may 
relate more to the relapse process since aftercare clients were 
generally abstinent at the beginning of the Project MATCH 
treatments, whereas in the outpatient arm predictor variables 
may be more related to the process of moving toward and sta- 
bilizing abstinence which was the initial task of the outpatient 
treatments. These effects for both aftercare and outpatient sub- 
jects are consistent with prior research (Skinner, 1981; Timko 
et al., 1993). Of clinical relevance is the fact that both motiva- 
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tion and social support for drinking are modifiable character- 
istics and suggest the need for treatment strategies that target 
them (DiClemente et al., 1992; Longabaugh et al., 1995). 

Combining the results of attribute, treatment main effect and 
treatment matching analyses offers an interesting view for al- 
coholism treatment research. Some client attributes appear to 
impact drinking outcomes irrespective of type of treatment and 
deserve further research. With respect to treatment effects, 
there appear to be few differences in outcome among these in- 
dividually delivered psychosocial treatments regardless of dif- 
fering philosophies and strategies, consonant with many prior 
studies in psychotherapy research (Beutler, 1991; Hester and 
Miller, 1995; Smith and Glass, 1977). In fact, it is precisely re- 
sults like these that have been used in the past to argue for ef- 
forts to identify a set of common active ingredients of treatment, 
or for investigating client attribute by treatment matches that 
could bring treatment differences to light (Hester and Miller, 
1995; Institute of Medicine, 1990; Miller and Hester, 1986). 

Although prior research has indicated the potential for 
matching effects in alcoholism treatment (Mattson et al., 
1994), Project MATCH found little evidence for hypothe- 
sized matches even with characteristics that had previously 
produced positive matching results (sociopathy, conceptual 
level, severity of alcohol involvement). There are several po- 
tential explanations for this discrepancy. One explanation is 
that a large-scale, multiple-site study with a large number of 
subjects eliminated effects that may have been idiosyncratic 
or site-dependent. Prior research, generally, had fewer sub- 
jects, more drop out, less-controlled treatments, less- 
controlled randomization procedures, and were more likely 
to be conducted at a single treatment site. Other explanations 
include differences in the treatments or treatment modalities. 

Most prior research used a group treatment modality, few 
studies used the exact treatments evaluated in this trial, and 
none compared these particular treatments with one another 
for matching effects. Although there are other possible types 
of matches, particularly client by therapist interaction effects 
(Beutler, 1991), that were not studied systematically in Pro- 
ject MATCH, our inability to find robust attribute by treat- 
ment interactions is consistent with the results of prior 
attribute by treatment interactions research in education and 
psychotherapy (Dance and Neufeld, 1988; Smith and 
Sechrest, 1991; Snow, 1991). 

Prior alcoholism treatment matching studies have been 
criticized for lack of methodological rigor (Lindstrom, 
1992). Project MATCH carefully addressed a number of crit- 
ical methodological and design issues that often threaten the 
intemal and extemal validity of clinical trials: clearly articu- 
lated a priori hypotheses, successful random assignment, use 
of manuals for all conditions, monitoring treatment delivery, 
assessment of treatment fidelity, delivery of an adequate 
amount of treatment, limiting attrition, and reliable outcome 
assessment. Project MATCH is the largest, statistically most 
powerful, psychotherapy trial ever conducted. The limited 
matching findings may disappoint many who have believed 

in the efficacy of matching treatments to subject characteris- 
tics and they certainly challenge the existing view that at- 
tribute by treatment matching is a key to improved treatment 
effectiveness. However, the matching findings must be in- 
terpreted cautiously since there are additional areas of match- 
ing and levels of complexity of matching that require further 
investigation. Moreover, the evidence of matching with the 
psychiatric severity attribute offers an important and inter- 
esting area for future research. 

In addition to testing for matching effects, this trial of- 
fers the treatment field a wealth of new information for al- 

coholism treatment and for psychotherapy in general. 
Analyses of the therapy videotapes, therapist characteris- 
tics, treatment compliance and assessment measures used 
in this trial will offer new information to guide future treat- 
ment studies. Another area that requires further exploration 
is the apparent benefit gained from prior inpatient or day 
hospital treatment by clients recruited in the aftercare arm. 
Although outcomes appeared better for aftercare clients in 
comparison with outpatient clients (see Figures 1 and 2), 
causal inferences are difficult because of the lack of ran- 

dom assignment to study arms. Possible explanations for 
these differences are: the attrition of unmotivated clients 

before recruitment into the aftercare arm (since subjects 
had to complete prior treatment before inclusion); the 
respite from alcohol exposure and consumption gained 
from a period of protected abstinence; and the greater in- 
tensity of treatment received by aftercare clients just prior 
to participation in Project MATCH. 

