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Abstract

Background and aims—There is inconsistent evidence that alcohol-specific coping is a
mechanism of change in cognitive-behavioral therapy (CBT) for alcohol use disorder (AUD). Our
primary aim was to test whether baseline dependence severity moderates the mediational effect of
CBT on drinking outcomes via coping.

Design—Secondary data analysis of Project MATCH (1), a multi-site alcohol treatment trial in
which participants, recruited in outpatient and aftercare arms, were randomized to three
treatments: CBT, motivational enhancement therapy (MET) and twelve-step facilitation (TSF).

Setting—Nine research sites in the United States.
Participants—1063 adults with AUD.

Measurements—The primary outcomes were percent days abstinent and percent heavy drinking
days at the one-year follow-up. Coping was assessed with the Processes of Change Questionnaire
(2). Dependence severity was measured with the Alcohol Dependence Scale (3).

Findings—Among the full available sample (across treatment arms), there were no significant
moderated mediation effects. Double moderated mediation analyses indicated that several
moderated mediation effects were moderated by treatment arm (all p < .05). In the outpatient arm,
there were several significant moderated mediation effects (all p < .05), but no significant
moderated mediation effects in the aftercare arm. For outpatient clients with high baseline
dependence severity, end-of-treatment coping mediated the positive treatment effects of CBT, as
compared with both MET and TSF, on one-year drinking outcomes (all p < .05). Coping did not
mediate treatment effects of CBT among those with low or moderate dependence severity.

Conclusions—In the Project MATCH outpatient sample, whether or not coping mediated the
effects of cognitive-behavioral therapy (CBT) for alcohol use disorder was conditional on

Corresponding Author: Corey Roos, Department of Psychology, Center on Alcoholism, Substance Abuse, and Addictions, University
of New Mexico, Albuquerque, NM 87131, cr449@unm.edu.

Conflicts of Interest Declaration: None



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Roos et al. Page 2

dependence severity. End-of-treatment coping mediated the positive treatment effects of CBT on
one-year drinking outcomes among outpatient clients when dependence severity was high, but not
when dependence severity was low or moderate.
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Introduction

There are several evidence-based psychosocial treatments for alcohol use disorder (AUD),
including cognitive-behavioral therapy (CBT; 3), motivational enhancement therapy (MET;
4), and twelve-step facilitation (TSF; 5). However, research has not demonstrated that one
psychosocial treatment for AUD is superior to others, and existing AUD treatments are still
only modestly effective (1,7). Researchers have emphasized the need to shift focus to
understanding mechanisms of behavior change (MOBC) within treatments in order to
enhance the overall effectiveness of psychosocial treatment for AUD (8). Developing a
greater understanding of MOBC in alcohol treatment is ultimately aimed at optimizing
treatment outcomes through the refinement and personalization of treatment delivery.

Preliminary research on MOBC in psychosocial treatments for AUD has yielded promising
findings, but overall the findings are mixed (8). For example, even though CBT for AUD is
theorized to work by enhancing alcohol-specific coping skills, there is inconsistent evidence
regarding this MOBC (9-12). One possibility is that these inconsistent findings are the result
of mediational analyses that have been insufficiently precise. To our knowledge, no studies
have used moderated mediation to study coping as a MOBC for AUD. Moderated mediation
can be used to test whether the mediating role of coping depends on other factors (13). That
is, whether coping skills mediate outcomes following CBT treatments may be contingent on
client or contextual factors (14).

