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Abstract

Objective—Few studies have examined distinct patterns (i.e., repertoires) of coping skills
among alcohol use disorder (AUD) populations. We examined patterns of coping among
individuals following AUD treatment and were particularly interested in whether the broadness of
one’s repertoire, or the degree of utilizing a broad range of different coping skills, was related to
alcohol treatment outcomes.

Method—We conducted secondary analyses of data from the COMBINE Study (N=1,101;
mean age=45.14 (SD=10.19), 68.8 % male; 21.3 % non-white) and Project MATCH (N=1,587;
mean age=40.25 (SD=11.07), 75.7 % male; 19.7 % non-white). Finite mixture models were
conducted to examine patterns of alcohol-specific coping, as measured by the Processes of Change
Questionnaire (Prochaska, Velicer, DiClemente, & Fava, 1988).

Results—Three latent coping repertoire classes provided the best fit to the data in both studies:
(1) a broad class that had a broad range of different skills that were consistently used, (2) a
moderate class that had a moderate range of different skills that were consistently used, and (3) a
narrow class that had a limited range of different skills that were consistently used. In both studies
the broad repertoire class generally had the best treatment outcomes. Receiving the combined
behavioral intervention in COMBINE predicted a greater likelihood of expected classification in
the broad class.

Conclusion—Having a broad coping repertoire was associated with better alcohol treatment
outcomes and may be an important target in AUD treatment. Further research examining distinct
patterns or repertoires of coping among AUD populations is warranted.
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Introduction

For over thirty years the alcohol treatment field has considered the acquisition of coping
skills as a key treatment target to prevent alcohol relapse (Litman, Eiser, Rawson, &
Oppenheim, 1979; Marlatt & Gordon, 1985; Moser & Annis, 1996). As such, alcohol-
specific coping skills, or behaviors directly aimed at preventing one from drinking, are
taught in many behavioral treatments and mutual help programs for alcohol use disorder
(AUD). Cognitive-behavioral therapy (CBT) approaches for AUD explicitly focus on
teaching a variety of alcohol-specific coping skills (Kadden, 1995) and twelve-step oriented
programs for AUD focus on teaching certain coping skills such as seeking social support,
avoiding cues, and spiritual coping. Numerous studies have shown that an overall increase in
self-reported frequency of using alcohol-specific coping skills following treatment is related
to better alcohol use outcomes (Litt, Kadden, Cooney, & Kabela, 2003; Litt, Kadden, &
Kabela-Cormier, 2009; Witkiewitz & Masyn, 2008). Studies using role-play assessments to
measure coping have also consistently supported the notion that coping is an important
predictor of alcohol relapse (Chaney, O’Leary, and Marlatt, 1978; Kiluk, Nich, Babuscio, &
Carroll, 2010; Morgenstern & Longabaugh, 2000). Yet, despite the explicit emphasis on
coping skills training in CBT, there is still little empirical evidence suggesting that
improvement in coping skills is a unique mechanism of change in CBT for AUD (Litt et al.,
2003; Morgenstern & Longabaugh, 2000, see Kiluk, et al., 2010 as one exception). Hence,
we still have a very limited understanding of coping as a mechanism of change in alcohol
treatment, which in turn hinders efforts to most effectively target coping in AUD treatment.

In order to better understand the role of coping in AUD treatment, novel approaches for
conceptualizing and measuring coping are warranted. To date, the vast majority of empirical
studies on coping among individuals with AUD have measured coping by either using total
scores on self-report measures of coping frequency (e.g., Litt et al., 2003) or using
performance-based scores on role-play assessments (Kiluk, et al., 2010; Morgenstern &
Longabaugh, 2000). However, few studies to date among AUD populations have examined
how particular patterns in one’s overall repertoire of alcohol-specific coping skills are
related to alcohol use outcomes. In other words, few studies have attempted to look more
closely at each individual’s entire “coping toolbox™ and to understand how different
combinations or patterns of using skills are more or less effective. Increases in total coping
frequency scores only show that an individual is using coping skills more often, but do not
shed light on how exactly an individual’s pattern of using skills has changed. Of note,
studies have investigated how different types of coping skills are related to alcohol use
outcomes (Dolan, Rohsenow, Martin, & Monti, 2013; Rohsenow et al., 2001). Yet, these
studies examine one-to-one associations and do not reveal how using combinations or
patterns of skills fogether over a period of time may be related to outcomes.

