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Abstract
Background—Randomized controlled trials (RCTs) of mutual aid, including Alcoholics
Anonymous (AA), are notoriously difficult to conduct and correlational studies are problematic to
interpret due to potential confounds.

Methods—A secondary analysis was conducted of Project MATCH, a RCT of alcoholism
treatments. Although MATCH did not randomly assign subjects to AA vs. no AA, the 12 Step
Facilitation (TSF) condition did result in a higher proportion of subjects attending community AA
meetings than in the other two treatment conditions. The key inference is that there exists a latent
subgroup in MATCH who attended AA only because its constituents received TSF, not because of
the “normal” factors leading to self-selection of AA. A novel application of propensity score
matching (PSM) allowed four latent AA-related subgroups to be identified to estimate an
unconfounded effect of AA on drinking outcomes.

Results—The study hypotheses were supported: subjects who consistently attended AA solely
due to their exposure to TSF (the “Added AA” subgroup) had better drinking outcomes than
equivalent subjects who did not consistently attend AA, but would have so attended, had they been
exposed to TSF (the “Potential AA” subgroup); this indicates an AA effect on drinking.

Conclusions—The analysis presents evidence that consistent AA attendance improves drinking
outcomes, independent of “normal” confounding factors that make correlations between AA
attendance and outcomes difficult to interpret.
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1. INTRODUCTION
Alcoholics Anonymous (AA) was founded in 1933 as a mutual aid fellowship for alcoholics
and is currently the largest addiction-related self-help organization in the world
(Humphreys, 2004). AA reports that in 2011, there were 57,905 groups and 1,279,664
members in the U.S. and 107,967 groups and 2,057,672 members worldwide (Alcoholics
Anonymous, 2011). The latest U.S. National Survey on Drug Use and Health (Substance
Abuse and Mental Health Services Administration, 2011) reports that 4.1 million people
received help for a substance abuse problem in 2010, including 2.3 million who used self-
help groups exclusively or in conjunction with treatment. For many people with alcohol
problems, AA is the only source of help they ever use (Hasin and Grant, 1995).

There is a considerable research literature that suggests associations between AA
participation and less drinking or abstinence (Tonigan et al., 1996). These studies are almost
universally correlational in nature, however, including those with longitudinal data.
Moreover, the methodological quality of the studies was most frequently rated as “poor” by
the article’s authors, often due to lack of representative selection of subjects and lack of
random assignment designs. In fact, Tonigan et al. (1996) present evidence that poor
methodological study quality may lead to overestimating the impact of AA on drinking
outcomes. Several randomized controlled trials (RCTs) of AA have been conducted (e.g.,
Ditman et al. 1967; Brandsma et al. 1980; Walsh et al., 1991), but they also suffer from
significant limitations in their methods or interpretability; incidentally, none reported a
positive AA effect. Attempted RCTs of AA face practical obstacles; in particular,
participation in AA groups cannot ethically be denied to study “controls” and some
alcoholism study subjects always go to AA on their own, even if not specifically assigned to
go (Humphreys, 2004; Brandsma et al., 1980; Tonigan, 2003).

Additional correlational studies indicating positive effects of AA have been published
subsequent to Tonigan et al.’s (1996) review (e.g., Kaskutas et al., 2002, 2005; Gossop et
al., 2003; Chappel and DuPont, 1999; Schuckit et al., 1997), including prior analyses for
Project MATCH (Tonigan et al., 2003; Kelly et al., 2011a). Three studies that randomly
assigned subjects to 12-step Facilitation (TSF) found that the TSF subjects reported higher
rates of alcohol abstinence at follow-up (Timko and DeBenedetti, 2007; Walitzer et al.,
2009; Litt et al., 2009).

A major problem in trying to determine the existence of an effect of AA participation on
drinking is the tendency for people with alcohol problems to self-select for AA. Differences
between AA participants and non-participants have been well documented in the literature
(e.g., Bogenschutz, 2008; Emrick, 1993; Morgenstern et al, 2003). Factors that could affect
both AA participation and drinking, and thus could act as confounders when relating AA
participation to drinking, are alcohol problem severity, psychological problem severity,
motivation for change, prior AA experience, prior treatment experience, social support for
recovery and sociodemographic characteristics, among many others. Several studies have
used special statistical techniques (instrumental variables, propensity analysis) to control for
subject self-selection into AA, reporting positive AA effects (Fortney et al., 1998;
Humphreys et al. 1996; Ye and Kaskutas, 2009). While certainly advancing the field, even
these techniques are limited in non-experimental studies because of the difficulty of
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identifying plausible instrumental variables or the restriction to observed predictors of AA
participation in propensity analysis, which may be incomplete.

