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Abstract

Background—Few studies have focused on behavioral changes that occur prior to entering 

treatment for an alcohol use disorder (AUD). In two studies (Stasiewicz et al., 2013, Epstein et al., 

2005), pretreatment reductions in alcohol use were associated with better treatment outcomes. 

Identifying patterns of pretreatment change has the potential to inform clinical decision making.

Methods—This study sought to identify pretreatment change trajectories in individuals seeking 

outpatient treatment for AUD (N = 205) using finite mixture modeling based on changes in 

number of days abstinent per week (NDA).

Results—The analysis identified three pretreatment trajectory classes. Class 1 (High Abstinence

—Minimal Increase; HA-MI) (n = 64; 31.2%) reported a high level of pretreatment NDA with 

minimal change during an eight-week pretreatment interval. Class 2 (Low Abstinence—Steady 

Increase; LA-SI) (n = 73; 35.6%) reported a low level of pretreatment NDA followed by a steady 

increase beginning two weeks prior to the phone screen. Class 3 (Non-abstinent—Accelerated 

Increase (NA-AI) (n = 68; 33.2%) reported no or very low levels of pretreatment NDA but 

demonstrated an increase following the phone screen. With regard to within-treatment change, 

Class 1 demonstrated the least and Class 3 demonstrated the most change in NDA. From baseline 

to 6-month follow-up, Class 3 added 2.31 abstinent days per week, Class 2 added .69 days, and 

Class 1 added .63 days. The increase in NDA for Class 3 was significantly different from the other 

two classes; however, Class 3 reported fewer overall days abstinent at 6-month follow-up.

Conclusions—Study results have clinical and research implications including recommended 

changes to treatment protocols and research designs. Understanding the impact of pretreatment 

trajectories of alcohol use on within-treatment and post-treatment outcomes may provide 

important information about adapting treatment to increase efficiency and effectiveness.
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INTRODUCTION

Improvements in addictive behavior frequently take place without professional treatment 

(Sobell et al., 1991). In the case of alcohol problems, unaided change is more common than 

professionally-aided change (Sobell et al., 1996). Even among those entering treatment, 

there is much in their accounts to suggest that a large component of the change process is 

self-directed (Orford et al., 2006b). Together, these findings challenge the assumption that 

the majority of change only occurs after treatment entry and suggests that behavior change 

must be examined through a broader lens (Willenbring, 2007).

Psychosocial treatments that are the focus of randomized clinical trials are embedded within 

a much larger system of change-promoting processes. This “larger system” includes 

processes that occur before, during, and after a course of formal treatment. In both 

psychotherapy and substance abuse research, there is a wealth of data on behavioral change 

that occurs during and following treatment. In contrast, few studies have focused on change 

that occurs prior to entering treatment. In the general psychotherapy literature, studies of 

pretreatment change have shown that symptom change consistently occurs after the initial 

phone call when an appointment is scheduled, before the first treatment session (Kindsvatter 

et al., 2010, Lawson, 1994, Ness and Murphy, 2001, West et al., 2011, Weiner-Davis, 1987). 

In the substance abuse literature, a similar pattern has been observed in studies that report 

reductions in or cessation of use that occurs between the initial phone call and the first 

clinical-research assessment (Epstein et al., 2005, Kaminer et al., 2008, Morgenstern et al., 

2007, Ondersma et al., 2012, Penberthy et al., 2007, Sobell, 2011, Stasiewicz et al., 2013).

Several of these studies found changes in alcohol use after the initial phone call (when 

screening information is obtained), but before the baseline assessment (Epstein et al., 2005, 

Sobell, 2011, Stasiewicz et al., 2013). In two studies, greater pretreatment reductions in the 

quantity and frequency of alcohol use predicted better 3-month (Stasiewicz et al., 2013) and 

12-month drinking outcomes (Epstein et al., 2005). Thus, it appears that significant change 

in drinking may occur after the decision to seek treatment but before the first treatment 

session, and that these changes often are maintained during and following a course of 

treatment. Assessment reactivity (Clifford and Davis, 2012) has been offered as a possible 

explanation for pretreatment change in drinking. However, reactivity cannot explain all such 

changes, as several studies show significant change occurring before the baseline 

assessment, when assessment reactivity is most likely to occur. Moreover, two studies 

showed change occurring between 2 and 4 weeks before the participant-initiated phone call, 

thus further calling into question assessment reactivity as the sole explanation for 

pretreatment change (Sobell, 2011, Stasiewicz et al., 2013).

Sobell (2011) has suggested that simply being exposed to an advertisement for treatment 

may trigger a decision that leads to successful behavior change. In a similar vein, Orford and 

colleagues (Orford et al., 2006b, Orford et al., 2006a), using data from qualitative interviews 
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with participants in a large clinical trial conducted in the United Kingdom (i.e., UK Alcohol 

Treatment Trial), identified several cognitive or contextual events that occurred prior to or 

concurrent with the decision to seek treatment that seemed to promote pretreatment change. 

These included thinking differently about the problem (e.g., weighing pros and cons), 

receiving encouragement for change from family and friends, experiencing a catalyst or 

event that triggered change (e.g., negative alcohol-related incident), making the initial phone 

call, and finally, participating in the baseline assessment. All of these processes can promote 

pretreatment changes in alcohol use and several are suggestive of a more natural or self-

guided change process.

