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Abstract

Background—Alcohol craving, defined as the subjective experience of an urge or desire to use 

alcohol, has been identified in numerous settings as a significant predictor of alcohol use and 

alcohol relapse following treatment for alcohol use disorders. Yet, numerous limitations to the 

conceptualization and measurement of drinking temptation has led many researchers to question 

whether self-reported drinking temptation is a useful construct for evaluating treatments for 

alcohol use disorders.

Methods—Secondary analyses of data from Project MATCH, a multisite randomized clinical 

trial, were conducted to examine the association between a single item measure of self-reported 

“temptation to drink” and drinking outcomes. The first goal was to determine whether temptation 

to drink changed during the course of treatment for alcohol dependence. The second goal was to 

assess the predictive validity of temptation to drink, assessed during the fourth session of 

treatment, as a predictor of past 30 day drinking rates and past 90 day drinking-related 

consequences at one year and three years following treatment.

Results—The temptation to drink decreased significantly during treatment and self-reported 

temptation to drink during the fourth session of treatment was significantly associated with 

numerous drinking outcomes (including quantity, frequency, and consequences) at one year post-

treatment (R2 = 0.04 to 0.11), and number of drinks per drinking day at three years following 

treatment (R2 = 0.02). A dichotomous measure of temptation to drink (not at all tempted versus all 

other levels of temptation) had greater sensitivity as a predictor of drinking outcomes at one-year 

and three-years post treatment than alternative drinking measures (e.g., any drinking, any heavy 

drinking days) assessed during treatment.

Conclusions—A single item measure of temptation to drink was a reasonable predictor of short- 

and long-term drinking outcomes following treatment and comparable to commonly used 

measures of drinking outcomes for alcohol clinical trials.
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Introduction

Alcohol craving is one of the strongest predictors of alcohol relapse to emerge in both pre-

clinical and clinical research studies on alcohol dependence (Anton, 1999; Breese et al., 

2011; Drummond, 2001; Marlatt, 1978; Sinha and O’Malley, 1999). Many of the promising 

pharmacotherapies and the most effective psychotherapies for addiction have focused on 

reducing or managing alcohol craving (Leggio et al., 2010; O’Brien, 2005). The association 

between craving and alcohol use disorders has been so strongly supported in empirical 

research that the revision of the Diagnostic and Statistical Manual for Mental Disorders 

(American Psychiatric Association, 2000) may incorporate craving as one of the diagnostic 

criteria for alcohol use disorders (de Bruijn et al., 2005; Keyes et al., 2011). The 

International Classification of Diseases (ICD-10) currently includes “A strong desire or 

sense of compulsion to drink” as a diagnostic criterion for alcohol dependence (World 

Health Organization, 1992).

Researchers, clinicians and patients generally agree that “craving” is an important feature in 

the maintenance of heavy drinking and in the precipitation of drinking lapses following 

treatment. Yet, conceptual definitions of craving vary widely (Anton, 1999; Potgieter et al., 

1999; Rosenberg, 2009; Skinner and Aubin, 2010; Tiffany et al., 2000) and there has been 

controversy over the measurement and utility of the craving construct (Abrams, 2000; 

Drummond, 2001; Sayette et al., 2000). Neurobiological, physiological, affective, cognitive, 

and behavioral models of craving exist and each model has its own set of definitions for the 

term “craving.” Despite the ongoing debate about the operationalization of craving (Skinner 

and Aubin, 2010), there is a growing literature supporting the concept of craving as an 

important treatment target for individuals with alcohol use disorders (Addolorato et al., 

2005a; Anton, 1999; Oslin et al., 2009; Tiffany et al., 2012).

Based on the extant literature craving has largely been defined as a multidimensional 

construct (Addolorato et al., 2005b; Kavanagh et al., 2009; Potgieter et al., 1999; Raabe et 

al., 2005), with a considerable focus on developing “objective” measures of craving 

(Drummond et al., 2000). For example, physiological and neurobiological responses to 

substance cues or stressors are commonly employed as measures of cue reactivity 

(Addolorato et al., 2005b; Goudriaan et al., 2010; Heinz et al., 2009; Sinha et al., 2009). 