The purpose of the current study is to present a novel application of propensity score
matching (PSM) to estimate the unbiased effect of AA participation on drinking outcomes
that capitalizes directly on the treatment randomization element in a U.S. alcoholism
treatment dataset, Project MATCH (Project MATCH Research Group, 1993; Babor and Del
Boca, 2003). The key observation inspiring the study is that subjects who received 12-step
Facilitation (TSF) in Project MATCH attended AA at a higher rate than subjects receiving
the other two therapies. Although alcoholics generally self-select themselves for AA, this
observation implies that there is a subset of subjects in Project MATCH who attended AA
only because they received TSF - not because of the “normal” factors leading to self-
selection. For example, it may be that the “additional” AA participants in TSF are less
committed to abstinence or perceive lower problem severity than the “expected” AA
participants; elevation on these factors is found to be associated with self-selection into AA
(Morgenstern et al., 1997; Humphreys et al., 1991). However, explicit “covariate control”
for such factors, even when a study attempts to measure them, inevitably results in serious
problems of interpretation (Christenfeld et al., 2004).

Conversely, we can infer the existence of a subset of subjects among those receiving the
other two therapies that did not consistently attend AA, but would have done so had they
received TSF. Thus, the primary hypothesis is that subjects who attended AA consistently,
but did so only because TSF induced them to do so, will have better drinking outcomes than
subjects who did not attend AA consistently, but would have done so had they received TSF.
It is proposed that this subgroup comparison, if it can be constructed, essentially eliminates
the influence of AA self-selection factors from the estimate of AA’s effect on drinking
outcomes, thus yielding a putatively unbiased estimate of AA’s effect on drinking.

2. METHODS
2.1. Subjects

Project MATCH was a U.S. alcoholism treatment trial conducted between 1989 and 1994.
Study subjects were recruited at outpatient sites (n = 952 at 5 sites) and aftercare sites (n =
774 at 5 sites), the latter after discharge from inpatient or day hospital treatment. More than
90% were diagnosed as dependent on alcohol and none were dependent on illicit drugs with
the exception of marijuana. Selected sociodemographic characteristics of the subjects are in
Project MATCH Research Group (1997: table 2).

2.2. Procedures
Volunteers underwent informed consent, completed a baseline assessment battery and were
randomly assigned to one of three treatments: Twelve Step Facilitation (TSF), Cognitive-
Behavioral Therapy (CBT), or Motivational Enhancement Therapy (MET). The primary
purpose of TSF was to educate subjects about 12-step recovery and maximize their
participation in community AA groups. In contrast, the primary focus of CBT was to
increase ability to deal with high-risk situations that commonly lead to relapse of drinking
and the primary focus of MET was to mobilize the subject’s own resources to bring about
the changes needed to achieve sobriety. TSF and CBT had 12 scheduled weekly sessions
and MET had 4 sessions, all over a 3-month period. Follow-up interviews were conducted at
the scheduled end of treatment (after 3 months) and after 6, 9, 12, and 15 months. Follow-up
rates were more than 90% in both subsamples at each follow-up. Project MATCH is
described in detail in Project MATCH Research Group (1993) and Babor and Del Boca
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(2003). The current secondary analysis of the dataset was approved by the Institutional
Review Board of Western Michigan University.

2.3. Measures
The primary drinking outcome for the present analysis is alcohol abstinence, as measured by
“percent days abstinent” for the 90 day period prior to the 15 month follow-up (PDA15),
which was arcsine transformed in accord with all analyses previously reported for Project
MATCH. The secondary drinking outcome is a previously validated outcome composite
classified as: Abstinent from alcohol (1); moderate drinking without problems related to
drinking (2); heavy drinking or problems related to drinking (3); heavy drinking and
problems related to drinking (4) (Cisler and Zweben, 1999; Zweben and Cisler, 2003). This
outcome composite was also measured for the 90-day period prior to the 15-month follow-
up (OTCM15). Drinking was captured on Form 90 (Miller and Del Boca, 1994) and
problems were identified on the Drinker Inventory of Consequences (Miller et al., 1995).
“Consistent AA attendance” for subjects was defined as some attendance during each
successive 90-day period of treatment and follow-up during months 1-15, following the
definition of Tonigan et al. (2003: table 11.2); all others were classified as “no attendance/
inconsistent attendance.” The relevance of this categorization is supported by empirical
findings indicating that consistent AA attendance over time is related to alcohol/drug use
abstinence (e.g., Fiorentine and Hillhouse, 2003). Twelve step programs also stress the
importance of consistent attendance to obtain maximum benefits.