Only a few studies have examined patterns of coping among individuals with AUD. Moser
and Annis (1996) found that combining active and avoidant skills increased one’s odds of
terminating a drinking episode. Carbonari & DiClemente (2000) examined different patterns
of cognitive and behavioral coping following AUD treatment. Individuals who were
abstinent following treatment reported the highest use of behavioral coping skills and only
moderate use of cognitive skills. Wong et al. (2013) used latent profile analysis to identify
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distinct profiles of using coping and emotion regulation skills among young adult alcohol
and drug users. Results indicated that profiles characterized by frequent use of a broad range
of coping and emotion regulation skills had the best substance use outcomes. Finally,
existing studies among adults in AUD treatment suggest that having a greater number of
different alcohol-specific coping skills in one’s repertoire is associated with better alcohol
use outcomes (Litman et al., 1979; Litt et al., 2009; Moser & Annis, 1996).

The importance of examining patterns or repertoires of coping has received increased
attention in areas of psychological research outside of the AUD field (Bonanno & Burton,
2013; Dixon-Gordon, Aldao, & De Los Reyes, 2015; Lougheed & Hollenstein, 2012).
Several studies outside the addiction field (Dixon-Gordon et al., 2015; Lougheed &
Hollenstein, 2012) have used person-centered approaches (e.g., latent class analysis; Collins
& Lanza, 2010) to empirically identify typologies of coping based on similar patterns of
data. Many researchers have focused on measuring the broadness of one’s coping repertoire,
or the degree of using a wide range of different skills. Bonanno and Burton (2013) posit that
having a broad repertoire of different skills may enhance one’s ability to flexibly cope with
divergent situational demands. Studies across a variety of populations have consistently
shown that a broader repertoire of skills is associated with better mental health outcomes
(Bonanno & Burton, 2013; Cheng, Lau, & Chan, 2014).

Overall, there is still limited research to date on patterns or repertoires of coping among
individuals with AUD. The present study used person-centered analyses to examine patterns
of alcohol-specific coping following AUD treatment. Drawing from research on broad
coping repertoires outside the AUD field, we were particularly interested in whether the
broadness of one’s coping repertoire following AUD treatment played an important role in
predicting alcohol use outcomes. We also examined how pre-treatment factors were related
to different patterns of coping.

Participants and Procedures

This study was a secondary data analysis using data from two alcohol treatment studies: the
COMBINE study and Project MATCH. The COMBINE study (Anton et al., 2006) was a
multisite randomized clinical trial (RCT) comparing combinations of medications
(acamprosate, naltrexone, or placebo) and psychosocial treatments (combined behavioral
intervention or medication management) for AUD. The combined behavioral intervention
(CBI) was an intensive behavioral intervention that integrated key components from various
behavioral treatments for AUD including CBT (Kadden et al., 1992), Twelve Step
Facilitation (TSF; Nowinski, Baker, & Carroll, 1992), and Motivation Enhancement Therapy
(MET; Miller, Zweben, DiClemente, & Rychtarik, 1992). Medical management was a less
intensive intervention that involved 9 sessions and focused on improving medication
adherence. In COMBINE, a total of 1,383 participants received treatment over 16 weeks and
were followed up for a 12-month period following treatment.

Project MATCH (Project MATCH Research Group, 1998) was a multisite RCT comparing
three behavioral treatments for AUD: CBT (Kadden et al., 1992), MET (Miller et al., 1992),
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and TSF (Nowinski, Baker, & Carroll, 1992). A total of 1,726 participants received
treatment over 12 weeks and were followed up for a 12-month period following treatment.
In MATCH, there was an outpatient arm (n = 952; i.e., participants who were actively
drinking during the 3 months before study entry) and an aftercare arm (n = 774; i.e.,
participants who has completed at least 7 days of inpatient or intensive outpatient treatment
and were referred to aftercare treatment). We utilized the full MATCH sample (n = 1726)
because we were interested in the overall role of coping repertoire across individuals with
varying levels of alcohol dependence severity and at different stages of treatment.

For analyses in this study, we only included participants who had available data for the
measure of alcohol-specific coping skills. In COMBINE, the available sample was 1,101
participants (80 % of the full sample). Among the available sample of 1,101 in COMBINE
the demographic data were: male (n = 758, 69.8 %), mean age = 45.14 (SD = 10.19), non-
Hispanic white (n = 867, 76.7 %), Black/African American (n = 95, 8.6 %), Asian (n = 2,
0.2 %), Hispanic (n = 96, 8.7 %), multi-racial (n = 15, 1.4 %), other race (n = 15, 1.4 %),
married (n =462, 42 %), mean years of education = 14.65 (SD = 1.01). In MATCH, the
available sample was 1587 (92 % of the full sample). Among the available sample of 1,587
in MATCH the demographic data were: male (n = 1202, 75.7 %), mean age = 40.25 (SD =
11.07), non-Hispanic white (n = 1274, 80.3%), Black/African American (n = 149, 9.4 %),
Asian (n = 2, 0.1 %), Hispanic (n = 132, 8.3 %), multi-racial (not available), other race (n =
8, 0.5 %), married (n =531, 33.5 %), mean years of education = 13.3 (SD = 2.1). In both
COMBINE and MATCH, there were no significant differences in client demographics or
baseline alcohol consumption between the full study sample and the sample available for
this study.