The importance of utilizing coping skills to change one’s alcohol use may depend on degree
of alcohol dependence severity. Alcohol dependence is characterized by several interrelated
symptoms, such as salience of alcohol-related stimuli, drinking to relieve negative affective
states and withdrawal symptoms, strong desire or craving to drink, and frequent return to
drinking following periods of abstinence (15,16). It is plausible that higher dependence
severity may warrant greater need to utilize alcohol-specific coping skills in order to change
one’s alcohol use and to prevent relapse. Alcohol-specific coping skills are directly aimed at
challenges related to AUD and include skills such as avoiding alcohol-related cues,
reappraising the consequences of drinking, seeking social support in high-risk situations, and
engaging in alternative behavioral activities (17). Individuals with higher dependence
severity may be more likely to use these alcohol-specific coping skills during and after
treatment, because using them may become particularly important in enabling these
individuals to adequately manage elevated symptoms of alcohol dependence. Furthermore, it
is possible that CBT clinicians modify the degree to which they focus on and reinforce client
use of coping skills depending on the degree of the client’s dependence severity. CBT is
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unique in its systematic and central focus on teaching coping skills. Thus, for individuals
with higher dependence severity, the focus on coping skills in CBT may be particularly
helpful in enabling these individuals to acquire and implement an adequate repertoire of
coping skills. Relative to MET, TSF provides a greater emphasis on coping skills and past
research has shown TSF may mobilize coping skills to a similar degree as CBT (18).
Accordingly, TSF may also be particularly helpful in enhancing coping among those with
higher dependence severity.

For the current study, we conducted secondary analyses of Project MATCH (1), an AUD
treatment trial that compared the efficacy of CBT, MET, and TSF among adults seeking
outpatient AUD treatment (outpatient treatment arm) and adults who completed inpatient or
intensive outpatient treatment and were referred to AUD outpatient-based aftercare treatment
(aftercare treatment arm). Prior analyses of the Project MATCH data (19) found no
significant differences among the three MATCH treatments in end-of-treatment treatment
coping, as measured by the Processes of Change Questionnaire (PCQ); 2). Hence, the aims of
the current study were: 1) in the full available sample (across treatment arms), to test
whether the indirect (i.e., mediational) effects of treatment on drinking outcomes via coping
(i.e., treatment condition — end-of-treatment coping — drinking outcome) was moderated
by baseline dependence severity, and 2) to test whether treatment arm moderates the
moderated mediation effects (i.e., a double moderated mediation effect) in aim 1 to
determine if the moderated mediation models should be tested in each treatment arm
separately. Overall, our main hypothesis was that coping would mediate the treatment effects
of CBT among individuals when dependence severity was high.

We conducted secondary analyses of data from Project MATCH (1), a multisite study
evaluating three psychosocial treatments for AUD: cognitive-behavioral therapy (CBT; 3),
motivational enhancement therapy (MET; 4), and twelve-step facilitation (TSF; 5). The
study was conducted across nine research sites in the United States. Participants randomized
to CBT and TSF received 12 treatment sessions and participants randomized to MET
received 4 treatment sessions. In all conditions, the treatment was delivered over 12 weeks.
In Project MATCH, there were two treatment arms: an aftercare arm, which included
participants who had completed inpatient or intensive outpatient treatment and were referred
to aftercare, and an outpatient arm, which included participants who were actively drinking
prior to starting the study. For further details on the design of Project MATCH, see Project
MATCH Research Group (20).

Prior secondary analyses of the Project MATCH data have been conducted with the full
sample data (across treatment arms) and in each arm separately. In line with prior studies,
we first tested moderated mediation models in the full available sample (across treatment
arms). However, we suspected that there may be differences in the moderated mediation
effects by treatment arm because clients in the aftercare arm had already completed inpatient
or intensive outpatient treatment, which likely involved some coping skills training, whereas
clients in the outpatient arm may not have been exposed to coping skills training prior to
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study entry. Hence, we also tested whether the moderated mediation effects were moderated
by study arm in order to determine whether additional models should be conducted in each
arm separately.

The full MATCH sample included 1726 participants. For the current study, we included
participants who had available data on coping at both the end-of-treatment and an
assessment that occurred during the first treatment session. A total of 1587 participants (92%
of the full sample) had available data on coping at end-of-treatment. A total of 1154
participants (66.8% of the full sample) had available data on coping at the first treatment
session. The available sample with data on coping at both the first treatment session and
end-of-treatment was 1063 participants (61.6% of full sample). Table 1 presents the
demographics of the full available sample, as well as the demographics by treatment group
within each treatment arm.