Although the accumulation of knowledge about self-change processes has been largely 

empirical, several theoretical models of behavior self-change have been posited (Sobell, 

2007). Despite their differences, these models of change or decisional processes (e.g., (Janis, 

1977, Prochaska and DiClemente, 1984, Deci and Ryan, 1985, Baumeister, 1996) converge 

on the identification of a cognitively-based, cost-benefit evaluation process. That is, over 

time, individuals weigh the pros and cons of their alcohol use and when they perceive that 

negatives outweigh the positives, they are more likely to decide to stop or reduce their 

drinking.

Although no one model or theory has emerged as dominant in identifying the causes of 

pretreatment change in drinking, models of behavior change provide a useful starting point. 

For example, constructs relevant to the initiation and maintenance of behavior change should 

be assessed (e.g., commitment and self-efficacy). Given how little is currently known about 

pretreatment change, and its potential influence on mechanisms of change and treatment 

outcomes (Stasiewicz et al., 2013, Hallgren et al., In press, Noyes et al., 2018), casting a 

wider net at this early stage of research may help to promote a better understanding of how 

people initiate such changes.

The present study is an investigation of pretreatment change in a treatment-seeking sample 

of men and women with AUD. The study has three objectives: (1) identify pretreatment 

change trajectories; (2) examine differences between pretreatment trajectory classes on 

demographic variables, alcohol problem severity, and measures of health behavior change 

constructs; and (3) examine the relationship between pretreatment trajectory classes and 

treatment outcome. The information obtained in pursuit of these objectives has the potential 

to inform clinical decision-making and improve alcohol treatment outcomes by adapting 

treatment based on an individual’s pretreatment change status.

MATERIALS AND METHODS

Participants

Participants (N = 220) were recruited via radio and television advertisements for an 

outpatient alcohol treatment study (see Appendix). Study participants were (a) men and 

women between the ages of 18 to 65 years who (b) met DSM-5 criteria for AUD, (c) 

consumed alcohol in the past 3 months, (d) lived within commuting distance of the treatment 

site, and (e) provided written informed consent. Exclusion criteria included (a) diagnosis of 

a severe mental illness (i.e., schizophrenia, bipolar disorder), (b) current drug use diagnosis 
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other than tobacco or marijuana, (c) attended substance abuse treatment during the past 6 

months, and (d) legally mandated to attend treatment.

The Institutional Review Board at the University at Buffalo approved the study. Of the 359 

men and women screened, 65 (18.1%) were ineligible and 66 (18.4%) were no longer 

interested or lost to contact prior to study enrollment. Of the remaining 228 (63.5%) 

individuals who completed the in-person baseline assessment, eight were ineligible. The 

remaining 220 individuals enrolled in the study. Fifteen participants who completed the 

baseline assessment either declined to continue with the study or were lost to contact and 

thus their drinking data for the Baseline to Treatment Session 1 interval could not be 

collected. The analyses are based on the remaining 205 participants.

Procedures

All phone interviews, assessments, and treatment occurred at a publicly-funded outpatient 

substance abuse clinic. Participants calling in response to radio and television advertisements 

were screened for eligibility, which included questions regarding recent alcohol use, and 

treatment-related measures (e.g., commitment to change). At the conclusion of the telephone 

screen, those who were eligible to continue were scheduled for an in-person baseline 

assessment session approximately one week later (M = 9.2, SD = 4.3, Range = 3-29 days), 

which involved multiple self-report questionnaires and a semi-structured interview to 

determine diagnoses for alcohol and substance use disorders. The first treatment session was 

scheduled to occur approximately one week following the baseline assessment (M = 9.2, SD 
= 4.7, Range = 2-29 days). Approximately 90% (n =184) of participants had intervals 

ranging from 3 to 14 days for both weeks (i.e., phone screen to baseline and baseline to the 

first treatment session). Prior to meeting with the therapist for the first treatment session, a 

brief Timeline Follow-back (Sobell and Sobell, 1992) of daily alcohol use since the baseline 

assessment was completed. Treatment was adapted from an abstinence-oriented 12-session 

Cognitive-Behavioral Coping Skills Therapy (CBT)(Kadden et al., 1992) developed for use 

in Project MATCH (Allen et al., 1997). End of treatment (EOT) and 3- and 6-month post-

treatment assessments were conducted. Assessments included questions about alcohol use, 

alcohol-related consequences, alcohol abstinence self-efficacy, and other indicators of post-

treatment functioning (e.g., positive and negative affect).

Pretreatment Phase

Research demonstrating pretreatment change in alcohol consumption shows that 

approximately 4-weeks prior to initiating treatment, a substantial proportion of individuals 

reduce or stop their alcohol consumption (Epstein et al., 2005, Stasiewicz et al., 2013). To 

increase confidence in the identification of pretreatment change, and rule out such change as 

part of an extended pattern of variability in pretreatment drinking, we extended the 

pretreatment phase from 4 to 8 weeks prior to the first treatment session. Figure 1 depicts the 

study timeline, which includes the pretreatment phase. In addition to the drinking history 

period (HX), the pretreatment phase includes a 6-week period prior to the phone screen 

(PS), a one-week period between the PS and the in-person baseline assessment (PS-BL), and 

a one-week period between the baseline assessment and the first treatment session (BL-

TX1).
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Measures

Unless otherwise indicated, all measures were administered at the baseline assessment. 