Alcohol-specific coping skills—In both COMBINE and MATCH, the Processes of
Change Questionnaire (PCQ; Prochaska, Velicer, DiClemente, & Fava, 1988) was used to
assess alcohol-specific coping skills. The PCQ is a 40-item self-report measure assessing the
frequency with which individuals use various behaviors to help them not drink. The PCQ
was originally developed and validated among smokers (Prochaska et al., 1988) and an
adapted version of the PCQ for AUD populations was developed initially for Project
MATCH (DiClemente, Carroll, Connors, & Kadden, 2004) and also used in COMBINE. The
alcohol version of the PCQ has also been used in other studies among AUD populations
(Freyer et al., 2006; Snow, Prochaska, & Rossi, 1994). Participants respond to each item on
a five-point Likert-type scale ranging from 1 (never) to 5 (repeatedly). A list of all 40 PCQ
items is included in Table 2. The PCQ was designed to assess 10 types of coping skills
including 5 behavioral skills: contingency management (items 1, 9, 27, 36),
counterconditioning (items 8, 17, 26, 35), self-liberation (items 12, 20, 30, 37), seeking
social support (items 2, 10, 28, 28), and stimulus control (items 7, 16, 25, 34), and 5
cognitive skills: consciousness raising (items 15, 24, 33, 40), dramatic relief (items 3, 11,19,
29), environmental reevaluation (items 5, 14, 22, 31), self-reevaluation (items 6, 23, 32, 39),
and social liberation (items 4, 13, 21, 38). The PCQ was administered at the end of treatment
in both COMBINE (week 16) and MATCH (week 12). Reliability analyses indicated the
reliabilities of each subscale were generally within an acceptable range in both COMBINE
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(o =0.647 —.922; 9 out of 10 subscales above .7) and MATCH (a = 0.645 - .917, 8 out of
10 subscales above .7).

Alcohol use outcomes—The Form-90 (Miller, 1996) and the Timeline Follow-back
Interview (TLFB; Sobell & Sobell, 1992) were used to assess alcohol use outcomes. The
Form-90 and the TLFB are both calendar-based interview methods to assess a person’s
drinking behavior. In COMBINE, the Form-90 was used to assess drinking behavior during
the period prior to beginning treatment and the period following treatment and the TLFB
was used to assess drinking behavior during the 16-week treatment period. In MATCH, the
Form-90 was used to assess drinking behavior prior to, during, and following treatment. In
this study, we examined two indices of alcohol consumption derived from the Form-90 and
TLFB: percent days abstinent (PDA), defined as the percentage of days during a given
interval in which the individual reported no drinking, and drinks per drinking day (DDD),
defined as the average number of drinks on days that an individual reported any drinking. In
both COMBINE and MATCH, we examined PDA and DDD during the final week of the
treatment period (week 16 for COMBINE and week 12 for MATCH) and during the 30 days
prior to the first post-treatment follow-up assessment (month 6.5 for COMBINE and month
6 for MATCH, corresponding to approximately 3 months post-treatment in both studies).
Baseline values for PDA and DDD were computed based on the 30-days prior to the
baseline assessment. For covariate analyses of predictors of latent class membership, we
examined baseline percent heavy drinking days (PHD), defined as the percentage of days
during the 30-day baseline period in which an individual reported heavy drinking (5 or more
standard drinks for men; 4 or more standard drinks for women.

Alcohol-related consequences—In both COMBINE and MATCH, alcohol-related
consequences were assessed with the Drinker Inventory of Consequences (DrInC; Miller,
Tonigan, & Longabaugh, 1995), a 50-item measure using a Likert-type response scale (1 =
never, 4 = daily or almost daily). In this study, we used the DrInC to assess alcohol-related
consequences at baseline and the 3-month post-treatment follow-up. The DrInC
administration at baseline asked participants to report on alcohol-related consequences in the
past 90 days whereas the DrInC administration at the 3-month post-treatment follow-up
asked participants to report on alcohol-related consequences experienced since the last
interview, which was at the end-of-treatment for both studies. In COMBINE, the DrInC was
administered to all participants regardless of their drinking status at a given assessment. In
MATCH, the DrInC was only administered to individuals who reported drinking at a given
assessment (e.g., it was not administered to abstainers).