From the cognitive perspective researchers have attempted to understand craving using tests 

of attentional bias and implicit attitudes (Field et al., 2008; Garland et al., 2012; 

Schoenmakers and Wiers, 2010). Yet the question of whether these “objective” measures can 

take the place of self-report measures has been debated (Rosenberg, 2009). Importantly the 

antecedents of craving may be less important than the patient’s own experience of craving 

and drinking temptation, especially considering the variety of triggers that can elicit the 

desire or temptation to drink. The experience of temptation to drink could also be reflective 

of greater dysfunction in reward circuitry, which may make an individual more susceptible 

to relapse (Kühn and Gallinat, 2011). Thus, the client’s own report of drinking temptation 

during an intervention could be an important factor in understanding the client’s potential 

for alcohol relapse.
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The strong association between subjective craving during treatment and post-treatment 

drinking outcomes has been supported in several recent studies (e.g., Higley et al., 2011; 

Oslin et al., 2011; Schmidt et al., 2011; Sinha et al., 2011; Witkiewitz et al., 2011). Higley 

and colleagues (2011) recently found that self-reported stress-induced craving in the 

laboratory significantly predicted shorter time to first drink, more drinks per week, and 

lower abstinence rates following 12-weeks of outpatient treatment for alcohol dependence. 

Self-reported alcohol craving in response to stress and alcohol cues (Sinha et al., 2011) or in 

the absence of any alcohol cues (Oslin et al., 2011) has also been shown to predict a shorter 

time to alcohol relapse 3- and 6-months following residential treatment, respectively. 

Schmidt and colleagues (2011) found that a multidimensional craving scale predicted 

treatment outcomes up to two years following residential treatment for alcohol dependence. 

Yet few studies have examined changes in craving during treatment or whether craving 

predicts longer term drinking outcomes following outpatient treatment.

Importantly, the multidimensional craving scales and laboratory assessments of craving used 

in prior studies may not be feasible for most clinical settings. Thus, research is needed on 

whether brief self-report measures of craving can be useful for predicting clinical outcomes 

following alcohol treatment. The goal of the current study was to examine a single item 

measure of “temptation to drink” assessed during treatment as a predictor of drinking rates 

and drinking-related consequences at one year and three years following treatment using 

data from Project MATCH, a multisite randomized clinical trial for alcohol dependence. I 

was specifically interested in whether changes in temptation to drink occurred during 

treatment and how well temptation to drink predicted both short- and long-term drinking 

outcomes following treatment. Finally I compared the overall accuracy, sensitivity, and 

specificity of self-reported temptation to drink in predicting short- and long-term categorical 

drinking outcomes in comparison to two commonly employed endpoints in alcohol clinical 

trials (no drinking days and no heavy drinking days; see Falk et al., 2010).

Materials and Methods

The data for the current study is from the outpatient sample of the multi-site, randomized 

clinical trial of alcohol treatment matching, known as “Matching Alcoholism Treatments to 

Client Heterogeneity” (Project MATCH Research Group 1993). The trial recruited 1,726 

participants with alcohol use disorders and randomly assigned them to three individually 

delivered treatments: (a) Cognitive-Behavioral Therapy (CBT; Kadden et al., 1992)), (b) 

Motivational Enhancement Therapy (MET; Miller et al., 1992), and (c) Twelve-Step 

Facilitation (TSF; Nowinski et al., 1992). Project MATCH recruited from nine clinical 

research sites across the United States and consisted of two independent arms of 

investigation, referred to as the “outpatient” and “aftercare” arms. In the outpatient arm (n = 

952), participants were recruited from the community or outpatient treatment centers. In the 

aftercare arm (n =774), participants were recruited from intensive day hospital or inpatient 

treatment centers. The outpatient arm completed follow-up assessments up to one year and 

three years following treatment, whereas the aftercare arm only completed follow-up 

assessments up to one year following treatment. Given the focus on one and three year 

outcomes in the current study, only the data from the outpatient arm were analyzed.
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Upon meeting inclusion and exclusion criteria, participants were given an intake diagnostic 

evaluation, which consisted of: (a) demographic history; (b) alcohol, drug, and psychotic 

screen sections of the Structured Clinical Interview for DSM-III-R (Spitzer and Williams, 

1985); (c) estimates of alcohol consumption via the Form 90 (Miller and Del Boca, 1994); 

(d) legal, psychiatric, and family history sections of the Addiction Severity Index (McLellan 

et al., 1992); and (e) measures of mood disorders, sociopathy, and social support. After 

providing informed consent and completing intake assessments, participants were then 

randomized to one of three treatments (CBT, MET, and TSF). Follow-up assessments were 

conducted immediately post-treatment, 6-, 9-, 12-, 15-, and 39-months after the first therapy 

session (i.e., 3-, 6-, 9-, 12-, and 36-months following treatment). A comprehensive list of all 

assessments can be found in previous Project MATCH publications (Project MATCH 

Research Group, 1993; 1997; 1998). For the current study, measures were used from 

assessments during the three months of treatment, one year following treatment, and three 

years following treatment. Measures relevant to the current study are described below.