Coping Skills—The Processes of Change Questionnaire (PCQ); 2) was used to assess
coping at end-of-treatment. The PCQ is a 40-item self-report measure that assesses the
frequency in which one uses 10 types of coping skills specific to changing one’s drinking:
rewarding oneself, alternative activities, cognitive commitment to change, seeking social
support, stimulus control, reading/thinking about information on drinking problems, drawing
upon emotions in the change process, thinking about how drinking is hurting others,
thinking about personal benefits of changing one’s drinking, and thinking about other
individuals making similar changes. The Likert-type scale for each item ranges from 1 =
Never to 5 = Repeatedly. Total scores from the PCQ at end-of-treatment were used in
analyses. Total scores for the PCQ were examined in prior analyses of the PCQ data in
Project MATCH (19). The internal reliability of the PCQ was excellent (Cronbach’s alpha =
0.95). In Project MATCH, the 40-item PCQ was not administered at baseline. Rather, an 8-
item abbreviated version of the PCQ was included in the treatment session data collection.
We used data from the 8-item PCQ at the first treatment session. The items from the 8-item
abbreviated PCQ included: “Avoided situations that encourage drinking,” “Did something
else to deal with tension/urges,” “Rewarded self for not drinking,” “Looked for information
related to problem drinking,” “Had someone to listen when | wanted to talk about drinking,
“Made commitments to self not to drink,” “Got upset when | thought about drinking
problem,” and “Avoided people/places that encourage drinking.” The internal reliability of
the 8-item PCQ was adequate (Cronbach’s alpha = 0.79).

Alcohol Use—The Form-90 (21) was used to assess alcohol use at baseline and one-year
post-treatment. The summary alcohol use variables were: percent drinking days (PDD) and
percent heavy drinking days (PHD; with heavy defined as 5+/4+ standard drinks for men/
women) during the 30 days prior to the baseline and one-year post-treatment assessment.

Moderator Variable—The Alcohol Dependence Scale (ADS; 21) was used to measure
alcohol dependence severity. The ADS is a 25-item self-report measure of alcohol
dependence severity that was originally created based on analyses of the Alcohol Use
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Inventory (3). A recent study showed that the ADS had good psychometric properties across
three separate AUD samples (15). In the current study sample, the internal reliability of the
ADS at baseline was adequate (Cronbach’s alpha = 0.86).

Covariates—A basic demographic questionnaire was used to measure gender, age, marital
status, and race/ethnicity at baseline. The University of Rhode Island Change Assessment
(URICA), a 24-item self-report measure using Likert-type responses (1 = Strongly Disagree,
5 = Strongly Agree), was used to assess baseline readiness to change (22). Total readiness
scores were derived by summing the means of the contemplation, action, and maintenance
subscales and then subtracting the mean of the precontemplation subscale(19). The internal
reliability for the total readiness scores was adequate (Cronbach’s alpha = 0.79). The
Alcohol Abstinence Self-Efficacy Scale (AASE; 24), a 20-item self-report measure with
Likert-Type responses (1 = not at all confident, 5 = extremely confident) was used to assess
baseline self-efficacy or confidence in abstaining from drinking in various situations. The
internal reliability of the AASE was excellent (Cronbach’s alpha = 0.95).