Covariates—A demographic questionnaire was used to assess a number of demographic
covariates including gender, race, marital status, ethnicity, age, and years of education. The
University of Rhode Island Change Assessment (URICA) was used to measure baseline
readiness to change (McConnaughy, Prochaska, & Velicer, 1983). The URICA is a 24-item
measure using Likert-type responses (1 = Strongly Disagree, 5 = Strongly Agree). To assess
readiness to change, we used the Overall Readiness Score, which is derived by summing the
means of the contemplation, action, and maintenance subscales and then subtracting the
mean of the precontemplation subscale. The Alcohol Dependence Scale (ADS), a 25-item

J Consult Clin Psychol. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Roos and Witkiewitz

Page 6

self-report measure, was used to assess baseline severity of alcohol dependence (Skinner &
Allen, 1982). In COMBINE only, the Treatment Experiences and Expectancies
questionnaire which included a question about drinking goals from the Thoughts about
Abstinence Scale (Hall, Havassy, & Wasserman, 1990) was used to assess drinking goal at
baseline.

Statistical Analyses

SPSS Version 22 was used to prepare the data and conduct descriptive analyses. Mplus
Version 7.2 (Muthén & Muthén, 2012) was used to conduct all other analyses. We used
finite mixture modeling to examine subpopulations of coping based on the PCQ data. First
we examined whether qualitatively distinct patterns of coping could be observed among the
40 items of the PCQ using latent class analysis (LCA). Second, in supplementary analyses,
we examined whether qualitatively distinct patterns of coping could be observed among the
10 subscales of the PCQ using latent profile analysis (LPA). Our primary focus was on the
LCA models of the 40 items of the PCQ because this analysis provided the broadest range of
coping items with each item as a categorical indicator of latent class using the full range of
responses across the 5 responses on the Likert-type scale (1= Never to 5 = Repeatedly) of
the PCQ items. Our secondary focus was an LPA of the 10 subscales of the PCQ, which we
included to build upon prior literature that has examined PCQ subscales (Belding, Iguchi,
Lamb, Lakin, & Terry, 1995; Carbonari & DiClemente (2000); Freyer et al., 2006; Snow et
al., 1994).

LCA and LPA are latent variable modeling methods for classifying individuals into distinct
groups based on similar patterns of data (Collins & Lanza, 2010). To determine the optimal
number of classes to represent the data, we used the Lo-Mendell-Rubin Adjusted Likelihood
Ratio Test (Lo et al., 2001), which compares whether a k class solution fits better than a & -
1 class solution. We also examined Akaike’s Information Criterion (AIC), the Bayesian
Information Criterion (BIC), sample size adjusted BIC (aBIC), and entropy to determine the
optimal number of classes to represent the data. Lower values of AIC, BIC and aBIC
indicate a better fitting model. Higher entropy values indicate better classification precision,
meaning that a response pattern is characteristic of a particular class and not other classes.
Parameters were estimated using maximum likelihood estimation with robust standard errors
(MLR). For LCA, parameters of interest were: latent class prevalences and the probability of
each response for a variable given that an individual belongs to a particular latent class. For
LPA, parameters of interest were latent class prevalences and conditional response means for
each class.

To examine the association between baseline covariates and latent class membership, we
used the Modal Maximum Likelihood (ML) method for analyzing predictors of latent class
(Vermunt, 2010), which accounts for classification error when estimating the associations
between covariates and latent class. For COMBINE, the covariates used in the regression
model predicting latent classes included baseline PHD, treatment assignment (received CBI
vs. did not receive CBI), age, marital status (married vs. not married), gender, years of
education completed, race (white vs. non-white), baseline readiness to change, baseline
alcohol dependence severity, and drinking goal (abstinence vs. other goal). For MATCH, the
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covariates used included baseline PHD, treatment contrast 1 (TSF vs. MET), treatment
contrast 2 (CBT vs. MET), treatment arm (outpatient vs. aftercare), age, marital status
(married vs. not married), gender, years of education completed, race (white vs. non-white),
baseline readiness to change, and baseline alcohol dependence severity. Because PDA,
DDD, and PHD are highly correlated, including all of these variables as predictors may have
produced collinearity issues. Hence, we decided to include PHD alone as a drinking variable
in the covariate model because PHD captures how often a person is drinking a certain
amount, rather than just capturing how much one is drinking per episode (DDD) or how
often one is drinking overall (PDA).