The Project MATCH Research Group will continue con- 
ducting planned a priori and exploratory analyses with this 
unique dataset through an extensive analysis and publication 
plan. In January of 1998 this database will be made available 
through NIAAA for analyses by other qualified investigators. 

Appendix: Project MATCH Research Group, 
Collaborating Investigators, Collaborating Facilities 

and Data Monitoring Board 

PROJECT MATCH RESEARCH GROUP 

National Institute on Alcohol Abuse and Alcoholism 

John P. Allen, Ph.D., Science Officer 

Margaret E. Mattson, Ph.D., Staff Collaborator 

Clinical Research Units 

William R. Miller, Ph.D., P.I., and J. Scott Tonigan, Ph.D., co-P.I., 
University of New Mexico, Albuquerque, NM 

Gerard J. Connors, Ph.D., P.I., and Robert G. Rychtarik, Ph.D., co- 
P.I., Research Institute on Addictions, Buffalo, NY 

Carrie L. Randall, Ph.D., P.I., and Raymond F. Anton, M.D., co-P.I., 
Medical University of South Carolina and Veterans Affairs Med- 
ical Center, Charleston, SC 

Ronald M. Kadden, Ph.D., P.I., and Mark Litt, Ph.D., co-P.I., Uni- 
versity of Connecticut School of Medicine, Farmington, CT 



26 JOURNAL OF STUDIES ON ALCOHOL / JANUARY 1997 

Ned L. Coohey, Ph.D., P.I., Veterans Affairs Connecticut Health- 
care System and Yale University School of Medicine, New 
Haven, CT 

Carlo C. DiClemente, Ph.D., P.I., and Joseph Carbonari, Ed.D., co- 
P.I., University of Houston, Houston, TX 

Allen Zweben, D.S.W., P.I., University of Wisconsin-Milwaukee, 
Milwaukee, WI 

Richard H. Longabaugh, Ed.D., P.I., and Robert L. Stout, Ph.D., co- 
P.I., Brown University, Providence, RI 

Dennis Donovan, Ph.D., P.I., University of Washington and Veter- 
ans Affairs Puget Sound Health Care System, Seattle, WA 

Coordinating Center 

Thomas F. Babor, Ph.D., P.I., and Frances K. Del Boca, Ph.D., co- 
P.I., University of Connecticut, Farmington, CT 

Bruce J. Rounsaville, M.D., co-P.I., and Kathleen M. Carroll, 
Ph.D., co-P.I., Yale University, New Haven, CT 

Consultant 

Philip W. Wirtz, Ph.D., George Washington University, Washing- 
ton, DC 

COLLABORATING INVESTIGATORS 

Su Bailey, Ph.D., Veterans Affairs Medical Center-Houston, 
and Department of Psychiatry, Baylor College of Medicine, 
Houston, TX 

Kathleen Brady, Ph.D., M.D., Institute of Psychiatry, Medical Uni- 
versity of South Carolina, Charleston, SC 

Ron Cisler, Ph.D., Center for Addiction and Behavioral Health Re- 
search, University of Wisconsin, Milwaukee, WI 

Reid K. Hester, Ph.D., Behavior Therapy Associates, Albuquerque, 

Daniel R. Kivlahan, Ph.D., Veterans Affairs Puget Sound Health 
Care System-Seattle, and Department of Psychiatry and Behav- 
ioral Sciences, University of Washington School of Medicine, 
Seattle, WA 

Ted D. Nirenberg, Ph.D., Roger Williams Medical Center and 
Brown University, Providence, RI 

Lauren A. Pate, M.D., Veterans Affairs Medical Center-Houston, 
and Department of Psychiatry, Baylor College of Medicine, 
Houston, TX 

Ellie Sturgis, Ph.D., Medical University of South Carolina, 
Charleston, SC 

Consultant 

Larry Muenz, Ph.D., Gaithersburg, MD 

COLLABORATING FACILITIES 

Ivanhoe Treatment Center, Milwaukee, WI (Marion R. Romberger) 
Lawrence Center, Waukesha Memorial Hospital, Waukesha, WI 

(Fred Syrjanen, M.S., C.A.D.C.-III) 
Medical University of South Carolina, Institute of Psychiatry, 

Charleston, SC (James C. Ballenger, M.D., Director) 
Metro Milwaukee Recovery Center, Milwaukee, WI (Steve 

Skowlund, M.A., C.A.D.C.-III) 

Milwaukee Psychiatric Hospital, Wauwatosa, WI (Patty Priebe, R.N.) 
Northwest General Hospital, Milwaukee, WI (Richard Hicks) 
Roger Williams General Hospital, Providence, RI (Ted D. Niren- 

berg, Ph.D.) 
Schick-Shadel Hospital, Seattle, WA (James W. Smith, M.D., and 

Michael Olsson, M.S.) 