Statistical Analyses

SPSS Version 22 was used to conduct descriptive analyses and missing data analyses, and
Mplus Version 7.3 (24) was used to conduct all other analyses. For the mediation and
moderated mediation models we used the product of coefficients approach (25). To test the
statistical significance of the mediated effects and moderated mediated effects, we used the
RMediation program (26), which provides 95% confidence intervals based on the product of
coefficients approach (25,26). For all mediation and moderation models, we controlled for
treatment site by using the sandwich estimator in Mplus (27). We conducted moderated
mediation analyses to examine whether the mediational effect of coping in CBT was
moderated by baseline alcohol dependence severity. The moderator variable used in
moderated mediation models was a continuous variable derived from the total score on the
ADS. Figure 1 shows the conceptual model for the hypothesized moderated mediation
effect. The two primary outcomes were PDD and PHD at the one-year follow-up. We
utilized dummy-coded treatment variables (e.g., CBT dummy variable: 1 = CBT, 0= other
treatment; TSF dummy variable: 1 = TSF, 0 = other treatment; with MET as the reference
group). We multiplied the treatment dummy-coded variables with ADS scores (mean—
centered) to create interaction terms. For each moderated mediation model, we included the
following: a) the dummy-coded treatment variables and the two interaction terms as
predictors of end-of-treatment coping and the one-year outcome, b) the moderator variable
(ADS scores) as a predictor of coping and one-year outcome, ¢) coping as a predictor of
one-year outcome, and d) a set of covariates as predictors of coping and one-year outcome.
For the moderated mediation models, the set of covariates included: baseline score for the
drinking outcome variable, first treatment session coping, age, gender, marital status
(married vs. not married), race (white vs. non-white), baseline readiness to change, and
baseline self-efficacy. These covariates were chosen based on variables associated with
coping and treatment outcome found in prior analyses of Project MATCH data (1,28) and
based on missing data analyses described in the Results section.
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Effect sizes for moderated mediated effects (i.e., conditional indirect effects) were computed
as kappa-squared estimates (k2), with 0.01, 0.025, and 0.09 estimates considered small,
medium, and large effects (29). In order to ascertain the specific nature of significant
moderated mediation effects, we conducted two follow-up analyses. First, we tested the
indirect effect of treatment on outcomes via coping among individuals at high (1 SD above
mean) and low levels of ADS (1 SD below mean). Second, we conducted mediation analyses
within each treatment group to examine the within-treatment group associations among
baseline dependence severity, coping, and drinking outcomes.

The moderated mediation analyses were first conducted in the full sample. In order to
determine whether moderated mediation analyses should be conducted in each treatment
arm separately, we also tested the treatment condition x treatment arm x baseline
dependence severity — coping — drinking outcome effects (i.e., double moderated
mediation effects). We planned to conduct moderated mediation analyses in each treatment
arm separately if these effects were statistically significant for each treatment comparison.
Finally, parameters were estimated using maximum likelihood estimation and thus all
available data were included in analyses (30).

Missing Data Analyses

No study variables were significantly related to having missing data on coping at end-of-
treatment. However, several study variables were related to having missing data on coping at
the first treatment session. Treatment arm (X2 (1) = 137.64, p< .001), gender (XZ 1) =
12.93, p< .001), marital status (x2 (1) = 4.30, p=.038), race/ethnicity (x? (1) = 10.07, p=.
002), age (£(1583) = - 7.55, p<.001), baseline PDD (#(1584) = -4.71, p< .001), and
baseline PHD (£(1584) = -5.66, p < .001). Compared to participants with data on coping at
the first treatment session, participants with missing data on coping at the first treatment
session were more likely to be in the outpatient arm, female, non-married, and non-white,
and were older, had higher baseline PDD, and higher baseline PHD. Missing data on coping
at the first treatment session was not significantly related to treatment assignment, baseline
dependence severity, baseline readiness to change, and baseline self-efficacy. All study
variables that were related to missing data on coping at the first treatment session were
included as covariates in mediation and moderated mediation analyses.

Moderated Mediation Models

As seen in Table 2, there were no significant moderated mediation effects among the full
available sample (across both treatment arms). As seen in Table 3, the treatment condition x
baseline dependence severity X treatment arm — coping — drinking outcome effects (i.e.,
double moderated mediation effects) were significant for the CBT vs MET and the CBT vs.
TSF comparisons, but not the TSF vs. MET comparison. Hence, we proceeded to conduct
moderated mediation models by treatment arm with the CBT vs MET and CBT vs. TSF
comparisons. Several significant moderated mediation effects were found in the outpatient
sample (see Table 4). Among individuals in the outpatient sample only, the interaction of
baseline dependence severity and the CBT vs. MET comparison had a significant indirect
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effect on one-year PDD (B (SE) = - 0.10 (0.060), p < 0.05, effect size k? = 0.012) via end-
of-treatment coping. As seen in Table 5, among those with high ADS (1 SD above mean)
there was a significant negative indirect effect of CBT vs. MET on one-year PDD via end-
of-treatment coping. However, this indirect effect was non-significant for those with low
ADS (1 SD below mean) and moderate ADS (>1 SD below mean and < 1 SD above mean).
Additional follow-up analyses aimed at probing the moderated mediated effect (see Figure
2) demonstrated the following: 1) among the CBT group only, baseline dependence severity
was positively associated with coping, and coping was negatively associated with one-year
PDD, and 2) among the MET group only, baseline dependence severity was positively
associated with coping, but coping was positively associated with one-year PDD.