Measures

The reliability and validity of the measures used in Project MATCH were adequate (see 

Project MATCH Research Group, 1997; Connors et al., 1994). Self-reported drinking data 

were corroborated via collateral informants and biochemical measures.

Temptation to drink—One item assessed at every MATCH treatment session was used as 

an indicator of temptation to drink in the current study. Specifically clients were asked at 

each session: “Overall, how tempted to drink have you been during this past week? on a 

scale of 1 (“Not at all”) to 5 (“Extremely”). Data on this item were available from at least 

one session for 894 individuals in the outpatient sample (92.4% of total sample; 98.1% of 

those individuals who attended at least one treatment session). The consistency of the 

temptation to drink item over time was α= 0.90 (whereby each assessment of the item was 

included in the calculation providing an estimate of the variance/covariance in the item 

across administrations of the item). There was good stability of adjacent session temptation 

ratings (correlations between adjacent session ratings ranged from 0.42 to 0.71). The 

intraclass correlation of the temptation to drink item assessed across time was 0.46, 

indicating that 46% of the variance in temptation to drink was attributable to differences 

across participants. Across sessions the rate of missing data ranged from 6.9% during the 

first session to 30.9% at the last session. Missing treatment session record data were not 

significantly associated with MATCH treatment assignment, gender, age, alcohol 

dependence symptoms, or baseline measures of drinking frequency, quantity, and drinking-

related consequences.

Drinking outcomes—Drinks per drinking day (DDD), percent drinking days (PDD), 

percent heavy drinking days (PHD), percent of subjects with no drinking days (ANYDD), 

and percent of subjects with no heavy drinking days (ANYHDD) were assessed using the 

Form-90 (Miller and Del Boca, 1994). The primary goal of the Form-90 interview is to 

gather information regarding a person’s drinking behavior over a three month (90 day) 

period using a calendar method, such that data can be summarized weekly or monthly during 

the assessment window. For the current study, I used drinking in the prior 30 days at each 
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assessment to define each of the outcome measures. Heavy drinking was defined as more 

than five standard drinks per occasion for men and more than four standard drinks per 

occasion for women.

The Drinker Inventory of Consequences (DrInC; Miller et al., 1995) was used to assess 

consequences experienced from drinking in the last three months. The DrInC is a self-report 

measure that asks the respondent to report on a 4-point Likert-type scale (0 = never, 3 = 

daily) how frequently they have experienced each of 50 drinking consequences, with higher 

DrInC scores indicating more consequences. The DrInC was treated as continuous for the 

majority of analyses and for the sensitivity/specificity analyses the approach of Cisler and 

Zweben (1999) was used to divide DrInC scores into “no alcohol problems” (subjects 

reporting “never” or “once or a few times” for any consequence item) and “with alcohol 

problems” (subjects reporting “once or twice a week” or “daily or almost daily” for any 

consequence item).

Missing drinking data were not significantly associated with MATCH treatment assignment, 

gender, age, alcohol dependence symptoms, or baseline measures of drinking frequency, 

quantity, and drinking-related consequences.

Statistical Analyses

For the current study, I had three primary analytic aims: (1) to assess whether changes in 

temptation to drink occurred during treatment; (2) to examine the association between self-

reported temptation to drink and both short- and long-term drinking outcomes (including 

PDD, DDD, PHD, and DrInC scores) following treatment; and (3) to estimate the overall 

accuracy, sensitivity, and specificity of self-reported temptation to drink during treatment, as 

compared to ANYDD and ANYHDD during the last month of treatment, in predicting 

categorical drinking outcomes (including ANYDD, ANYHDD, and drinking-related 

consequences) at the 12-month and three year follow-ups.