Alcohol use disorder diagnoses were determined by administration of a brief standardized 

diagnostic interview and symptom checklist based on the Mini International 

Neuropsychiatric Interview (Sheehan et al., 1998). All measures have been used extensively 

in prior alcohol research and have good psychometric properties. Internal consistency for 

measures in the current sample ranged from good to excellent (αs = 0.78 – 0.96) with the 

exception of the SOCRATES Ambivalence and TSRQ Amotivation subscales which were 

acceptable (αs = 0.67 and 0.58, respectively).

Alcohol Use Disorders Identification Test-C (AUDIT-C) (Bush et al., 1998)—The 

AUDIT-C is a 3-item screening tool developed to identify persons who are hazardous 

drinkers or who have active alcohol use disorders. Each item has five response options. 

Responses are weighted such that between 0 and 4 points are possible per item. The AUDIT-

C was administered during the phone screen as a check to ensure that individuals referred on 

to the baseline assessment were likely to meet DSM-5 criteria for an alcohol use disorder. 

This measure has good sensitivity and specificity for identifying men and women with an 

AUD.

Timeline Follow-Back (TLFB) (Sobell and Sobell, 1992)—The TLFB is a calendar-

based retrospective recall interview of daily alcohol use. Participants completed the TFLB at 

several time points: baseline (i.e., past 180 days), first treatment session (i.e., days since 

baseline session), during treatment, end-of-treatment, and 3- and 6-months post-treatment. 

Research with the TLFB has demonstrated that drinking behavior can be reliably assessed 

over longer intervals (Carey, 1997, Maisto et al., 1982, Sobell et al., 1979).

Mini International Neuropsychiatric Interview. (Sheehan et al., 1998)—This 

diagnostic measure was adapted for this study and based on the DSM-5 diagnostic criteria. 

The current study began recruitment during the transition from the DSM-IV to the DSM-5 

and the new version of the MINI was not published for two years. The substance use 

disorder modules were modified (i.e., the addition of the craving item) to reflect the revised 

DSM-5 diagnostic criteria.

Alcohol Dependence Scale (ADS) (Skinner and Allen, 1982)—The ADS is a 25-

item measure of the severity of alcohol dependence. It assesses alcohol withdrawal 

symptoms, impaired control over drinking, awareness of a compulsion to drink, increased 

tolerance to alcohol, and salience of alcohol-seeking behavior. The individual items have 

varying response options, ranging from 2 to 4 choices with higher scores indicating greater 

dependence.

Short Inventory of Problems-Alcohol (SIP-A) (Miller et al., 1995)—The SIP-A is a 

15-item measure of the adverse consequences of alcohol use. Participants indicate how often 

each of the listed consequences has occurred in the past 3 months (“never,” “once or a few 

times,” “once or twice a week,” “daily or almost daily”; scored 0-3).
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Alcohol and Drug Consequences Questionnaire (ADCQ)(Cunningham et al., 
1997)—The ADCQ is a 33-item scale assessing the costs and benefits of changing an 

alcohol problem. Participants were asked how important each of the items would be if they 

stopped or cut down their alcohol use. Items are rated on a 0 (not applicable) to 5 (extremely 

important) Likert scale and form two subscales: (1) costs of change and (2) benefits of 

change.

Stages of Change and Treatment Readiness Scale (SOCRATES)(Miller and 
Tonigan, 1996)—The SOCRATES is a 19-item measure designed to assess awareness of 

problem drinking and motivation to change drinking behavior. Items are rated on a 1 

(strongly disagree) to 5 (strongly agree) Likert scale and form three subscales: (1) 

ambivalence, (2) recognition, and (3) taking steps to make a change.

Alcohol Abstinence Self-efficacy Scale (AASE)(DiClemente et al., 1994)—The 

AASE is a 20-item measure developed to assess the construct of self-efficacy as applied to 

alcohol abstinence. Participants rate their confidence to abstain in each situation on a 5-point 

Likert scale that ranges from 1 (not at all likely) to 5 (extremely likely). A brief 6-item 

version was administered at the PS (McKiernan et al., 2011), and the full 20-item measure 

was administered at the baseline assessment.

Commitment to Quitting Drinking Scale (CQDS)—This scale is an adaptation of the 

Commitment to Quitting Smoking Scale (CQSS) (Kahler et al., 2007), which is an 8-item 

measure conceptualized as the state of being personally obligated to persist in quitting 

smoking despite potential difficulties, craving and discomfort. The CQSS was modified to 

assess participants’ commitment to quit drinking. The measure was administered at the PS.

Positive and Negative Affect Scale (PANAS) (Watson et al., 1988)—The PANAS 

is a 20-item scale administered to assess levels of non-specific positive and negative mood. 

The PANAS was administered at the PS and the baseline assessment.

Treatment Self-regulation Questionnaire (TSRQ) (Deci and Ryan, 1985)—The 

TSRQ is a 15-item measure that assesses a person’s reasons for engaging in or changing a 

health behavior. In the current study, we assessed “reasons for participating in treatment for 

managing my alcohol use.” Responses are provided using a seven-point Likert scale ranging 

from 1 (not at all true) to 7 (very true). There are four subscales: (1) autonomous motivation, 

(2) introjection, (3) external regulation, and (4) amotivation.