Sinai Samaritan Hospital, Milwaukee, WI (Tom Johnston, M.S.W.) 
Southeastern Wisconsin Medical and Social Services, Milwaukee, 

WI (Lawrence Neuser, President) 

Southwood Community Hospital, Norfolk, MA (Yolanda Landrau, 
R.N., Ed.D., and Rhoda Stevens, R.N., C.A.C.) 

Veterans Affairs Medical Center, Charleston, SC (Bryon 
Adinoff, M.D.) 

Veterans Affairs Medical Center, Houston, TX (Lauren Pate, M.D., 
and Su Bailey, Ph.D.) 

Veterans Affairs Medical Center, Milwaukee, WI (Dennis Borski, 
M.S.W., and Jung-Ki Cho, M.D.) 

DATA MONITORING BOARD 

Paul Cushman, Jr., M.D., Department of Psychiatry, State Univer- 
sity of New York, Stony Brook, NY 

John Finhey, Ph.D., Center for Health Care Evaluation, Program 
Evaluation and Resource Center (152), Veterans Affairs Med- 
ical Center, Menlo Park, CA 

Ralph Hingson, Sc.D., Social Behavior and Sciences Section, 
Boston University School of Public Health, Boston, MA 

James Klett, Ph.D., Bel Air, MD 

Michael Townsend, Ph.D., Division of Substance Abuse, Cabinet 
for Human Research, Frankfort, KY 

Acknowledgments 

The steering committee would like to acknowledge the efforts of a work- 
ing group, chaired by Robert Stout, in guiding and conducting analyses re- 
ported in this article: Frances Del Boca, Joseph Carbonari, Carlo 
DiClemente, Richard Longabaugh, Scott Tonigan and Philip Wirtz. We 
also thank the writing team of Carlo DiClemente, Richard Longabaugh, 
Gerard Connors and Robert Stout for their efforts in the preparation of 
drafts of the manuscript. 

CareUnit Hospital of Kirkland, Kirkland, WA (Karen Porter- 
Frazier, R.N., and Jan Bigby-Hanson, M.S.W.) 

Charleston County Substance Abuse Commission, Charleston, SC 
(Barbara Derrick, Executive Director) 

CPC Greenbriar Hospital, Milwaukee, WI (Donald C. Fischer, M.D.) 
DePaul Hospital, Milwaukee, WI (Brian E. Tugana, M.D., M.B.A.) 
Fenwick Hall Hospital, Charleston, SC (John Magill, C.E.O.) 
Harris County Psychiatric Center, Houston, TX (Ken Krajewski, 

M.D., and Terry Rustin, M.D.) 

Notes 

1. Although these ten variables were selected as the most promising for gen- 
erating and testing matching hypotheses, a number of other variables 
have been included in secondary hypotheses that will not be the focus of 
the current report. These secondary hypotheses include measures of 
DSM-III-R Axis I diagnostic categories, client self-efficacy, alcohol de- 
pendence, anger, deviance, social functioning, antisocial personality dis- 
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order, religiosity, assertion of autonomy, another motivation measure 
and several higher order and global matching hypotheses, all of which 
have potential as matching variables. 

2. This variable was defined by a cluster of interrelated indicators of pre- 
morbid vulnerability (e.g., a family history of alcohol dependence) and 
current problem severity (e.g., alcohol dependence syndrome) that per- 
mitted classification of clients as either Type A alcoholics (low vulnera- 
bility and moderate problem severity) or Type B alcoholics (high 
vulnerability and severe problems). 

3. The process of formulating a priori matching hypotheses involved initial 
literature reviews to identify promising client attributes and treatments 
that would likely provide a basis for client-treatment interactions 
(Longabaugh et al., 1994). Written proposals were critiqued by the steer- 
ing committee and the most promising ones were selected for testing in 
the trial as primary hypotheses. These went through several iterations of 
refining their rationale, specifying predictions, and developing assumed 
"causal chains" that described probable mechanisms of action for each of 
the proposed client-treatment interactions. At each stage of development 
these proposals were reviewed and critiqued by a hypothesis review com- 
mittee (R. Longabaugh and P. Wirtz) and the steering committee, prior 
to final acceptance by the steering committee. 

4. The Milwaukee clinical research unit was primarily an outpatient site but 
developed an aftercare capacity and contributed subjects to both the out- 
patient and aftercare arms of the study. 

5. Supplementary analyses indicated that there were no significant GGTP 
differences among treatment conditions at any of the three (3-, 9- and 15- 
month) follow-up time points for either arm. 