We also examined differences in alcohol-related outcomes (i.e., “distal outcomes”) among
latent classes using the BCH method (Bakk &Vermunt, 2016). The BCH method accounts
for classification error when estimating the means of continuous distal outcome variables
across latent classes. For each of the distal outcome analyses conducted in both COMBINE
and MATCH we controlled for the following covariates: baseline alcohol use or alcohol-
related consequences (using the baseline summary score that corresponds to the distal
outcome used in the analysis), treatment assignment (COMBINE only: received CBI vs. did
not receive CBI), treatment arm (MATCH only: outpatient vs. aftercare), age, marital status,
gender, years of education completed, race, baseline readiness to change, and baseline
alcohol dependence severity. These covariates were chosen based on prior research on the
COMBINE data (Anton et al., 2006) and MATCH data (Project MATCH Research Group,
1998), as well as considerations of what other variables might be related to coping
repertoire. The first set of distal outcome analyses examined differences in PDA and DDD,
during the final week of treatment. The second set of analyses evaluated differences in PDA,
DDD, and alcohol-related consequences at the 3-month post-treatment follow-up
assessment.

Latent Class Analyses

Class enumeration—In both COMBINE and MATCH, the Lo-Mendell-Rubin
Adjusted Likelihood Ratio Test (LRT) indicated a two-class solution fit better than a one-
class solution (p < 0.01), a three-class solution fit better than a two-class solution (< 0.01),
but a 4-class solution did not fit significantly better than a three-class solution (p > .05).
Table 1 presents fit statistics for class solutions ranging from one class to six classes.
Entropy is high for classes one through six and the AIC, BIC, and adjusted BIC continue to
decrease from classes one through five. Based on the results from the LRT we chose the
three-class solution, which had an entropy level of .950 in COMBINE and .944 in MATCH,
indicating excellent classification precision.

Class descriptions—The latent class prevalence (P) within each class provides an
estimation of the proportion of individuals most likely classified in each class based on
estimated posterior probabilities and these proportions were similar in both COMBINE and
MATCH: (Class 1: COMBINE P =.216; MATCH P = .267; Class 2: COMBINE P=.424;
MATCH P = .441; Class 3: COMBINE P = .361; MATCH P = .293). Table 2 presents the
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response probabilities for each latent class across the 40 PCQ items. The values in Table 2
indicate the probability that an individual would provide a certain response to each item
(values 1 = never through 5= repeatedly) given expected classification to a particular class.
Overall, the patterns of latent class response probabilities among the 3 classes were
remarkably similar between COMBINE and MATCH. An inspection of Table 2 reveals that
in both COMBINE and MATCH Class 3 had the highest probability of responding with a
response of 5 (repeatedly) across all 40 items compared to Class 1 and 2. Additionally, in
both COMBINE and MATCH Class 1 had the highest probability of responding with a
response of 1 (Never) across all 40 items compared to Class 2 and 3. To summarize these
data we produced a line graph (Figure 1) that depicts the probability of endorsing either
occasionally, frequently, or repeatedly (responses 3, 4, and 5 on the Likert Scale) on a given
item based on expected class membership. Based the overall patterns of results from Table 2
and Figure 1, we labeled class one in both samples as the “narrow repertoire class,” because
results indicated that this class only had a narrow range of skills that were used consistently.
We labeled class two as the “moderate repertoire class” because results indicated that this
class had a moderate range of skills that were used consistently. We labeled class three as the
“broad repertoire class” because this class because results indicated that this class had a
broad range of skills that were used consistently. Compared to the moderate class in
COMBINE, the moderate class in MATCH had a somewhat higher probability of endorsing
occasionally, frequently, or repeatedly across the 40 items.

Predictors of class membership—Table 3 depicts covariate effects on class
membership with the broad class (Class 3) as the reference group. In both studies, greater
baseline readiness to change (COMBINE: OR = 0.677; MATCH: OR= 0.613) and greater
baseline alcohol dependence severity (COMBINE: OR = 0.923; MATCH OR: 0.946) were
significantly associated with a decreased probability for expected classification in the narrow
class relative to the broad class. In addition, receiving the combined behavioral intervention
(OR =0.684), being married (OR = 0.600), and an abstinence drinking goal (OR = 0.571) in
COMBINE; and older age (OR =.974), female gender (OR = 0.476), and being in the
aftercare treatment arm (OR = .676) in MATCH were significantly associated with a
decreased probability for expected classification in the narrow class relative to the broad
class. In MATCH, percent heavy drinking (PHD) days at baseline (OR = 1.010) was
significantly associated with an increased probability for expected classification in the
narrow class relative to the broad class.