To assess changes in temptation to drink over time during treatment I estimated a latent 

growth curve model using Mplus version 6.1 (Muthén and Muthén, 2010). The parameters 

derived from a latent growth model provide information about the average level of 

temptation to drink (mean intercept) and the average change in temptation to drink over time 

(mean slope), as well as the individual variance around the intercept and slope. All models 

were estimated using maximum likelihood estimation, which provides the estimated 

variance-covariance matrix for the available data and is a preferred method for estimation 

when some data are missing, assuming the data are missing at random (Schafer and Graham, 

2002). Attrition analyses revealed no significant differences on any baseline study variables 

between those with missing data and those with complete data. Model fit was evaluated 

based on recommended cutoffs (Hu and Bentler, 1999) using non-significant χ2, Root Mean 

Square Error of Approximation (RMSEA < 0.06) and the Comparative Fit Index (CFI > 

0.95).

Next, linear regression models were used to examine the strength and direction of the 

association between temptation to drink during treatment and drinking outcomes (including 

PDD, DDD, PHD, DrInC scores, ANYDD, ANYHDD, and the DrInC composite) following 
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treatment. First, the association between temptation to drink and drinking outcomes was 

examined without additional covariates. Next, temptation to drink was examined together 

with drinking covariates, to determine whether temptation to drink predicted unique variance 

above and beyond the variance explained by the analagous variables assessed during 

treatment (e.g., PDD during treatment predicting PDD at one year).

Finally, I used binary classification tests (Altman and Bland, 1994) to estimate the overall 

accuracy, sensitivity (i.e., true positive rate), and specificity (i.e., true negative rate) of self-

reported temptation to drink in predicting short and long term categorical drinking outcomes 

(including ANYDD, ANYHDD, and DrInC composite) in comparison to two commonly 

employed binary endpoints in alcohol clinical trials (ANYDD and ANYHDD). For the 

binary classification tests (and no other analyses described above) the rating scale for the 

temptation item was dichotomized at the lowest level (“Not at all tempted”) versus all other 

levels (“a little tempted” to “extremely tempted”). To create the binary ANYDD and 

ANYHDD items I coded any drinking days and any heavy drinking days during the last 

month of treatment, respectively, as a “hit” (Falk et al., 2010).

Sensitivity represents the proportion of individuals who were positive on the outcome (e.g., 

heavy drinking), given a positive score on the predictor (e.g., tempted to drink). Specificity 

is the proportion of individuals who were not positive on the outcome (e.g., no heavy 

drinking days), given a negative result on the predictor (e.g., not tempted to drink). The 

overall accuracy is the proportion of correct results within the sample. While sensitivity, 

specificity, and overall accuracy are sample specific they do provide an estimate of how well 

a given variable might predict short- and long-term outcomes and can be particularly useful 

for comparing across different “diagnostic tests.”

Missing data is often prevalent in longitudinal studies. While the maximum likelihood 

approach being used in the latent growth curve and regression models uses all available 

outcome data, the predictor variables in the linear regression models and binary 

classification tests are not incorporated into the estimation and missing values are excluded. 

Thus for all regression and classification analyses, missing data needed to be excluded, 

imputed, or estimated. For both the temptation to drink and the ANYDD and ANYHDD 

outcomes I used four methods for handling missing data in separate analyses. First, a 

“complete case” analysis was done whereby all individuals who provided any of the 

treatment session data (n = 894) and Form 90 drinking day during treatment (n = 930) in the 

outpatient arm were examined. Next, three separate methods for imputing missing data were 

then conducted based on prior research: last observation carried forward (LOCF), missing 

equals the worst case scenario (e.g., heavy drinking), and multiple imputation. For the LOCF 

models, the last observed score on each temptation to drink item or drinking day was treated 

as the final score/drinking day using a last observation carried forward approach to the 

missing data. For the worst case models, any missing data were treated as having the worst 

possible outcome on that measure. For the PDA, PHD, ANYDD, and ANYHDD variables I 

recoded each missing drinking day as a drinking day (PDA. ANYDD) or a heavy drinking 

day (PHD, ANYHDD). For the DDD and DrInC variables I recoded each missing drinking 

day and DrInC assessment to the baseline levels of DDD and DrInC. For the temptation to 

drink items I recoded each missing temptation to drink assessment as “extremely tempted.” 
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For the mutiple imputation models I generated 20 datasets using Bayesian estimation to 

impute a range of plausible values for each missing value. The imputation values for the 20 

datasets were then averaged within the analysis model.