6. Two sets of covariates were examined. The first set included the baseline 

value of the criterion drinking measure and its interaction with time. The 
second added the CRU effect terms as described in the text. Both sets of 

covariates yielded similar results. Only the results of the analyses using 
the second set of covariates are reported since these covariates were 
judged to be the most appropriate to adjust for both site and baseline mea- 
surement effects. 

References 

ANTON, R.F. AND BEAN, P. Two methods of measuring carbohydrate-defi- 
cient transfertin in inpatient alcoholics and healthy controls compared. 
Clin. Chem. 40: 364-368, 1994. 

ANTON, R.F. AND MOAK, D.H. Carbohydrate-deficient transferrin and 
gamma-glutamyltransferase as markers of heavy alcohol consumption: 
Gender differences. Alcsm Clin. Exp. Res. 18: 747-754, 1994. 

BABOR, T.F., Reliability of the Ethanol Dependence Syndrome scale. Psy- 
chol. Addict. Behav. 10: 97-103, 1996. 

BABOR, T.F., LONGABAUGH, R., ZWEBEN, A., FULLER, R.K., STOUT, R.L., 
ANTON, R.A. AND RANDALL, C.L. Issues in the definition and mea- 

surement of drinking outcomes in alcoholism treatment research. J. 
Stud. Alcohol, Supplement No. 12, pp. 101-111, 1994. 

BEUTLER, L.E. Toward specific psychological therapies for specific condi- 
tions. J. Cons. Clin. Psychol. 47: 882-897, 1979. 

BEUTLER, L.E. Have all won and must all have prizes? Revisiting Luborsky 
et al.'s verdict. J. Cons. Clin. Psychol. 59: 226-232, 1991. 

BISHOP, Y.M.M., FEINBERG, S.E. AND HOLLAND, P.W. Discrete Multi- 

variate Analysis: Theory and Practice, Cambridge, Mass.: MIT Press, 
1975. 

BOWMAN, K.M. AND JELLINEK, E.M. Alcohol addiction and its treatment. 
Q.J. Stud. Alcohol 2: 98-176, 1941. 

BROWN, S.D. Therapeutic processes in Alcoholics Anonymous. In: 
McCRADY, B.S. AND MILLER, W.R. (Eds.) Research on Alcoholics 
Anonymous: Opportunities and Alternatives, New Brunswick, N.J.: 
Rutgers Center of Alcohol Studies, 1993, pp. 137-152. 

BRYK, A.S. AND RAUDENBUSH, S.W. Application of hierarchical linear 
models to assessing change. Psychol. Bull. 101: 147-158, 1987. 

CARBONARI, J.P., WIRTZ, P.W., MUENZ, L.R. AND STOUT, R.L. Alterna- 

tive analytical methods for detecting matching effects in treatment out- 
comes. J. Stud. Alcohol, Supplement No. 12, pp. 83-90, 1994. 

CARROLL, K.M., CONNORS, G.J., COONEY, N., DICLEMENTE, C.C., DONO- 
VAN, D.M., KADDEN, R.M., LONGABAUGH, R.L., ROUNSAVILLE, B.J. 
AND ZWEBEN, A. Discriminability and integrity of treatments for alco- 
holism: Findings from Project MATCH, submitted for publication. 

CARROLL, K.M., KADDEN, R.M., DONOVAN, D.M., ZWEBEN, A. AND 
ROUNSAVILLE, B.J. Implementing treatment and protecting the validity 
of the independent variable in treatment matching studies. J. Stud. Al- 
cohol, Supplement No. 12, pp. 149-155, 1994. 

CLIFFORD, P.R. AND LONGABAUGH, R. Manual for the Administration of 

the Important People and Activities Instrument (available from Richard 
Longabaugh, Brown University, Center for Alcohol and Addiction 
Studies, 800 Butler Drive, Providence, RI 02906), 1991. 

CONNORS, G.J., ALLEN, J., COONEY, N.L., DICLEMENTE, C.C., TONIGAN, 

J.S. AND ANTON, R. Asssessment issues and strategies in alcoholism 
treatment matching research. J. Stud. Alcohol, Supplement No. 12, pp. 
92-100, 1994. 

COONEY, N.L., KADDEN, R.M., LITT, M.D. AND GETTER, H. Matching al- 
coholics to coping skills or interactional therapies: Two year follow-up 
results. J. Cons. Clin. Psychol. 59: 598-601, 1991. 

Cox, D.R. Regression models and life tables. J. Royal Stat. Soc. (Series B) 
34: 187-220, 1972. 