Among individuals in the outpatient sample only, the interaction of baseline dependence
severity and the CBT vs. TSF comparison had a significant indirect effect on one-year PDD
(B (SE) = - 0.010 (0.055), p< 0.05, effect size k? = 0.012) and on one-year PHD (B (SE) =
- 0.06 (0.038), p < 0.05, effect size k? = 0.010) via end-of-treatment coping. As seen in
Table 5, among those with high ADS (1 SD above mean) there were significant negative
indirect effects of CBT vs. TSF on one-year PDD and PHD via end-of-treatment coping.
However, these indirect effects were non-significant for those with low ADS (1 SD below
mean) and moderate ADS (>1 SD below mean and < 1 SD above mean). Additional follow-
up analyses aimed at probing the moderated mediated effects (see Figure 2) demonstrated
the following: 1) among those in the CBT group only, baseline dependence severity was
positively associated with coping, and coping was negatively associated with one-year PHD
and PDD, and 2) among those in the TSF group only, baseline dependence severity was not
significantly associated with coping, and coping was negatively associated with one-year
PHD and PDD.

Discussion

This study utilized moderated mediation analyses to investigate the use of alcohol-specific
coping skills as a mechanism of change following three psychosocial treatments for alcohol
use disorder in Project MATCH (1): cognitive-behavioral therapy (CBT), motivational
enhancement therapy (MET), and twelve-step facilitation (TSF). We hypothesized that
coping would mediate the positive treatment effects of CBT, as compared to MET and TSF,
when dependence severity was high. As predicted, results demonstrated that coping
mediated the positive treatment effect of CBT, as compared to both TSF and MET, on one-
year post-treatment drinking outcomes when dependence severity was high, but not when
dependence severity was low or moderate. The fact that significant moderated mediated
effects were found for long-term drinking outcomes suggests that these effects may be
substantive. However, it is also important to note that the effect sizes for these moderated
mediated effects were in the small range. Hence, for individuals with high dependence
severity who are presenting to outpatient treatment, CBT may exert its therapeutic effects by
enhancing the use of alcohol-specific coping skills. These results are consistent with social-
cognitive theory, which postulates that CBT reduces excessive drinking by addressing
deficits in coping abilities (11).
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The current study’s findings are also consistent with the notion that high dependence
severity may warrant greater need to utilize alcohol-specific coping skills during the change
process. Moreover, our findings suggest the systematic focus on coping skills in CBT is
more effective than MET and TSF in facilitating the use of coping skills among individuals
with high dependence severity. In the current study we examined fotal coping scores at end-
of-treatment from the Processes of Change Questionnaire (PCQ), a measure that includes 10
different types of coping skills. Higher total scores on the PCQ at end-of-treatment may
indicate an increased frequency of using particular skills and/or a broadening of one’s
overall repertoire of skills. Of note, our recent investigation of patterns of coping in the
Project MATCH and COMBINE study data suggests that broadening one’s repertoire of
skills may be one key way in which individuals change their coping skills (28). It is possible
that broadening one’s overall repertoire of skills may be particularly important for
individuals with high dependence severity. For example, it may be the case that frequently
using a broad range of skills may enable individuals with high dependence severity to
adequately manage the range of challenges that can arise during the change process (e.g.,
negative affect, craving, lapses, etc.). Future work is needed to evaluate whether a broad
repertoire is particularly helpful for individuals with high dependence severity and whether
CBT is a particularly suitable treatment for broadening these individuals’ coping repertoires.

The finding that coping mediated the positive effects of CBT when dependence severity was
high was not found in the aftercare sample. Descriptive analyses showed that clients in the
aftercare sample had higher scores on coping at the first treatment session relative to clients
in the outpatient sample. Thus, CBT may not exert its therapeutic effects by enhancing
coping among aftercare clients because these clients may have been exposed to coping skills
training during prior treatment and appear to be already using coping skills at the start of
aftercare treatment.