Being non-white (COMBINE: OR = 0.623; MATCH: OR = 0.527) and greater baseline
readiness to change (COMBINE: OR =0.734; MATCH: OR = 0.691) were significantly
associated with a decreased probability of expected classification in the moderate class
relative to the broad class in both studies. In addition, older age (OR = 0.985) and female
gender (OR = 0.470) were significantly associated with a decreased probability of expected
classification in the moderate class relative to the broad class in MATCH. When the narrow
class was compared to the moderate class, greater baseline alcohol dependence severity in
both studies (COMBINE: OR = 1.067; MATCH: OR = 1.046), being married in MATCH
(OR=1.470), and greater baseline readiness to change in MATCH (OR = 1.127) were
associated with an increased probability of expected classification in the moderate class
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relative to narrow class (other non-significant findings from narrow vs moderate class
comparison not presented).

Differences in alcohol-related outcomes among latent classes—Table 4
presents comparisons of alcohol-related outcomes among the three coping repertoire classes
in both COMBINE and MATCH. In COMBINE, at the end-of-treatment (EOT) and at the 3-
month post treatment follow-up (month 3), the broad class demonstrated significantly
greater PDA, less DDD, and PHD, and fewer alcohol-related consequences than the
moderate and narrow classes. In COMBINE, there were no differences in any alcohol use
outcomes between the moderate and narrow classes. In MATCH, at EOT and month 3, the
broad class also had significantly greater PDA, and less DDD and PHD than the moderate
and narrow classes. However, unlike COMBINE, in MATCH the moderate class had better
outcomes than the narrow class on PDA and PHD at EOT and month 3, and on DDD at
EOT. There were no differences between the moderate and narrow classes on DDD at month
3. Finally, in MATCH the broad class had fewer alcohol-related consequences than the
moderate class at month 3. However, there were no significant differences at month 3 on
alcohol-related consequences between the broad and narrow class and between the moderate
and narrow class. Thus, in both studies the broad class fared the best across outcome
measures compared to the moderate and narrow classes, whereas there were no differences
between the moderate and narrow classes in COMBINE and the moderate class fared
somewhat better than the narrow class in MATCH.

Examining Patterns of Coping across the PCQ Subscales using Latent Profile Analysis

We conducted latent profile analyses to explore patterns of using different types of coping
skills, as presented by the 10 PCQ subscales. Given latent profile models were
supplementary analyses, we do not report the predictors of class membership and have
focused on examining mean differences in alcohol outcomes across identified classes from
the latent profile analyses. The predictors of class membership were similar to the LCA
results and are available upon request from the first author. Based on the Likelihood Ratio
Test (3-class fit better than 2-class solution) and AIC, BIC, and aBIC fit indices (sharp
increase from 3-class to 4-class), we settled on a 3-class solution for COMBINE and
MATCH. The entropy of the 3-class solution was high in both samples (MATCH: .856 and
COMBINE: .883). Figure 2 depicts the estimated pattern of means on the 10 PCQ subscales
across the latent classes. The estimated class proportions were similar in both COMBINE
and MATCH: (Class 1: COMBINE P =.173; MATCH P = .228; Class 2: COMBINE P=.
495; MATCH P = .557; Class 3: COMBINE P =.330; MATCH P =.214). Again, in both
COMBINE and MATCH we found a broad repertoire class, a moderate repertoire class, and
a narrow repertoire class. A mean of at least 3 on the PCQ indicates that a skill was used at
least occasionally. The broad repertoire class is clearly using a wider range of skills at a level
of at least occasionally or more (COMBINE: 7 out of 10 skills; MATCH: 10 out of 10
skills). On the other hand, the moderate repertoire class is using a moderate range of skills at
a level of at least occasionally (COMBINE: 4 out of 10; MATCH: 5 out of 10) and the
narrow repertoire class is barely using any skills at a level of at least occasionally
(COMBINE: 0 out of 10: MATCH: 1 out of 10). Table 5 shows the mean comparisons on
alcohol outcomes across the three classes identified from the latent profile analyses. Overall,
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the pattern of mean differences among classes was identical to that obtained from the latent
class models, except for some differences. We found the following results in LPA models but
not LCA models: 1) in COMBINE the broad class did not have significantly fewer alcohol-
related consequences than the moderate class, 2) in COMBINE the moderate class had
significantly better outcomes than the narrow class on PDA at end of treatment and month 3,
and on alcohol-related consequences, 3) in MATCH the broad class did not have
significantly fewer alcohol-related consequence than the narrow class. Despite these
differences, the substantive pattern of results from Table 5 (LPA models) mirrors the results
from Table 4 (LCA models).