CRONKITE, R.C. AND MOOS, R.H. Sex and marital status in relation to the 
treatment and outcome of alcoholic patients. Sex Roles 11: 93-112, 1984. 

CRUMBAUGH, J.C. The Seeking of Noetic Goals Test (SONG): A comple- 
mentary scale to the Purpose of Life Test (PLT). J. Clin Psychol. 33: 
900-907, 1977. 

CRUMBAUGH, J.C. AND MAHOLIK, L.T. Purpose in Life Scale, Murfrees- 
boro, Tenn.: Psychometric Affiliates, 1976. 

DANCE, K.A. AND NEUFELD, R.W.J. Aptitude-treatment interaction re- 
search in the clinical setting: A review of attempts to dispel the "patient 
uniformity" myth. Psych. Bull. 104: 192-213, 1988. 

DEL BOCA, F.K., AND BROWN, J.M. Issues in the development of reliable 
measures in addictions research: Introduction to Project MATCH as- 
sessment strategies. Psychol. Addict. Behav. 10: 67-74, 1996. 

DICLEMENTE, C.C., CARBONARI, J.P. AND VELASQUEZ, M.M. Alcoholism 
treatment mismatching from a process of change perspective. In: WAT- 
SON, R.R. (Ed.) Alcohol Abuse Treatment (Drug and Alcohol Abuse Re- 
views, Vol. 3), Totowa, N.J.: Humana Press, 1992, pp. 115-142. 

DICLEMENTE, C.C., CARROLL, K.M., CONNORS, G.J. AND KADDEN, R.M. 
Process assessment in treatment matching research. J. Stud. Alcohol, 
Supplement No. 12, pp. 156-162, 1994. 

DICLEMENTE, C.C. AND HUGHES, S.O. Stages of change profiles in out- 
patient alcoholism treatment. J. Subst. Abuse 2: 217-235, 1990. 

DICLEMENTE, C.C., PROCHASKA, J.O., FAIRHURST, S.K., VELICER, W.F., 
VELASQUEZ, M.M. AND ROSSI, J.S. The process of smoking cessation: 
An analysis of precontemplation, contemplation and preparation stages 
of change. J. Cons. Clin. Psychol. 59: 295-304, 1991. 

DONOVAN, D.M., KADDEN, R.M., DICLEMENTE, C.C., CARROLL, K.M., 
LONGABAUGH, R., ZWEBEN, A. AND RYCHTARIK, R. Issues in the se- 

lection and development of therapies in alcoholism treatment matching 
research. J. Stud. Alcohol, Supplement No. 12, pp. 138-148, 1994. 

DONOVAN, D.M. AND MATTSON, M.E. Alcoholism treatment matching re- 
search: Methodological and clinical issues. J. Stud. Alcohol, Supple- 
ment No. 12, pp. 5-14, 1994. 

DONOVAN, D.M., WALKER, R.D. AND KIVLAHAN, D.R. Recovery and reme- 
diation of neuropsychological functions: Implications for alcoholism re- 
habilitation process and outcome. In: PARSONS, O.A., BUTTERS, $. AND 
NATHAN, P. (Eds.) Neuropsychology of Alcoholism: Implications for 
Diagnosis and Treatment, New York: Guilford Press, 1987, pp. 339-360. 

EDWARDS, O. AND LADER, M.H. Addiction: Processes of Change, New 
York: Oxford Univ. Press, Inc., 1994. 

FINNEY, J.W. AND MOOS, R.H. Matching patients with treatments: Con- 
ceptual and methodological issues. J. Stud. Alcohol. 47:122-134, 1986. 



28 JOURNAL OF STUDIES ON ALCOHOL / JANUARY 1997 

FINNEY, J.W. AND Moos, R.H. Theory and method in treatment evaluation. 
Eval. Prog. Planning 12: 307-316, 1989. 

FOWLER, J. Alcoholics Anonymous and faith development. In: MCCRADY, 
B.S. AND MILLER, W.R. (Eds.) Research on Alcoholics Anonymous: 
Opportunities and Alternatives, New Brunswick, N.J.: Rutgers Center of 
Alcohol Studies, 1993, pp. 113-135. 

GLASER, R.B. Matchless.'? Alcoholics Anonymous and the matching hy- 
pothesis. In: McCRADY, B.S. AND MILLER, W.R. (Eds.) Research on Al- 
coholics Anonymous: Opportunities and Alternatives, New Brunswick, 
N.J.: Rutgers Center of Alcohol Studies, 1993, pp. 379-395. 

GOODMAN, A.C., HOLDER, H.D., NISHIURA, E. AND HANKIN, J.R. A dis- 
crete choice model of alcoholism treatment location. Med. Care 30: 

1097-1109, 1992. 