For the complete case analyses I used the temptation to drink item assessed during the fourth 

session for both practical and clinical reasons. First, the MET participants in Project 

MATCH only received a maximum of four sessions. Second, using a specific session (rather 

than last observation carried forward or as treated, which would be varying numbers of 

sessions across individuals) was also clinically intuitive, given that it represents a known 

quantity that can be consistently measured across client populations (i.e., temptation to drink 

in the fourth session of an intervention).

Results

Descriptive statistics for the drinking outcomes at each time-point are provided in Table 1. In 

comparison to baseline levels, all drinking outcomes were greatly improved by the end of 

treatment through the three year follow-up. At baseline the participants consumed 11.30 

drinks per drinking day and nearly everyone (99.7%) had at least one heavy drinking day in 

the month prior to treatment. By the end of treatment, the participants were drinking fewer 

than 5.0 drinks per drinking day and fewer than half (46.8%) had at least one heavy drinking 

day.

Observed Temptation to Drink

Table 2 provides the frequencies of each response of the temptation to drink item for each 

session of treatment. At the first treatment session more than 42% of the sample reported 

they were “considerably” or “extremely” tempted to drink in the past week and only 10% 

were “not at all tempted.” After eight sessions fewer than 15% of the sample reported they 

were “considerably” or “extremely” tempted to drink and more than two-thirds were “not at 

all” or “a little” tempted to drink in the past week. The majority of the analyses described 

below are based on the self-reported temptation to drink in the fourth session during which 

23.5% of the sample reported they were “considerably” or “extremely” tempted to drink and 

more than half were “not at all” or “a little” tempted to drink in the past week.

The mean drinking outcomes (SD) for each level of the temptation to drink item at the fourth 

session are provided in Table 3. As seen in the table, individuals who were “not at all” 

tempted to drink had the lowest drinking consumption rates (PDD, PHD, and DDD), as well 

as the fewest drinking related consequences at both follow-up timepoints. An analysis of 

variance comparing the levels of temptation indicated significant mean differences across the 

levels of the tempted to drink item for all four drinking outcomes (PDD, PHD, DDD, and 

DrInC) at the one year follow-up and for PHD and DDD at the three year follow-up.

Changes in Temptation to Drink over Time

The latent growth model of the temptation to drink item over time across twelve sessions of 

treatment (for the CBT and TSF conditions) provided an excellent fit to the data (χ2 (95) = 

202.97, p < 0.005, RMSEA =0.033 (90% CI: .026 to .039), CFI = 0.99). As seen in Figure 1 

there was a significant average reduction in temptation to drink over time (linear slope: β = 
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−0.76, B (SE) = −0.06 (0.004), p < 0.001). Results were entirely consistent for the MET 

sample, who received only four sessions. The latent growth model of temptation to drink 

over the four sessions in the MET sample also provided an excellent fit to the data (χ2 (11) 

= 18.76, p = 0.07, RMSEA =0.049 (90% CI: .000 to .086), CFI = 0.98) and there was also a 

significant reduction in temptation to drink over time (linear slope: β = −0.94, B (SE) = 

−0.24 (0.03), p < 0.001).

Regression Models

The results from the regression analyses of drinking outcomes regressed on the temptation to 

drink item (Model 1) and drinking outcomes regressed on the temptation to drink item and 

drinking covariates (Model 2) for one year and three year outcomes are provided in Table 4. 

Standardized β coefficients provide an estimate of the association between each predictor 

and the outcome, taking into account the other predictors in the model. The R2 value for 

each model is also included to provide an estimate of the total variance explained in each of 

the drinking outcomes. All analyses were conducted using four methods for measuring 

temptation to drink (complete case, LOCF, worst case, and multiple imputation) and the 

results were entirely consistent across models. The results from the complete case analysis 

are provided in the table and results from the LOCF, worst case, and multiple imputation 

models are available upon request.

At the one year follow-up, the temptation to drink item was significantly associated with all 

drinking outcomes (Model 1), explaining 4% to 11% of the variance. When the analagous 

drinking covariate at the end of treatment was included in the model the associations 

between the temptation to drink item and drinking outcomes remained significant, albeit 

somewhat attenuated by the inclusion of the drinking covariate (Model 2). Thus, temptation 

to drink explained a small, but significant amount of unique variance in drinking outcomes 

at one year following treatment, above and beyond the variance explained by the same 

drinking measure at an earlier time point. At the three year follow-up, temptation to drink 

(Model 1) only explained 1–2% of the variance in drinking outcomes and temptation to 

drink was only significantly associated with DDD after the drinking covariates were 

included in the model.