Statistical Analyses

The Data Structure—The data for each participant was a time series of 20 weekly 

intervals in which each interval, except the first, consisted of the number of days abstinent 

(NDA) for that week (see Fig 2). The first interval, in contrast, was the mean of a 

participant’s NDA for the previous 19 weeks (i.e., drinking history). The response variable 

NDA was thus an integer value ranging from 0 to 7. The 20-weekly interval series was 

segmented into three phases with the start of treatment being Week 0.1 The first phase was 

the Distal Pretreatment phase from Weeks −8 to −4. The second was the Proximal 
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Pretreatment phase from Weeks −4 to 0. The third phase was the Treatment phase from 

Weeks 0 to 11. A fourth Follow-up phase was appended at Months 3 and 6, but was analyzed 

separately. The amount of missing data was small and monotone, with only 17 out of 205 

subjects (8.3%) having any missing data and the amount ranging from 1 to 11 missing 

responses among these 17 subjects. The 6-month follow-up rate was 91.7%.

Statistical Model—The overall statistical model was a finite mixture model (McLachlan 

and Peel, 2000) for which each basic model was a longitudinal binomial model with serial 

correlation. We postulated that the responses could exhibit different trajectories in the Distal-

Pretreatment, Proximal-Pretreatment, and Treatment phases. To accommodate these possibly 

different trajectories the basic model was a logistic link for a cubic spline with 

predetermined knots at Week −4 and Week 0 (Hastie et al., 2001). The serial correlation was 

assumed to be first-order autoregressive [AR(1)]. To determine the number of classes, a 

second, truncated basic model was used in which only Weeks −8 to 0 were used with a 

single knot at −4 and for which responses were assumed independent.

Statistical Estimation—The estimation of the finite mixture of cubic spline models 

proceeded in three steps. The first step determined the adequacy of the longitudinal, cubic 

spline, binomial-logistic, AR(1) regression model. The cubic spline regression with knots at 

−4 and 0 weeks was fitted to the response variable for the entire 20 weeks of observations 

for all subjects without class structure by generalized estimating equations (GEE) (Diggle et 

al., 1994, Hardin and Hilbe, 2013) as implemented in the R (Team, 2018) package geepack 

(Halekoh et al., 2006). Predicted values were obtained from the estimated model along with 

pointwise 95% probability intervals via simulation. Model adequacy was determined by 

comparisons with mean responses at each data point, probability intervals, data 

visualization, and assessing the serial correlation structure.

In the second step, the number of components in the mixture model (McLachlan and Peel, 

2000) was determined by the truncated basic model using the first 8 weeks of Pretreatment. 

There was no missing data in this subset. Using the R package flexmix (Leisch, 2004), the 

mixture was fitted for 1 to 10 possible classes. The choice of number of classes was based 

on information statistics (AIC, BIC) and their scree plots and interpretive heuristics, together 

with theoretical knowledge. The adequacy of the class separation was assessed by clustering 

diagnostics.

Once the number of classes was determined, the full basic model was again used for the full 

20 observations within each class. Separate GEE analyses were used to estimate the 

parameters for each within-class model. Each model-based estimate was the expected value 

of the model that belonged to the class with the highest estimated probability (Fraley and 

Raftery, 2002) and pointwise 95% probability intervals by simulation. For the Follow-up 
phase, the means and 95% confidence intervals were estimated for the follow-up responses 

at 3 and 6 months.

1There are 12 treatment sessions that are represented in Figure 2 as 11 weekly intervals. Timepoint “0” represents the weekly interval 
between the baseline assessment and the first treatment session.
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Two additional, post-hoc analyses were conducted. The first analysis compared the 

trajectories of the responses during the Pretreatment phase between Weeks −4 and 0 among 

the three classes. Models consisting of logistic-binomial, AR(1), quadratic polynomials with 

class-by-polynomial interactions were fitted to these data. The second analysis compared the 

change in NDAs from the beginning to the end of treatment, as well as to the 3- and 6-

months points among the three classes. Additional details regarding the statistical models 

and procedures may be found in the Supplement.

RESULTS

Pretreatment Trajectory Classes

The model diagnostics conducted in the first step showed that the longitudinal, cubic spline, 

logistic-binomial, and full basic model adequately fit the data. Linear and quadratic spline 

models did not adequately fit the observed means and the quartic model did not improve the 

fit over the cubic model. The observed means corresponded closely to the predicted values, 

falling within the 95% pointwise confidence intervals. The observed serial correlation was 

AR(1) with the estimated correlation r = .90,se = .011, so that the serial correlation 

decreased exponentially from .90 at lag 1 to .17 at lag 19. The patterns of observed 

autocorrelations matched the estimated autocorrelation.

The determination of the number of mixture components yielded 8 possible classes based on 

the minimum AIC and BIC information statistics. Scree plots showed a substantial decrease 

in the AIC and BIC from one to three classes followed by attenuated decreases for more than 

three. The 3-class mixture showed only slight overlap among the classes. Thus, the 3-class 

mixture was selected in an effort to balance model fit with interpretability.

For the final estimation, three cubic splines with knots at −4 and 0 weeks and serial 

correlation were fitted to the entire 20 weeks of observations, one for each of the 3 classes. 

Figure 2 presents for each class the observed mean days abstinent and fits, along with the 

corresponding 95% pointwise probability intervals.