Baseline variables available as covariates for propensity score matching were:
sociodemographics, drinking and alcohol use consequences, employment status, psychiatric
severity, cognitive impairment, conceptual level, meaning-seeking (a desire for greater life
meaning; Crumbaugh, 1977), motivation for change, sociopathy, social support for drinking,
alcoholism typology (type A/B), anger, criminal behavior, depression (Beck), antisocial
personality disorder; assertion of autonomy; psychopathology; religiosity; self-efficacy-
confidence (including alcohol abstinence self-efficacy), self-efficacy/temptation; social
functioning; and readiness for change. A complete list of measures may be found in Project
MATCH Research Group (1993) and Babor and Del Boca (2003).

2.4. Analysis Plan
2.4.1. The Basic Structure—We begin with the inference that the TSF intervention
created a category of alcoholics who voluntarily choose to participate in AA, although they
would not have “routinely” or “normally” done so had they been assigned to one of the other
treatments. This is determined as follows. The proportion of consistent AA attenders in the
combined CBT and MET conditions is 21.2% and the proportion in TSF is 34.7%; see
Figure 1. (CBT and MET were pooled because there was no significant difference in
consistent AA attendance-21.1% vs. 21.7%, respectively, based on the unimputed dataset, p
< .80). Thus, we can infer that 13.5% (34.7% minus 21.2% = 13.5%, n=79) of the subjects
in the TSF condition would not have attended AA consistently save for their assignment to
TSF. We can term these 79 subjects the “Added” AA participants, while the other 123 are
those who would routinely be “Expected” to attend AA in the absence of encouragement by
TSF. The consistent AA attenders in TSF may be characterized as consisting of two latent
subgroups: the Added AA and Expected AA subgroups.

The advantage of the random assignment feature of Project MATCH is that the AA
participation of these “Added” AA subjects cannot be explained by “normal” AA self-
selection factors, since the factor explaining their AA participation is known and is different,
i.e., random assignment to TSF. Or to state it counterfactually, if the 582 clients assigned to
TSF had instead been assigned to CBT or MET, only 21.2 % of them would have been
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expected to attend AA consistently, rather than the observed 34.7%. This difference of
13.5% is statistically significant (chi-squared = 26.6, df = 1, p < .001) and the 95%
confidence interval is (9.1%, 18.1%). This difference is consistent with the intent of the TSF
intervention.

An analogous observation can be made about the inconsistent/no AA group in the CBT/
MET condition. We know from the TSF condition that 65.3% of subjects could not be
induced to attend AA consistently even with the encouragement of TSF (see Figure 1).
Thus, we can infer that 13.2% (78.8% minus 65.6% = 13.2%, n= 151) of the inconsistent/
non-AA subjects in CBT/MET would have attended AA consistently had they been exposed
to TSF. (The discrepancy between 65.3% and 65.6% is due to rounding to whole persons.)
We term the subjects in CBT/MET who would not be induced by TSF to attend AA
consistently as the “Unreceptive” to AA subjects (n= 750) and those who would be induced
to attend AA if exposed to TSF as the “Potential” AA participants (n=151). The
inconsistent/non-AA subjects in CBT/MET may be characterized as consisting of two latent
subgroups: the Unreceptive to AA and the Potential AA subgroups.

If we could identify the latent subgroups, we could obtain an unbiased estimate of the effect
of consistent AA attendance on drinking. The group comparison would be between
alcoholics who consistently attended AA solely because they were exposed to TSF and
alcoholics who were inconsistent/non-attenders solely because they were not exposed to
TSF. Self-selection for consistent AA attendance would no longer present a confound in this
comparison.

Our approach to constructing this group comparison builds on the technique of propensity
score matching (PSM). A typical research situation is where one group has received a
treatment and there is a second, non-randomly assigned group (“comparison group”) that has
not received the treatment, but whose characteristics overlap with those of the treatment
group. The two groups cannot be directly compared to compute a treatment effect because
their characteristics differ, commonly termed selection bias. A predicted probability of
treatment group membership is computed for all subjects and treatment group members are
matched with comparison group members based on similar predicted probabilities of
treatment group membership, termed the “propensity score.” The matched subjects are then
used to compute a treatment effect, which has been adjusted for observed selection bias
factors (Guo and Fraser, 2009; Rosenbaum and Rubin, 1983).