Binary Classification Tests

Binary measures of temptation to drink (“not at all tempted” vs “a little” “somewhat” 

“considerably” or “extremely”), any drinking days, and any heavy drinking days (based on 

drinking days in the last month of treatment) were used as “diagnostic tests” in analyses 

predicting short- and long-term drinking outcomes. Again, all analyses were conducted 

using four methods for measuring the predictors and outcomes (complete case, LOCF, worst 

case, and multiple imputation) and the results were consistent across models. The results 

from the complete case models are provided in the table and results from the LOCF, worst 

case, and multiple imputation models are available upon request.

As reported in Table 5, the overall accuracy was mostly the highest for any drinking days 

(range from 0.61 to 0.70), although the accuracy of temptation to drink was highest in 

predicting alcohol problems at three years following treatment (0.73). Sensitivity (true 
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positive rate) was highest for the temptation to drink item (range from 0.80 to 0.88) and was 

lowest for any heavy drinking days (range from 0.51 to 0.66), with any drinking falling in 

between (range from 0.65 to 0.77). Thus, reporting any temptation to drink during treatment 

was the most accurate in identifying individuals who would have negative drinking 

outcomes at one year and three years post-treatment. Specificity (true negative rate) was 

highest for any heavy drinking days (range from 0.55 to 0.76) and was lowest for temptation 

to drink (range from 0.32 to 0.35), with any drinking falling in between (range from 0.65 to 

0.77). Thus, no heavy drinking days in the last month of treatment was the most accurate in 

identifying individuals who would have better drinking outcomes at one year and three years 

post-treatment.

Additional classification tests were conducted with alternative cut-points for the temptation 

to drink variable (e.g., “not at all” or “a little” versus “somewhat” to “extremely”) and the 

drinking outcomes (e.g., any drinking days and any heavy drinkings in all months of 

treatment or months two and three of treatment only). Accuracy and sensitivity were 

consistently the highest for the any drinking days outcome (regardless of the cut-point) and 

the temptation to drink item (regardless of cut-point). Any heavy drinking days had the 

lowest sensitivity and low accuracy (regardless of cut-point).

Discussion

The current study was designed to evaluate self-reported “temptation to drink” as an 

alternative non-consumption predictor of outcomes in comparison to typically employed 

consumption items. The results indicated that temptation to drink changed in a linear fashion 

during treatment, with each successive assessment associated with a decrease in mean self-

reported temptation. Regression analyses indicated that self-reported temptation to drink 

during the fourth session of treatment was significantly associated with all drinking 

outcomes at one year following treatment and was significantly associated with drinks per 

drinking day (but not drinking frequency or consequences) at three years following 

treatment.

Classification tests of “diagnostic accuracy” indicated that temptation to drink had the 

greatest level of sensitivity and similar levels of overall accuracy as the drinking 

consumption indicators in predicting drinking outcomes at one and three-years post-

treatment, while the drinking consumption indicators had greater levels of specificity across 

outcomes. There is often a trade-off between sensitivity and specificity and it is useful to 

evaluate these measures of accuracy in light of the outcomes at stake. In this case, the 

temptation to drink during treatment was more sensitive than the levels of drinking during 

treatment in predicting the proportion of individuals who had any drinking days, any heavy 

drinking days, and alcohol problems at one year and three years post-treatment. Thus, one’s 

evaluation of their desire to drink may be a better indicator of worse treatment outcomes 

than levels of drinking, this may be especially true if an individual has significant 

temptations to drink and is struggling to maintain abstinence. Specificity results indicated 

that having no heavy drinking days in the last month of treatment was most accurate in 

predicting the proportion of individuals who had no drinking days, no heavy drinking days, 

and no alcohol problems at one year and three years post-treatment. This result is consistent 
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with recent recommendations by Falk and colleagues (2010) who suggested that individuals 

with no heavy drinking days tend to have better outcomes than those with some heavy 

drinking days.

Importantly, the results from the regression analyses and classification tests were robust to 

different missing data assumptions. This finding could be partially explained by the low 

attrition rate in the drinking outcome data in Project MATCH (less than 9% missing data at 

one year post and only 15% missing data at three years post). It is unclear whether future 

studies with higher dropout rates will yield similar results.