GOUGH, H.G. California Psychological Inventory Manual, Palo Alto, 
CaliL: Consulting Psychologists Press, 1975. 

HEATHER, $., ROLLNICK, S. AND BELL, A. Predictive validity of the readi- 
ness to change questionnaire. Presented at the International Conference 
on the Treatment of Addiction Behaviors, Sante Fe, N.M., 1993. 

nESTER, R.K. AND MILLER, W.R. (Eds.) Handbook of Alcoholism Treat- 
ment Approaches: Effective Alternatives, 2d Edition, Boston: Allyn and 
Bacon, 1995. 

HUNT, D.E., BUTLER, L.F., NoY, J.E. AND ROSSER, M.E. Assessing Con- 
ceptual Level by the Paragraph Completion Method, Toronto: Ontario 
Institute for Studies in Education, 1978. 

INSTITUTE OF MEDICINE. Broadening the Base of Treatment for Alcohol 
Problems. Washington, D.C.: National Academy Press, 1990, pp. 279-302. 

KADDEN, R., CARROLL, K.M., DONOVAN, D., COONEY, $., MONTI, P., 

ABRAMS, D., LITT, M. AND HESTER, R. Cognitive-Behavioral Coping 
Skills Therapy Manual: A Clinical Research Guide for Therapists Treat- 
ing Individuals with Alcohol Abuse and Dependence. NIAAA Project 
MATCH Monograph, Vol. 3, DHHS Publication No. (ADM) 92-1895, 
Washington: Government Printing Office, 1992. 

KADDEN, R.M., COONEY, N.L., GETTER, H. AND LITT, M.D. Matching al- 
coholics to coping skills or interactional therapies: Posttreatment results. 
J. Cons. Clin. Psychol. 57: 698-704, 1989. 

KEISLER, D.J. Some myths of psychotherapy research and the search for a 
paradigm. Psych. Bull. 65:110-136, 1966. 

LAMBERT, M.J., BERGIN, A.E. The Effectiveness of Psychotherapy. In: 
BERGIN, A.E. AND GARFIELD, S.L. (Eds.) Handbook of Psychotherapy 
and Behavior Change (4th Edition). New York: John Wiley & Sons, 1994. 

LINDSTROM, L. Managing Alcoholism: Matching Clients to Treatment, 
New York: Oxford Univ. Press, Inc., 1992. 

LITT, M.D., BABOR, T.F., DEL BOCA, F.K., KADDEN, R.M. AND COONEY, 

N.L. Types of alcoholics, II: Application of an empirically derived ty- 
pology to treatment matching. Arch. Gen Psychiat. 49: 609-614, 1992. 

LONGABAUGH, R. The Matching Hypothesis: Theoretical and Empirical 
Status, Washington, D.C.: American Psychological Association, 1986. 

LONGABAUGH, R., BEATTIE, M., NOEL, $., STOUT, R. AND MALLOY, P. 
The effect of social investment on treatment outcome. J. Stud. Alcohol 

54: 465-478, 1993. 
LONGABAUGH, R., WIRTZ, P.W., BEATTIE, M.C., NOEL, N.E. AND STOUT, 

R. Matching treatment focus to patient social investment and support: 
18-Month follow-up results. J. Cons. Clin. Psychol. 63: 296-307, 1995. 

LONGABAUGH, R., WIRTZ, P.W. AND CLIFFORD, P.R. The Important Peo- 
ple and Activities Instrument (available from Richard Longabaugh, 
Brown University, Center for Alcohol and Addiction Studies, 800 But- 
ler Drive, Providence, RI 02906), 1995. 

LONGABAUGH, R., WIRTZ, P.W., DICLEMENTE, C.C. AND LITT, M. Issues 

in the development of client-treatment matching hypotheses. J. Stud. Al- 
cohol, Supplement No. 12, pp. 46-59, 1994. 

LYONS, J.P., WELTE, J.W., BROWN, J., SOKOLOW, L. AND HYNES, O. Vari- 
ation in alcoholism treatment orientations: Differential impact upon spe- 
cific subpopulations. Alcsm Clin. Exp. Res. 6: 333-343, 1982. 

MACANDREW, C. The differentiation of male alcoholic outpatients from 
nonalcoholic psychiatric outpatients by means of the MMPI. Q. J. Stud. 
Alcohol 26: 238-246, 1965. 

MCLACHLAN, J.F. Benefit from group therapy as a function of patient- 
therapist match on conceptual level. Psychother. Theory Res. Prac. 9: 
317-323, 1972. 

MCLACHLAN, J.F. Therapy strategies, personality orientation and recovery 
from alcoholism. Canad. Psychiat. Assoc. J. 19: 25-30, 1974. 