The current study findings suggest that one potential reason for null findings regarding the
mediating role of coping in CBT for AUD is that prior studies have not considered the
moderating role of dependence severity. Our findings indicate that among individuals with
low or moderate dependence severity CBT may work through mechanisms of change other
than coping, such as the therapeutic alliance or perhaps self-efficacy. We also found that TSF
did not mobilize coping to a greater degree than MET, despite the fact that TSF provides a
greater emphasis on coping skills relative to MET. However, higher coping at the end-of-
treatment was related to better drinking outcomes among those who received TSF in the
outpatient sample, whereas higher coping at the end-of treatment was actually related to
worse drinking among those who received MET in the outpatient sample. The positive
relation between coping and drinking among those who received MET was unexpected. One
possibility is that this effect was driven by MET participants with higher levels of
dependence severity who increased their use of coping skills during treatment but were not
able to sustain their use of coping skills in the long-term, which in turn led to poorer one-
year drinking outcomes. However, it is also possible the positive relation between coping
and drinking outcomes among MET participants is spurious. Overall, this finding should be
interpreted with caution.
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There are several limitations of this study that warrant mention. Initial pre-treatment coping
was measured at the first treatment session rather than at baseline, and a substantial portion
of the full sample was missing data on first treatment session coping. It is possible that the
results from the available sample are biased, because there are variables related to missing
data that we did not account for. The measure of coping at the first treatment session was
also an abbreviated version of the Processes of Change Questionnaire (PCQ) and was not
identical to the end-of-treatment measure of coping. Finally, the effect sizes for significant
effects were relatively small, and a large number of statistical tests were conducted.

In conclusion, this study showed that for when dependence severity was high among clients
in the outpatient sample, end-of-treatment coping mediated the positive treatment effects of
CBT, as compared to both MET and TSF, on one-year post-treatment drinking outcomes.
Thus, coping appears to be a plausible mechanism of change in CBT for AUD for clients
who present to outpatient treatment with high dependence severity, but not for those with
low dependence severity. Importantly, the notion that coping may function as a mechanism
of change for some CBT clients and not others may explain why many prior studies, which
have examined the mediating role across all clients, have failed to support coping as a
mechanism of change in CBT (10,11). As noted by others (11), the mixed evidence in
support of coping as a mechanisms of change in CBT for AUD might also be related to a
lack of well-validated measures of coping. The current study findings and a recent study that
examined patterns of alcohol-specific coping using the PCQ (28) suggest that the PCQ may
be a useful measure for further research on coping as a mechanisms of change in alcohol
treatment. Future studies testing hypotheses of moderated mediation are warranted to
replicate the current findings and to investigate whether the mediating role of coping in CBT
for AUD is contingent, at least in part, on individual difference factors.
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Figure 1.

Conceptual Model for the Moderated Mediation Effect.
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CBT: 0.947 (0.179)*
MET: 0.294 (0.072)*
TSF: 0.079 (0.113)
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End-of- Treatment
Coping

CBT: - 0.201 (0.063)*
MET: 0.139 (0.069)*
JSF:-0.214 (0.108)*

Baseline 1 year post-
ADS CBT: 0.127 (0.323) treatment PHD
MET: - 0.083 (0.261)
TSF: 0.135 (0.260)
End-of- Treatment
Coping
CBT: 0.880 (0.20)* CBT: - 0.190 (0.093)*
RiET 588 (0' 0s6)* MET: 0.062 (0.027)*
o . JISF: -0.364 (0.108)*
TSF: 0.048 (0.067)
Baseline 1 year post-
ADS CBT: - 0.226 (0.310) treatment PDD
MET: - 0.519 (0.307)
TSF: 0.002 (0.145)
Figure 2.

Summary of Results from Mediation Models within Treatment Group in the Outpatient
Arm. ADS = Alcohol Dependence Severity; PDD = Percent Drinking Days; PHD = Percent
Heavy Drinking Days. * p<0.05
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