Limitations

The primary limitations of the current study were the reliance on a single-item self-reported 

measure of temptation to drink, the interpretation of this item as an index of craving, and the 

lack of a more comprehensive multi-item measure of craving in the MATCH dataset. Most 

importantly, a single item measure of temptation to drink could be interpreted differently 

from person-to-person and an individual’s response to the item could also change based on 

the time of day, situational factors (e.g., content of the session), and other variables not 

included in the current analyses (e.g., mood, exposure to cues). I was unable to determine 

whether there were different interpretations of the item across individuals or within 

individuals across time. Similarly, a person’s self-reported temptation to drink could also be 

reflective of intentions to drink or self-efficacy, and may not necessarily reflect the 

subjective experience of craving. Preliminary analyses of other items asked during the fourth 

session indicated that temptation to drink was significantly correlated with the items: “how 

difficult was it to abstain since the last session” (r = 0.78), “how stressful life has been since 

the last session” (r = 0.38), and “how confident are you in your ability to abstain through 

next week” (r = −0.27). The temptation to drink item was more strongly correlated with 

drinking outcomes than these other items.

The need to make numerous analytic decisions regarding the definitions of temptation to 

drink and drinking outcomes also limits the results and interpretation of the current study. As 

noted above, I explored alternative definitions and the results were relatively consistent, but 

other measures could be more or less predictive. For example, it is unclear whether the 

wording of the question in the Project MATCH sample is superior or inferior to other 

methods for assessing self-reported temptation to drink. It would be important to compare 

the results of a single item measure to those of a more comprehensive measure of self-

reported craving (Anton, 2000; Raabe et al., 2005; Statham et al., 2011).. Similarly, the 

results from the current study are based on a single sample and the findings should be 

replicated in other alcohol clinical trial datasets. Finally, while the temptation to drink item 

was significantly associated with drinking outcomes at one year and three years following 

treatment, the actual amount of variance explained by temptation to drink was notably small.

Conclusions

Reliance on a single-item, self-reported measure of temptation to drink is a primary 

limitation of the current study and is also a strength from a clinical perspective. Most 

clinicians do not have the time or inclination to assess drinking temptations as a 
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multidimensional construct with a combination of objective and subjective measures. Asking 

a client “How tempted to drink have you been in the past week?” is an easy to administer, 

brief assessment device. The current study provides evidence that even this brief measure 

has reasonable predictive validity and sensitivity to detect short- and long-term drinking 

outcomes. Moreover the temptation to drink item might be a useful tool for assessing the 

level of aftercare needed and whether an individual might need additional weeks of 

treatment until the temptation to drink is reduced or eliminated. Given the ease of 

administration and predictive validity, future research would benefit from incorporating 

single item measures in multimethod evaluations of the craving construct.
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Figure 1. 
Average reduction in “temptation to drink” during the course of treatment for the CBT and 

TSF groups of the outpatient sample (n = 636).
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Table 1

Descriptive Statistics for Drinking Outcome Measures for Total Sample

Baseline M (SD) End of Treatment M (SD) 1 YR Post M (SD) 3 YR Post M (SD)

% drinking days (past 30 days) n =952 n =923 n =871 n =806

65.45 (30.43) 19.92 (30.22) 27.58 (34.86) 30.77 (36.07)

% heavy drinking days (past 30 days) n =952 n =923 n =867 n =806

57.28 (31.29) 13.97 (25.27) 18.55 (29.40) 19.53 (30.22)

Drinks per drinking day (past 30 days) n =952 n =923 n =871 n =806

11.30 (7.36) 4.36 (6.18) 5.10 (6.23) 4.10 (5.08)

DrInC (past 90 days) n =871 n =601 n =544 n =558

44.22 (20.95) 32.89 (24.46) 28.09 (22.77) 33.25 (24.89)

Baseline % End of Treatment % 1 YR Post % 3 YR Post %

Any drinking days (past 30 days) n =952 n =923 n =867 n =806

100% 59.4% 61.5% 70.6%

Any heavy drinking (past 30 days) n =952 n =923 n =871 n =806

99.7% 46.8% 49.7% 59.3%

Alcohol problems (past 90 days) n =871 n =601 n =544 n =558

99.8% 76.2% 69.7% 88.4%

Note. DrInC = continuous Drinker Inventory of Consequences score. Alcohol problems = composite derived from the DrInC based on the 
experience of drinking consequences.
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