Propensity score matching (PSM) can be adapted to identify individuals belonging to the
Project MATCH latent subgroups as described above. The basic idea is as follows. Using an
array of baseline variables, we can determine the characteristics of the consistent AA
subjects in CBT/MET and identify the consistent AA subjects in TSF who are most similar
to those in CBT/MET; this would yield the Expected AA subgroup in TSF. The remaining
consistent AA subjects in TSF would be the Added AA subgroup. Similarly, we can
determine the characteristics of the inconsistent/non-AA subjects in TSF and identify the
inconsistent/non-AA subjects in CBT/MET who are most similar to those in TSF; this would
yield the Unreceptive to AA subgroup in CBT/MET. The remaining inconsistent/non-AA
subjects in CBT/MET would be the Potential AA subgroup. The difference between the
Added and Potential AA groups is then an estimate of AA’s effect on drinking outcomes.

2.4.2. Power Analysis—Most previous analyses of Project MATCH have analyzed the
Aftercare and Outpatient subsamples separately. Given the estimated sizes of the Added
(n=79) and Potential (n= 151) latent groups in the data, the ability to detect a low medium
effect size (d = .40) with a power = 0.80 could only be achieved by pooling the Aftercare
and Outpatient subsamples (Cohen, 1988). Given the known pooled standard deviations of
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PDA15 (0.47) and OTCM15 (1.32) in the data, this would allow the detection of an
unstandardized PDA15 difference between the Added and Potential groups of 0.19 and an
OTCM15 difference of 0.53.

2.4.3. Missing Data—Preliminary analysis involved creating a dataset based on data
imputation for missing values to maximize statistical power. In the original dataset, there
were 180 subjects with missing observations on some variables required for the analyses.
The R package AMELIA II: Version 1.2-1.8 was used for multiple imputation of missing
values based on a bootstrap EMB algorithm (Honaker et al., 2010). After data imputation,
the dataset retained the full 1726 Project MATCH subjects; in terms of consistency, the
breakdown of AA attendance among the treatment groups for the imputed dataset is
virtuallyidentical with the breakdown for the original dataset. The data layout in Figure 1 is
based on the imputed dataset.

2.4.4. Effect Estimation—Logistic regressions for the PSM were performed by the R
function GLM. Effect sizes for PSM were estimated with confidence intervals formed by a
bootstrap-type resampling procedure written for this study by the authors. The analyses used
the bootstrapped percentile confidence intervals as discussed in Efron and Tibshirani (1993).
Briefly, for an estimator, these confidence intervals are based on the quantiles from the
resampling distribution of the estimator; see also Hogg et al. (2012: chapter 4). The
assumptions for effect estimation are that the subjects are independent of one another and
that the random errors of responses have finite variance. The basic assumptions for this
approach are the same as those for any propensity score matching analysis (Guo and Fraser,
2009).

The computational steps in the effect estimation are presented in detail in the supplementary
materials for the article1.

2.4.5 Validity Test—We conducted a validity test for our inferential procedures,
consisting of the propensity analysis and bootstrapping as described above. We tried as
nearly as possible to emulate our procedures over similarly generated data sets. The major
exception was that the simulated data were generated from a known model. Monte Carlo
checks for the validity of results of complex procedures on a real dataset are often performed
using the same design of the original data set. For an example, see the validity studies in
Kloke et al. (2009: section 4.1) and Chang et al. (1999: section 8.2). The details of our
Monte Carlo simulation are in the supplementary materials for the article2.

3. RESULTS
3.1. Estimated Effect of AA on Drinking Outcomes

The effect estimates for the primary (PDA15) and secondary (OTCM15) drinking outcomes
are shown in Table 1. Effect estimates that include “0” within the two-tailed 95% confidence
intervals are considered “not significant” by convention.

The first column gives the mean unstandardized differences in outcomes between the latent
subgroups derived through PSM. All effects were statistically significant. Consistent with
our hypothesis, the Added vs. Potential differences indicate that subjects who consistently
attended AA solely due to their exposure to TSF had better outcomes than equivalent
subjects who did not consistently attend AA, but would have so attended, had they been

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
2Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
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exposed to TSF. Also, the Added vs. Expected differences in the TSF condition indicate that
the additional subjects who were induced to attend AA consistently solely due to their
exposure to TSF benefited more from AA than those who would ordinarily have attended
AA even without exposure to TSF. To summarize, the Added AA group shows higher
alcohol abstinence and lower (better) scores on the outcome composite than either the
Expected or Potential AA group.