The first class, named High Abstinence—Minimal Increase (HA-MI), represents individuals 

(n = 64; 31.2%) who reported a high level of pretreatment NDA with a slight linear increase 

(p < .043) during the eight-week pretreatment interval. The second class, named Low 

Abstinence—Steady Increase (LA-SI), represents individuals (n = 73; 35.6%) who reported 

a low level of pretreatment NDA followed by a substantial linear increase (p < .0001) 

beginning two weeks prior to the PS and continuing up to the first treatment session. The 

third class, named Non-abstinent Accelerated Increase (NA-AI), represents individuals (n = 

68; 33.2%) who reported no or very low levels of pretreatment NDA, but demonstrated an 

accelerated increase (p < .0054) following the PS and continuing up to the first treatment 

session. Figure 3 shows how the three derived trajectories compare to the trajectory for the 

combined sample.
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Demographics

Table 1 presents the demographic characteristics of all study participants separately by 

pretreatment change trajectory class. There were no significant differences between 

trajectory classes for any of the demographic variables assessed.

Drinking Characteristics

Table 2 presents the drinking characteristics of the sample, including quantity and frequency 

of alcohol consumption for the 131-day drinking history period (HX)2 and the extent of 

alcohol dependence, alcohol problems or AUD severity at baseline. Class 1 (HA-MI) reports 

the highest percent days abstinent (PDA) and differs significantly from each of the other 2 

classes. Class 3 (NA-AI) reports the lowest PDA and differs significantly from each of the 

other 2 classes. An identical pattern exists for percent days heavy drinking (PDH), but Class 

1 (HA-MI) reports the lowest percentage of PDH and Class 3 (NA-AI) reports the highest 

percentage of PDH. There were no differences between classes on measures of AUD 

severity or alcohol dependence severity assessed at the in-person baseline assessment. 

However, the classes differed on AUDIT-C scores assessed during the PS with Class 3 

reporting a significantly higher score compared to Classes 1 and 2.

Individual Difference Characteristics

Table 3 presents data from baseline self-report measures of constructs hypothesized to be 

related to pretreatment change status. A common pattern emerges with Class 3 (NA-AI) and 

2 (LA-SI), differing significantly from Class 1 (HA-MI), but not from each other. This 

pattern holds for the AASE, CQSS, and the Recognition and Taking Steps subscales of the 

SOCRATES. In addition, Class 3 (NA-AI) reports significantly higher scores on the Costs of 

Change subscale of the ADCQ compared to Classes 1 and 2. Finally, compared to Class 3, 

Class 1 (HA-MI) reports significantly higher scores on the External Regulation Scale of the 

TSRQ and the Ambivalence scale of the SOCRATES. For these same two variables, Class 2 

reports significantly higher scores than Class 3 and significantly lower scores than Class 1.

Relationship of Pretreatment Trajectories to Within- and Post-treatment Changes in 
Drinking

Table 4 contains values for within- and between-class change in NDA from baseline to the 

post-treatment assessment and the 3- and 6-month treatment follow-up assessments. For 

within-class change, NDA for Class 1 (HA-MI) increased significantly from baseline to each 

of the three post-treatment assessment time points. NDA for Class 2 (LA-SI) increased 

significantly from baseline to post-treatment and from baseline to the 3-month follow-up 

only. Finally, NDA for Class 3 (NA-AI) increased significantly from baseline to each of the 

three post-treatment assessment time points.

For between-class change, the change in NDA in Class 2 (LA-SI) was not statistically 

different from the change in Class 1 at any of the three post-treatment assessment time 

2A 180-day timeline follow-back was conducted at the baseline assessment. The 8-week pretreatment phase includes the 7-week 
period (49 days) prior to the baseline plus the 1-week period between baseline and the first treatment session. To obtain the number of 
days in the Drinking history interval (HX) we subtracted 49 days from 180, which resulted in 131 days.
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points. The change in NDA in Class 3 (NA-AI) was significantly greater than the change in 

Class 1 at each of the three post-treatment assessment time points and significantly greater 

than the change in Class 2 at the 3- and 6-month follow-up assessments.

We also examined changes in drinks per drinking day (DDD) across the three classes and 

found no between-class differences in the pattern of change F(4.74, 220.30) = .47, p = .789. 

However, all three classes did reduce their drinks per drinking day. There was an overall 

quadratic trend across the three classes, such that DDD decreased from baseline (M = 6.53, 

SD = 2.86) to end of treatment (M = 4.51, SD = 2.81) and 3-month follow-up (M = 4.48, SD 
= 2.96), and then increased at 6-month follow-up (M = 5.04, SD = 3.30).

DISCUSSION

This study provides evidence that a substantial subset of individuals who initiate treatment 

for an AUD begin to change (i.e., reduce) their drinking prior to attending the first treatment 

session. Using finite mixture modeling we identified three pretreatment trajectory classes: 1) 

High Abstinence—Minimal Increase (HA-MI), 2) Low Abstinence—Steady Increase (LA-

SI), and 3) Non-Abstinent—Accelerated Increase (NA-AI). Thus, all three trajectory classes 

demonstrated pretreatment change in NDA per week, but the classes differed on the amount 

of change, when the change began (i.e., before or after phone screen), and the rate of change. 