Discussion

This study used two large samples of individuals receiving treatment for AUD (the
COMBINE study and Project MATCH) to examine how patterns of using alcohol-specific
coping skills following treatment were related to alcohol treatment outcomes. We used finite
mixture modeling to identify coping repertoire classes, characterized by distinct patterns of
coping, as measured by the Processes of Change Questionnaire (PCQ); Prochaska et al.,
1988). From the latent class analysis (LCA) models, we identified three latent classes in both
samples: 1) a broad repertoire class, which had a broad range of coping skills that were
consistently used, 2) a moderate repertoire class, which had a moderate range of coping
skills that were consistently used, and a narrow repertoire class, which had a limited range of
coping skills that were consistently used. From the LCA models, across both samples the
broad repertoire class generally had the best alcohol-related outcomes (drinking frequency
and intensity, and alcohol-related consequences), whereas the moderate and narrow
repertoire classes had poorer outcomes. Specifically, in both COMBINE and MATCH, at the
end-of-treatment (EOT) and the 3-month follow-up (month 3), the broad class demonstrated
less drinking frequency (PDA) and intensity (DDD) than the moderate and narrow classes.
With respect to alcohol-related consequences, in COMBINE, the broad class had fewer
alcohol-related consequences at month 3 than both the narrow and moderate classes. In
MATCH, however, the broad class had fewer alcohol-related consequences than the
moderate class, but the broad class was not significantly different from the narrow class. The
inconsistency in these findings between COMBINE and MATCH may be partly due to the
fact that in MATCH the DrInC was only administered to individuals who reported drinking
at a given assessment; however, in COMBINE the DrInC was administered to all
participants. Thus, in MATCH the results regarding differences in alcohol-related
consequences among classes should be viewed in light of the important caveat that the
findings could have been affected by the large portion of individuals (n = 566) in MATCH
who were abstinent from drinking and not administered the DrInC. Across both samples we
found inconsistent evidence that the moderate class had better outcomes than the narrow
class. In COMBINE, there were no differences on any outcomes between the narrow and
moderate class. In MATCH, however, the moderate class had better outcomes than the
narrow class on PDA and PHD at EOT and month 3, and on DDD at EOT, but not month 3.
Differences in these findings between COMBINE and MATCH may have resulted in part
because the moderate class in MATCH displayed a somewhat greater probability of using
coping skills more frequently compared to the moderate class in COMBINE. A moderately
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broad repertoire may confer some advantage over a narrow repertoire, yet this is still not
entirely clear.

Prior studies among individuals with alcohol and drug use disorders have used subscales of
the PCQ to measure different types of coping (Belding et al., 1995; Carbonari & DiClemente
(2000); Freyer et al., 2006; Snow et al., 2010). Thus, as supplementary analyses we also
conducted latent profile analyses (LPA) to explore patterns of coping across the 10 subscales
of the PCQ. Using LPA we identified the same 3 latent classes in both samples. Results from
the LPA models regarding differences in alcohol-related outcomes among latent classes were
very similar to results from the LCA models. Based on the collective results from the LCA
and LPA models, the main findings were: 1) the broad class clearly had better alcohol use
outcomes than the moderate and narrow classes, 2) there was inconsistent evidence that the
moderate class fared better than the narrow class on alcohol use outcomes, and 3) results
regarding alcohol-related consequences were slightly mixed and provided modest support
for the broad class having fewer alcohol-related consequences than the moderate and narrow
repertoire classes.

The present study also examined pre-treatment factors as predictors of patterns of coping
following treatment. In both COMBINE and MATCH, greater baseline readiness to change
and greater baseline alcohol dependence severity predicted expected classification to the
broad class, relative to the narrow class. These findings may have resulted in part because
individuals with greater alcohol dependence may need the assistance of a wider range of
strategies to change their alcohol use and because individuals who are more motivated to
change are more willing to try various strategies. In MATCH, we found that being in the
aftercare arm predicted expected classification to the broad class, relative to the narrow
class, which may have resulted because individuals in the aftercare arm may have entered
the study already having more coping skills from prior treatment. In COMBINE, we found
that an abstinence-based drinking goal predicted expected classification to the broad class,
relative to the narrow class. Those with the goal of stopping drinking altogether may be
more motivated to acquire and utilize a variety of strategies in order to remain abstinent. In
both COMBINE and MATCH, we found that being non-white predicted expected
classification to the broad class, relative to the moderate class. In MATCH, we found that
female gender was a strong predictor of expected classification to the broad class, relative to
both the narrow and moderate class. However, in COMBINE, gender was not a significant
predictor of class membership. The reasons behind these findings regarding gender and race
predicting coping repertoire are not clear. Altogether, future studies should aim to replicate
the effects of individual difference factors in predicting coping repertoire to ensure that they
are meaningful and not the result of sample specific findings.