MCLELLAN, A.T., GRISSOM, G.R., ZANIS, D., RANDALL, M., BRILL, P. AND 

O'BRIEN, C.P. Improved outcomes from problem-service "matching" 
in substance abuse patients: A controlled study in a four program, LAP 
network, submitted for publication. 

MCLELLAN, A.T., KUSHNER, H., METZGER, D., PETERS, R., SMITH, I., 
GRINSON, G.P., PETTINATI, H. AND ARGERIOU, M. The fifth edition 

of the Addiction Severity Index. J. Subst. Abuse Treat. 9: 199-213, 
1992. 

MCLELLAN, A.T., LUBORSKI, L., WOODY, G.E. AND O'BRIEN, C.P. An 

improved diagnostic evaluation instrument for substance abuse pa- 
tients: The Addiction Severity Index. J. Nerv. Ment. Dis. 168: 26-33, 
1980. 

MCLELLAN, A.T., LUBORSKI, L., WOODY, G.E., O'BRIEN, C.P. AND 

DRULEY, K.A. Predicting response to alcohol and drug abuse treat- 
ments: Role of psychiatric severity. Arch. Gem Psychiat. 40: 620-625, 
1983a. 

MCLELLAN, A.T., WOODY, G.E., LUBORSKI, L., O'BRIEN, C.P. AND 
DRULEY, K.A. Increased effectiveness of substance abuse treatment: A 

prospective study of patient-treatment "matching." J. Nerv. Ment. Dis. 
171: 597-605, 1983b. 

MARLATT, G.A., BAER, J.S., BONOVAN, D.M. AND KIVLAHAN, D.R. Ad- 

dictive behavior: Etiology and treatment. Ann. Rev. Psychol. 39: 223- 
252, 1988. 

MATTSON, M.E. AND ALLEN, J.P. Research on matching alcoholic pa- 
tients to treatments: Findings, issues and implications. J. Addict. Dis. 
11: 33-49, 1991. 

MATTSON, M.E., ALLEN, J.P., LONGABAUGH, R., NICKLESS, C.J., CONNORS, 

G.J. AND KADDEN, R.M. A chronological review of empirical studies 
matching alcoholic clients to treatment. J. Stud. Alcohol, Supplement 
No. 12, pp. 16-29, 1994. 

MILLER, W.R. Matching individuals with interventions. In: HESTER, R.K. 
AND MILLER, W.R. (Eds.) Handbook of Alcoholism Treatment Ap- 
proaches: Effective Alternatives, Elmsford, N.Y.: Pergamon Press, Inc. 
1989, pp. 261-271. 

MILLER, W.R. Manual for Form 90: A structured assessment interview for 

drinking and related behaviors. NIAAA Project MATCH Monograph, 
Vol. 5, DHHS Publication No. (ADM) 96-4004, Washington: Govern- 
ment Printing Office, 1996. 

MILLER, W.R. AND DEL BOCA, F.K. Measurement of drinking behavior us- 
ing the Form 90 family of instruments. J. Stud. Alcohol, Supplement No. 
12, pp. 112-118, 1994. 

MILLER, W.R. AND HESTER, R.K. Matching problem drinkers with opti- 
mal treatments. In: MILLER, W.E. AND HEATHER, $. (Eds.) Treating 
Addictive Behaviors: Processes of Change, New York: Plenum Press, 
1986. 

MILLER, W.R. AND MARLATT, G.A. The Comprehensive Drinker Profile, 
Odessa, Fla.: Psychological Assessment Resources, 1984. 

MILLER, W.R., TONIGAN, J.S. AND LONGABAUGH, R. The Drinker Inven- 

tory of Consequences (DrInC): An Instrument for Assessing Adverse 
Consequences of Alcohol Abuse. Rockville, Md.: NIAAA, 1995. 

MILLER, W.R., ZWEBEN, A., DICLEMENTE, C.C. AND RYCHTARIK, R.G. 

Motivational Enhancement Therapy Manual: A Clinical Research 
Guide for Therapists Treating Individuals with Alcohol Abuse and 
Dependence. NIAAA Project MATCH Monograph, Vol. 2, DHHS 
Publication No. (ADM) 92-1894, Washington: Government Printing 
Office, 1992. 

MONTI, P.M., ABRAMS, D.B., KADDEN, R.M. AND COONEY, N.L. Treating 
Alcohol Dependence: A Coping Skills Training Guide, New York: Guil- 
ford Press, 1989. 

NOWINSKI, J., BAKER, S. AND CARROLL, K. Twelve Step Facilitation Ther- 
apy Manual: A Clinical Research Guide for Therapists Treating Indi- 



PROJECT MATCH RESEARCH GROUP 29 

viduals with Alcohol Abuse and Dependence. NIAAA Project MATCH 
Monograph, Vol. 1, DHHS Publication No. (ADM) 92-1893, Washing- 
ton: Government Printing Office, 1992. 