With regard to treatment effects, this trajectory classification was predictive of within-

treatment changes in drinking as well as post-treatment drinking outcomes. To summarize, 

NA-AI participants demonstrated the greatest change from baseline to all post-treatment 

assessment time points; LA-SI participants demonstrated a significant effect at post-

treatment and 3 months but not at 6 months; and HA-MI participants demonstrated a small 

yet significant change in drinking from baseline to all post-treatment assessment time points. 

Thus, NA-AI participants, the group that was drinking daily or nearly every day during the 

8-week pretreatment phase reduced their drinking the most during treatment and 

demonstrated the greatest change in drinking at the follow-up assessments relative to their 

baseline. This group’s pattern of pretreatment change also resembles assessment-related 

behavior change (Clifford and Davis, 2012) as demonstrated by an accelerated rate of 

change that began after the phone screen and which continued up to the first treatment 

session.

To our knowledge, the present study is the first specifically designed to capture changes in 

drinking prior to the first treatment session in a sample of men and women with AUD. These 

findings add to the growing literature (Epstein et al., 2005, Stasiewicz et al., 2013, Kaminer 

et al., 2008, Morgenstern et al., 2007, Ondersma et al., 2012, Penberthy et al., 2007, Sobell, 

2011) demonstrating that for some individuals, a substantial reduction in drinking takes 

place prior to the initiation of formal treatment, with changes occurring as early as two 

weeks prior to placing a call to a treatment program.

The present study also extends previous work by examining differences between the three 

pretreatment trajectory classes on individual difference variables including demographics, 

alcohol use and alcohol problem severity, and several variables that have been well 

established as broadly related to health behavior change (e.g., self-efficacy, commitment to 
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change). The three classes were found not to differ on any of the demographic variables 

assessed. Notably, Class 2 (LA-SI), which demonstrated the most pretreatment change, did 

not differ from the other two classes on self-reported levels of social, educational, or 

economic resources, which have been shown in other research to support individual health 

behavior change (Kelly and Barker, 2016).

With regard to pretreatment alcohol consumption, there were no between-class differences in 

drinks per drinking day. However, Class 3 (NA-AI) reported significantly more heavy 

drinking days compared to Class 1 and Class 2. Although Class 3 reported fewer days 

abstinent and more heavy drinking days, there were no between-class differences on several 

measures of alcohol problem severity. Average scores for alcohol-related problems were in 

the ninth decile of the SIP-A (Miller et al., 1995) and in the severe level of dependence on 

the ADS (Skinner and Allen, 1982). Also, more than 80% of participants in each group met 

DSM-5 criteria for AUD-severe (i.e., 6-11 symptoms). Thus, alcohol problem severity does 

not appear to be a factor in distinguishing pretreatment trajectory classes. However, the 

absence of an association between alcohol problem severity and class may be due to range 

restriction (i.e., the majority of participants scored high on all measures of severity) or may 

reflect the fact that associations between consumption and psychosocial functioning are 

often found to be low (Witkiewitz, 2019).

However, trajectory class differences were found for several variables associated with health 

behavior change. Relative to Class 3 (NA-AI), individuals in Class 1 (HA-MI) and Class 2 

(LA-SI) reported fewer costs associated with changing alcohol use. Class 1 also reported 

greater confidence in their ability to abstain, greater commitment to quitting, and greater 

motivation to change relative to Classes 2 and 3. Given that constructs were assessed at 

baseline, it is possible that these differences reflect individuals’ self-observation of recent 

behavior. For example, Class 1 reported a consistently greater number of days abstinent per 

week during the pretreatment phase and would be expected to report greater abstinence self-

efficacy. It seems plausible, however, that stronger commitment and abstinence self-efficacy 

and fewer perceived costs of change preceded and were at least partially responsible for the 

higher NDA reported by Class 1.

Without resolving issues of causality, the results of this study suggest that the number of 

days abstinent (NDA) per week just prior to initiating treatment is inversely related to the 

amount of change in drinking during treatment and with post-treatment alcohol use. 

Specifically, Class 1 and Class 2, which reported greater NDA prior to treatment entry, made 

less within-treatment change, whereas Class 3 (NA-AI), which reported the fewest NDA per 

week prior treatment, demonstrated the greatest change in NDA per week at each of the 

three post-treatment assessments.

Although Class 3 (NA-AI) showed the most within treatment change, this class reported 

fewer abstinent days per week relative to Classes 1 and 2 at all three post-treatment 

assessments. Thus, Class 3 may derive benefit from increased treatment duration or 

additional aftercare following treatment. They also may benefit from additional time spent 

addressing obstacles or barriers to change. Such efforts may help to maintain treatment 

gains, initiate additional change and prevent relapse, and are consistent with current NIAAA 
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research priorities on recovery processes (NIH, 2019). Class 1 (HA-MI), which 

demonstrated the least amount of change in days abstinent during treatment, may benefit 

from a treatment approach that emphasizes alternative end-points such as reducing the 

number of heavy drinking days and improving non-consumption outcomes such as craving, 

psychosocial functioning, and quality of life (Witkiewitz, 2013). Finally, Class 2 (LA-SI), 

which showed the greatest increase in NDA during the pretreatment phase, might benefit 

from a treatment approach that supports and reinforces changes already made and offers 

guidance for avoiding relapse. A useful clinical approach with such clients may be to ask 

them how they were able to make pretreatment changes (Rosengren et al., 2000) (Berg and 

Miller, 1992). Moreover, knowledge that pretreatment change has occurred may be of value 

to clinicians in being able to identify and capitalize on client strengths, enhance self-efficacy, 

and continue progress and maintain gains.