The third column in Table 1 gives a measure of the standardized effects (Cohen’s d).
According to Cohen (1988), we might term an effect size of 0.42 as low medium, 0.53 as
medium and 0.70 or 0.71 as high medium. The interpretation of such an effect size is, for
instance, that the means of the Added vs. Potential AA groups for PDA15 differ by 0.70 of
the pooled standard deviation of the groups. The standardized effect sizes of the Added vs.
Potential AA differences are larger than the effect sizes of the Added vs. Expected AA
differences.

We also computed the results without using missing data imputation. All results were
significant except for the Added vs. Expected AA effect for the outcome composite
(OTCM15).

3.2. Validity Test Results
The results of the validity test for our inferential procedure are as follows. For each
simulated data set, we ran the same bootstrap-propensity analysis as we did on the imputed
data set. We obtained the bootstrap confidence intervals, as we did for the imputed data.

We ran 50 simulations with the number of bootstraps set at 100. The results are summarized
in Table 2. The empirical confidences are the percentage of times the bootstrap confidence
intervals trapped the true effect 0. We obtained empirical confidences for nominal 95% and
90% confidence intervals. We have placed coverages of the 90% confidence intervals in
parentheses. Thus, the empirical confidences are quite close to the nominal confidences. So
at least from this limited test, our inferential procedures are valid.

4. DISCUSSION
Randomized controlled trials of mutual aid, including AA, are notoriously difficult to
conduct. Correlational studies of mutual aid, even if they have a longitudinal design, are
problematic to interpret due to potential confounds in the analysis that are difficult to
control, including alcohol problem severity, psychological problem severity, motivation for
change, prior AA experience, prior treatment experience, and social support for recovery, as
mentioned previously. The present study is a novel application of propensity score matching
which capitalizes on the random assignment feature of a large alcoholism treatment dataset,
Project MATCH. Although that study did not attempt to randomly assign subjects to AA vs.
no AA, the TSF condition did result (as intended) in directing a higher proportion of
subjects to community AA meetings than the other two treatment conditions. Since those
“excess” AA attenders in TSF would not have “ordinarily” selected themselves for AA, the
MATCH data presented an opportunity to determine the effect of AA attendance on
drinking, which is not confounded by ordinary self-selection factors. The study described
the logic of a novel analysis based on PSM that separated out the effect of AA attendance
from AA self-selection confounds. The study hypothesis was supported by the results; there
was evidence that consistent AA attendance over 15 months led to better drinking outcomes
on two measures, abstinence from alcohol and less problem drinking, when the Added and
Potential AA latent groups were compared. The results were equivalent for the analyses with
and without missing data imputation.
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The analysis capitalized statistically on the excess (“Added AA”) number of consistent AA
attenders in TSF to help draw a conclusion about the effect of consistent AA attendance on
drinking, but the conclusion is not limited to consistent AA attenders in TSF only.
Traditional analysis might calculate the main and interaction effects of treatment type and
AA attendance on outcomes, but this is susceptible to bias due to differential self-selection
for AA. Instead, we constructed a novel comparison, an Added AA latent group in TSF vs. a
Potential AA latent group in CBT/MET, that controls for confounds due to self-selection
into AA. Consequently, our conclusion that consistent AA attendance was associated with
improved outcomes is not specific to a particular treatment, despite the fact that the Added
AA individuals were all in TSF. One can think of it this way: the different effect of the
treatments on AA attendance allowed the construction of an unbiased group comparison to
estimate the effect of consistent AA attendance on drinking.

We did not state a hypothesis about outcomes for the Added vs. Expected AA groups in
TSF. The results with missing data imputation showed the Added AA group to have better
outcomes on both measures, whereas without imputation the Added AA group had better
PDA15 outcome only. We suggest that the results with imputation are to be preferred,
because imputation uses all of the data, increasing potential generalizability of the results,
and also increases statistical power.

As to why the Added AA individuals apparently benefited more from AA than the Expected
AA individuals who ordinarily would participate in AA, we can only speculate, since of
course these groups were retrospectively identified. For example, it may be that the Added
AA individuals held negative preconceptions about AA that were changed for the better
upon participation, leading to above-average enthusiasm for AA and its principles.

These results have direct relevance to the treatment of alcohol-dependent individuals. The
findings indicate that referring clients to AA will benefit them irrespective of whether the
clients have the typical characteristics of AA participants, which clinicians may regard as
“appropriate” for AA. In addition, AA stresses the importance of consistent attendance to
obtain maximum benefits; the present study provides clinicians with additional empirical
evidence supporting this principle.