ORFORD, J., OPPENHEIMER, E. AND EDWARDS G. Abstinence or control: 

The outcome for excessive drinkers two years after consultation. Beh. 
Res. Ther. 14: 409-418, 1976. 

PISHKIN, V. AND FREDERICK, S. Comparison of extent of purpose of life 
among alcoholics and nonalcoholics. J. Clin. Psychol. 29:387-391,1973. 

PROJECT MATCH RESEARCH GROUP. Project MATCH: Rationale and 
methods for a multisite clinical trial matching patients to alcoholism 
treatment. Alcsm Clin. Exp. Res. 17:1130-1145, 1993. 

PRoPst, L.R. The comparative efficacy of religious and nonreligious im- 
agery for the treatment of mild depression in religious individuals. Cog. 
Ther. Res. 4: 167-178, 1980. 

ROBINS, L., HELZER, J., COTTLER, L. AND GOLDRING, E. NIMH Diagnos- 
tic Interview Schedule: Version III Revised (DIS-III-R), Question by 
Question Specifications, St. Louis, Mo.: Washington University, 1989. 

SAS INSTITUTE. SAS Technical Report P-229, Cary, N.C.: SAS, 1992. 
SHIPLET, W.C. A self-administering scale for measuring intellectual im- 

pairment and deterioration. J. Psychol. 9: 371-377, 1940. 
SKINNER, H.A. Comparison of clients assigned to in-patient and out- 

patient treatment for alcoholism and drug addiction. Brit. J. Psychiat. 
138: 312-320, 1981. 

SMITH, A. Symbol Digit Modalities Test, Los Angeles, Calif.: Western Psy- 
chological Services, 1973. 

SMITH, B. AND SECHREST, L. Treatment of aptitude X treatment inter- 
actions. J. Cons. Clin. Psychol. 59: 233-244, 1991. 

SMITH, M.L. AND GLASS, G.V. Meta-analysis of psychotherapy outcome 
studies. Amer. Psychol. 32: 752-760, 1977. 

SNOW, R.E. Aptitude-treatment interaction as a framework for research on in- 
dividual differences in psychotherapy. J. Cons. Clin. Psychol. 59: 205- 
216, 1991. 

SOBELL, L.C. AND SOBELL, M.B. Timeline follow-back: A technique for 
assessing self-reported alcohol consumption. In: LITTEN, R. AND 
ALLEN, J.P. (Eds.) Measuring Alcohol Consumption: Psychosocial and 
Biochemical Methods, Totowa, N.J.: Humana Press, 1992, pp. 41-42. 

SPITZER, R.L. AND WILLIAMS, J.B.W. Structured Clinical Interview for 

DSM-III-R, Patient Version, New York: BiGmetric Research Depart- 
ment, New York State Psychiatric Institute, 1985. 

STOUT, R.L., WIRTZ, P.W., CARDGNARl, J.P. AND DEL BOCA, F.K. Ensur- 

ing balanced distribution of prognostic factors in treatment outcome re- 
search. J. Stud. Alcohol, Supplement No. 12, pp. 70-75, 1994. 

TIMKO, C., FINNEY, J.W., Moos, R.H., Moos, B.S. AND STEINBAUM, D.P. 

The process of treatment selection among previously untreated help- 
seeking problem drinkers. J. Subst. Abuse 5: 203-220, 1993. 

TONIGAN, J.S., MILLER, W.R. AND BROWN, J.M. The reliability of Form 
90: An instrument for assessing alcohol treatment outcome. J. Stud. Al- 
cohol, in press. 

WANBERG, K.W., HORN, J.L. AND FOSTER, F.M. A differential assessment 

model for alcoholism: The scales of Alcohol Use Inventory. J. Stud. Al- 
cohol 38: 512-543, 1977. 

ZWEBEN, A. AND CISLER, R.A. Composite outcome measures in alcohol 
treatment research: Problems and potentialities. Int. J. Addict., in press. 

ZWEBEN, A., DONOVAN, D.M., RANDALL, C.L., BARRETT, D., DERMEN, K., 
KABELA, E., MCREE, B., MEYERS, R., RICE, C., ROSENGREN, D., SCHMIDT, 
P., SNOW, M., THEYOS, A.K. AND VELASQUEZ, M. Issues in the devel- 

opment of subject recruitment strategies and eligibility criteria in multisite 
trials of matching. J. Stud. Alcohol, Supplement No. i 2, pp. 62-69, 1994. 