Several additional clinical and research implications follow from the results of this study. 

One such implication is that a person’s pretreatment drinking behavior should be assessed 

and used to make decisions in clinical trials investigating adaptive treatment approaches. 

Such approaches, which utilize aspects of patients’ current functioning as a basis for 

assignment to treatment condition (Petry et al., 2012), have been increasingly considered in 

clinical research. However, trials have not yet investigated pretreatment change as a patient 

characteristic for determining initial treatment decisions. The phenomenon of pretreatment 

change is relatively widespread, occurring across a number of mental health disorders (e.g., 

anxiety, depression), in addition to alcohol use disorders. Making use of the predictive value 

of this phenomenon has great appeal in settings where a premium is placed on the efficiency 

with which clinicians are able to make decisions regarding appropriate treatment assignment 

or duration. Importantly, results from such studies have the potential simultaneously to 

conserve resources and improve treatment outcomes. To date, we know of no published data 

that examines whether different intensities or types of treatments are appropriate and 

beneficial for those who change their drinking behavior during the pretreatment interval as 

compared with individuals who make no or few pretreatment changes in drinking.

Treatment may play a different role for individuals who demonstrate significant pretreatment 

change. In these instances, treatment may consolidate, rather than initiate, positive changes 

in drinking (Tucker, 1995). In support of this idea, one study (Stasiewicz et al., 2013) found 

that their pretreatment change group showed no further significant within-treatment change 

in drinking, in contrast to the non-change group, which demonstrated increases in PDA and 

decreases in DDD. Studies that assign pretreatment changers to active versus delayed 

treatment could shed light on the consolidation versus initiation role of treatment.

In addition to the aforementioned clinical implications, results from the current study have 

implications for research design and analysis. The phenomenon of pretreatment change 

poses a challenge to standard methods of evaluating treatment effects as linear over time 

(Ondersma et al., 2012). Given that the analysis of clinical trial data commonly uses the last 

pretreatment time point as a baseline, any “anticipation effects” that occur after baseline 

assessment but before the first treatment session cannot be attributed to treatment itself 

(Ondersma et al., 2012). In addition, including individuals who demonstrate substantial 

pretreatment change (i.e., LA-SI) diminishes within-treatment effects as they demonstrate 
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less change during treatment as a result of the improvements in drinking that participants 

have made on their own prior to the start of treatment (Stasiewicz et al., 2013).

In response to these issues, one approach is to conduct analyses separately for those who 

demonstrate significant pretreatment change in drinking versus those who do not, either as 

two separate groups or by including change versus no-change status as a covariate. However, 

because participants themselves determine whether they belong to a change or no-change 

condition, causal inference regarding the impact of treatment would be confounded with 

self-selection. Another approach would be to move the end of the baseline period to much 

earlier, perhaps two weeks before the PS, to eliminate pretreatment change altogether in 

measuring treatment effects. While this maneuver may be analytically successful, the design 

now includes “anticipation effects” prior to treatment as part of the treatment itself. This 

approach would allow for causal inference regarding treatment in a clinical trial but would 

include “anticipation of treatment” (which cannot logically vary as a function of the not-yet 

determined treatment assignment condition) as part of the mechanism of treatment change. 

A variant of this approach would be to include multiple baselines in an attempt to isolate the 

anticipation effect. Nonetheless, this approach runs afoul of the critique offered by 

Ondersma et al (2012).

The best, but most difficult approach, is to conduct random assignment to treatment after the 

participant’s pretreatment change status has been determined (i.e., immediately prior to the 

start of treatment). The treatment effect would then be contained within the change or non-

change classifications, and the causal inferences would remain valid within classification. 

This approach, in effect, generates two randomized studies, one for change and one for non-

change, but has the advantage of allowing separate treatments for each. In fact, this is the 

approach that we have taken in an ongoing non-inferiority trial (NIAAA, R01 AA023179). 

Finally, future research should further refine the classification of pretreatment change status 

with the dual purpose of increasing our understanding of the factors that promote 

pretreatment change for these individuals and providing treatments that will assist them in 

capitalizing on the positive changes they have already made. Though recommendations 

about the specific content of tailored treatment are bolstered by between-class comparisons 

of change (see Table 4), there is a methodological issue to consider. Bounded outcome 

variables, such as the one used in this study, pose a methodological challenge for research. 

The challenge emerges in the ceiling and floor effects, both of which are manifest in this 

study. The NA-AI class, by virtue of having the fewest days abstinent at treatment initiation, 

had the most room to change. The HA-MI and LA-SI classes, by virtue of having more days 

abstinent, had less room to change, and it is more difficult for them to improved. 

Nevertheless, future research should focus on developing additional strategies or 

interventions to initiate and promote greater change in drinking in the NA-AI class.

The current study has several limitations. First, this study used a single sample of AUD 

treatment-seekers and thus, it’s not certain that the classification model would produce 

similar results in other samples. Second, most participants met DSM-5 criteria for severe 

AUD, which limits the generalizability of the results to individuals with mild and moderate 

AUD. Also, given the high rate of severe AUD and high alcohol dependence of our sample, 

we were not able to examine the impact of AUD severity on pretreatment change status. 
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Third, as mentioned above, the use of a bounded outcome variable (number of days 

abstinent per week) imposes ceiling and floor effects. To address the constraints of ceiling 

and floor effects, future research might consider measuring a spectrum of outcome variables, 

such as psychosocial functioning and quality of life (Kiluk et al., 2019). Finally, the 

classification approach used was empirically driven. No underlying psychological 

mechanisms for catalysts of change or for the trajectories of change, such as commitment 

and motivation to change drinking, were incorporated in the analysis. We welcome new 

developments that would refine and improve classification methods for evaluating 

pretreatment change.