This analysis was not suited to determining the mechanisms through which AA affects
drinking outcomes, but prior analyses with the Project MATCH dataset have given insights
into the possible mediators of such effects. These mediators include reduction of depression
symptoms (Kelly et al., 2010), decreases in pro-drinking and increases in pro-abstinent
social network ties (Kelly et al., 2011a), increases in spiritual practices (Kelly et al., 2011b),
and increases in self-efficacy (Conners et al., 2001). The influence of these mediators,
originally examined separately in studies, was confirmed in a recent integrative analysis of
multiple mediators (Kelly et al., 2012). The results of the present study, which strengthen
the evidence for AA effects on drinking, increase the importance of this prior research that
identified putative mediators of AA effects.

TSF was found to be effective in improving AA attendance. There is clearly a potential for
TSF to exert a synergistic effect on outcomes beyond increasing attendance; further research
involving TSF and AA should examine this question.

The study has certain limitations. The effects of AA were found in the context of a treatment
platform, albeit the treatment only took place within the first three months of the 15-month
study period. Nevertheless, we cannot conclude that exactly the same AA effects would be
found without that initial treatment experience. The study had a large amount of baseline
data from which to identify possible covariates for the PSM; not all studies may have this.
The logic of the analysis only obtains within the context of a randomized controlled trial
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(RCT) that establishes treatment or other intervention groups with average equivalent
characteristics. The MATCH sample is predominantly white males; it is unknown to what
extent the results may apply specifically to female and minority group alcoholics. The study
analyzed OTCM15 as an interval scale, but technically it better fits the definition of an
ordinal scale. However, some additional statistical groundwork would be required to merge
ordinal scales into the PSM model as described; this could be an avenue for future work.
Finally, caution must be exercised about making causal inferences. Although the results
indicate that the relationship between consistent AA attendance and drinking outcomes is
not spurious, the direction of causality (or the existence of reciprocal causality) cannot be
definitely established by the technique employed. Replication of this technique on additional
appropriate datasets would be an important next step.

The applicability of the analysis can be extended to other RCTs in other domains. The
analysis is applicable whenever randomization to study conditions results in an “excess” of
subjects within one condition who are exposed to a substantively interesting intervention;
that is, when more subjects are exposed to the intervention than would be exposed outside
that study condition. For example, we may be interested in the effects of college attendance
on young people, but we can’t randomly assign students to college or no college; students
ordinarily self-select. (The analogy with AA is clear.) However, in a community where
college-going rates are relatively low, we may be able to randomly assign high school
volunteers to a special college facilitation intervention vs. no facilitation (or some other
enrichment program). Assuming there is more college-going in the college facilitation
condition than in the comparison condition, the analysis described in this paper could be
performed to determine the unconfounded effects of college attendance on selected
outcomes.

5. CONCLUSION
Randomized controlled trials of mutual aid, including Alcoholics Anonymous (AA), are
difficult to conduct and correlational studies are problematic to interpret due to potential
confounds. This novel propensity score matching method indicates that consistent AA
attendance improves drinking outcomes, independent of “normal” confounding factors that
occur in non-randomized studies. Since AA stresses the importance of consistent attendance
to maximize its benefits, the present study provides clinicians with additional empirical
evidence in support of this principle. Further research utilizing our PSM approach with
similar datasets in the drug/alcohol (Timko and DeBenedetti, 2007; Walitzer et al., 2009;
Litt et al., 2009) and related behavioral research fields is indicated and could yield important
insights into the effects of mutual aid and other interventions when randomized designs are
difficult to implement.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Structure of Latent AA-related Subgroups in Project MATCH
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Table 1
Drinking Outcome Effect Estimates and 95% Bootstrap Confidence Intervals (CIs)

Unstandardized
Effect (CI)

Standardized
Effect (Cohen’s d)

Outcome-PDA 15

 Added vs. Expected 0.075 (0.023, 0.126) .42

 Added vs. Potential 0.324 (0.198, 0.450) .70

Outcome-OTCM15

 Added vs. Expected −0.364 (−0.561, −0.167) .53

 Added vs. Potential −1.046 (−1.447, −0.645) .71
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Table 2
Bootstrap Simulation Results

Confidence Interval (CI)

Added vs. Expected Added vs. Potential

Nominal 95% (90%) 95% (90%)

Empirical 95% (88%) 98% (96%)
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