In COMBINE, we found that receiving the combined behavioral intervention (CBI)
predicted expected classification to the broad class, relative to the narrow class. These results
indicate that clients who received CBI, which involved teaching coping skills to clients, were
in fact more likely to acquire a diverse range of coping skills. In MATCH, however, we did
not find evidence that one of the three types of behavioral treatment differentially predicted
coping repertoire. Notably, cognitive-behavioral therapy (CBT) in MATCH was not a
significant predictor of expected classification in the broad class. This finding is consistent
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with other studies that have shown that CBT does not uniquely predict increases in coping
compared to other behavioral treatments for AUD (Morgenstern & Longabaugh, 2000).
Thus, one type of behavioral treatment may not influence coping repertoire more than
another. However our findings do indicate that compared to medical management, more
intensive behavioral interventions are more likely to enhance coping skills, and that
broadening a client’s coping repertoire may be one specific way by which behavioral
interventions affect coping behaviors.

The current study has several limitations. We relied on self-report data to examine coping
repertoire and participants’ retrospective reports of coping skills may not accurately reflect
actual coping skills used by the individual. The three latent classes of alcohol-specific
coping skills identified in this study may be specific to the COMBINE and MATCH
participants and may not be representative of different AUD populations. We may have
failed to assess important alcohol-specific skills in clients’ repertoires because these skills
were not measured on the PCQ. We did not examine how changes in self-efficacy may factor
into the present study findings. Self-efficacy and other unexamined variables may be driving
the association between a broad coping repertoire and outcomes. Finally, COMBINE and
MATCH did not assess coping at baseline so we were unable to examine change in coping
repertoire over time.

Besides differences in the broadness of individuals’ repertoires, we did not identify any
other qualitative differences between patterns of coping. For example, we did not find a class
using a unique combination of types of coping skills. Our results are not consistent with
results from Carbonari & DiClemente (2000), who also examined patterns of coping on the
PCQ among Project MATCH participants. Whereas their study indicated that abstinent
clients had the highest use of behavioral coping and moderate use of cognitive coping, our
study does not indicate that this pattern of coping is most effective. Rather the broad class in
our study, which had the best outcomes, was frequently using both cognitive and behavioral
skills. Differences in the findings from our study and the Carbonari and DiClemente (2000)
study may be due to differences in analytic approaches, such as the fact that our study
examined patterns across each PCQ item and the 10 PCQ lower-order subscales, whereas
Carbonari & DiClemente (2000) used scores on the two higher-order subscales.

Overall, our findings suggest that the broadness of one’s alcohol-specific coping repertoire
may be a key factor that mobilizes changes in alcohol use. We found that having a broad
coping repertoire following AUD treatment was predictive of better alcohol use outcomes
above and beyond other known predictors of alcohol use outcomes including readiness to
change, dependence severity, and baseline alcohol use. Our findings are consistent with prior
studies among AUD populations (Litman et al., 1979; Litt et al., 2009; Moser & Annis,
1996) and studies among non-AUD populations (Bonanno & Burton, 2013; Lougheed &
Hollenstein, 2012). There are several plausible reasons why a broad coping repertoire (i.e.,
more tools in one’s toolbox) may be adaptive for individuals with AUD. Individuals with a
broad coping repertoire may be more equipped to avoid relapse in high-risk situations
because they have access to a greater range of strategies that can be flexibly implemented to
meet the fluctuating demands of divergent high-risk situations (Bonanno & Burton, 2013;
Witkiewitz & Marlatt, 2004). A broad coping repertoire may be effective because
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individuals have a wider range of alternative responses to choose from besides drinking
when they encounter a stressful situation. Moreover, having a broad coping repertoire may
foster great self-efficacy to resist drinking in high-risk situations (Marlatt & Gordon, 1985).
Future studies are warranted to further examine patterns of coping among AUD populations
and to understand how the broadness of one’s coping repertoire plays a role in AUD
behavior change.
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Public Health Significance: This study shows that coping repertoire, defined as utilizing a
broad range of different coping skills, is significantly associated with alcohol treatment
outcomes. The findings from this study highlight that coping repertoire may be an
important target in the treatment of alcohol use disorder.
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Latent class item response probabilities for occasionally, frequently, or repeatedly.
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