Summary and Conclusions

These limitations aside, to our knowledge this is the first study specifically designed to 

examine pretreatment changes in drinking in a sample of men and women seeking treatment 

for AUD. Using a finite mixture model approach to classification, we identified 3 

pretreatment change trajectory groups accelerating at different rates with regard to weekly 

NDA. One group demonstrated minimal or no change during the 8-week pretreatment 

period. A second group began the process of pretreatment change approximately 2 weeks 

prior to the PS and demonstrated greater change in NDA per week than the other two classes 

and the third group demonstrated an accelerated pattern of change that began after the PS. 

With regard to the impact of pretreatment change on later outcomes (Epstein et al., 2005, 

Stasiewicz et al., 2013, Rosengren et al., 2000), Class 3 (NA-AI) demonstrated the most 

within-treatment change, Class 2 (LA-SI) demonstrated the most pretreatment change, but 

less within-treatment change compared to Class 3 (NA-AI), and Class 1 (HA-MI) also 

demonstrated significant within-treatment change although less change relative to the other 

two classes. At the 6-month follow-up, Classes 1 and 3, but not Class 2, continued to 

demonstrate a significant and positive outcome for NDA. Thus, while two previous studies 

found that pretreatment change in alcohol use predicted better 3-month (Stasiewicz et al., 

2013) and 12-month (Epstein et al., 2005) treatment outcomes, the results of this study show 

the greatest treatment effect for Class 3, the non-abstinent group. However, with regard to 

the absolute value of days abstinent per week, having more days abstinent in the week prior 

to the first treatment session is predictive of more abstinent days at the end of treatment and 

at 3- and 6-months following treatment. Study findings emphasize the importance of not 

treating all individuals entering alcohol treatment as though they have the same treatment 

needs, as this may be a highly inefficient use of resources. Instead, treatment should be 

adapted to account for the impact of pretreatment trajectories of alcohol use on within-

treatment and post-treatment outcomes, thus making treatment more efficient and potentially 

more effective for those who change more or less prior to treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix

Study Advertisement

Concerned about your drinking? Has a loved one or friend ever expressed concerns about 

your drinking? If this is you, then pay close attention to this opportunity. The University at 

________ is offering confidential research-based treatment for men and women who are 

experiencing problems with alcohol.

This confidential program is run by professional and understanding counselors…

Take the first step and call 555-55-55 today. That’s 555-55-55 to find out more about this 

confidential research-based treatment program, available at no cost to you through the 

University at ______________. The number again is 555-55-55.
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Figure 1. 
Study timeline showing the 8-week pretreatment period.
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Figure 2. 
Fitted and observed mean days abstinent per week for each pretreatment trajectory class.
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Figure 3. 
A comparison of the three trajectory classes with the trajectory for the combined sample.
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Table 1.

Descriptive Statistics for Participants by Pretreatment Change Trajectory Class (N=205)

Classes

Class 1 HA-MI n=64 
(31.22%)

Class 2 LA-SI n=73 
(35.61%)

Class 3 NA-AI n=68 
(33.17%)

P-value

Age, mean (SD) 52.20 (9.32) 51.11 (9.58) 52.50 (9.54)
0.66

a

Gender, n (%)

 Male 41 (64.06) 45 (61.64) 39 (57.35)
0.73

b

 Female 23 (35.94) 28 (38.36) 29 (42.65)

Race, n (%)

 White/Caucasian 57 (89.06) 64 (87.67) 60 (88.24)
0.78

b

 Black/African-American 4 (6.25) 6 (8.22) 6 (8.82)

 American Indian/Alaskan Native 0 2 (2.74) 0

 Native Hawaiian/Pacific Islander 1 (1.56) 0 0

 Other 2 (3.13) 1 (1.37) 2 (2.94)

Hispanic/Latino, n (%)

 No 62 (98.41) 70 (95.89) 63 (92.65)
0.30

b

 Yes 1 (1.59) 3 (4.11) 5 (7.35)

Education, n (%)

 ≤High school 16 (26.23) 14 (20.90) 13 (19.40)
0.59

b

 Some college 9 (14.75) 16 (23.88) 17 (25.37)

 College graduate 36 (59.02) 37 (55.22) 37 (55.22)

Income, n (%)

 <$10,000 3 (4.69) 3 (4.23) 2 (2.94)
0.96

b

 >$10,000–40,000 17 (26.56) 17 (23.94) 17 (25.00)

 >$40,000–70,000 22 (34.38) 21 (29.58) 23 (33.82)

 >$70,000 22 (34.38) 30 (42.25) 26 (38.24)

Note: SD = Standard deviation; HA-MI = High Abstinence-Minimal Increase; LA-SI = Low Abstinence-Steady Increase; NA-AI = Non-
Abstinence-Accelerated Increase.

a
P-value from Analysis of Variance (ANOVA) test

b
P-value from the Fisher’s Exact test
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