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Abstract

Background—The Patient-Reported Outcomes Measurement Information System (PROMIS®) 

includes five item banks for alcohol use. There are limited data, however, regarding their validity 

(e.g., convergent validity, responsiveness to change). To provide such data, we conducted a 

prospective study with 225 outpatients being treated for substance abuse.

Methods—Assessments were completed shortly after intake and at 1-month and 3-month follow-

ups. The alcohol item banks were administered as computerized adaptive tests (CATs). Fourteen 

CATs and one six-item short form were also administered from eight other PROMIS domains to 

generate a comprehensive health status profile. After modeling treatment outcome for the sample 

as a whole, correlates of outcome from the PROMIS health status profile were examined.

Results—For convergent validity, the largest correlation emerged between the PROMIS alcohol 

use score and the Alcohol Use Disorders Identification Test (r = .79 at intake). Regarding 

treatment outcome, there were modest changes across the target problem of alcohol use and other 

domains of the PROMIS health status profile. However, significant heterogeneity was found in 

initial severity of drinking and in rates of change for both abstinence and severity of drinking 

during follow-up. This heterogeneity was associated with demographic (e.g., gender) and health-

profile (e.g., emotional support, social participation) variables.

Conclusions—The results demonstrated the validity of PROMIS CATs, which require only 4–6 

items in each domain. This efficiency makes it feasible to use a comprehensive health status 
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profile within the substance use treatment setting, providing important prognostic information 

regarding abstinence and severity of drinking.

Keywords

Alcohol use; Measurement; Item response theory; Patient-reported outcomes; PROMIS

1. Introduction

The Patient-Reported Outcomes Measurement Information System (PROMIS®) is an NIH 

Roadmap initiative devoted to developing better measurement tools for constructs relevant to 

the investigation and treatment of all diseases—constructs such as pain, fatigue, physical 

functioning, emotional distress, sleep, and alcohol and substance use (Buysse et al., 2010; 

Cella et al., 2007b, 2010; Fries et al., 2014; Pilkonis et al., 2011, 2013, 2015). PROMIS has 

created and refined a comprehensive methodology for developing item banks for these 

health-related constructs using both qualitative and quantitative techniques and modern 

psychometric methods, e.g., item response theory (IRT; Cella et al., 2007a, 2010; Hilton, 

2011; Reeve et al., 2007). The use of IRT models to calibrate items results in greater 

precision at both the item and test levels and reduces respondent burden because of the small 

number of items (usually 4–6) needed to determine a respondent’s status when items are 

administered as computerized adaptive tests (CATs). Additional discussion of the advantages 

of IRT and CAT is included as Supplementary material.

Following creation of item banks, our priority has been to validate them, most often in 

prospective observational studies. We report here on a study designed to validate the 

PROMIS alcohol use item banks with outpatients who had begun treatment for substance 

use disorder within the past 30 days. There were three specific goals for the protocol. The 

first was to demonstrate the utility (acceptability and ease of use) of the PROMIS measures, 

even when administered within an active clinical setting. The second goal was to 

demonstrate the convergent validity of the PROMIS alcohol item banks with existing alcohol 

instruments and to examine the responsiveness to change of the alcohol use item bank 

during treatment. All patients completed assessments at three points: shortly after intake 

(T1), one month following intake (T2), and three months following intake (T3). In addition 

to the alcohol use item banks, 14 other CATs and one 6-item short form from 8 other 

PROMIS domains were administered to generate a comprehensive health status profile for 

all participants. After modeling treatment outcome for alcohol use for the sample as a whole, 

the third goal was to identify correlates of outcome from the PROMIS health status profile.

To achieve the first goal (demonstration of utility), we conducted interviews with patients 

and their clinicians at T1 and T3 about their experience of completing the PROMIS 

measures. We provided feedback not only on alcohol use scores but also on the other 

domains of the health status profile, and we asked about the value of receiving such 

feedback for clinical care. A report of this work has documented the feasibility and 

perceived value of the PROMIS battery (Johnston et al., 2016).

With regard to the second goal, we examined convergent validity at the intake assessment by 

correlating scores on the PROMIS item banks with the Alcohol Use Disorders Identification 
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Test (AUDIT; Saunders et al., 1993); the CAGE Questionnaire (Ewing, 1984); the 6-item set 

of “recommended alcohol questions” developed by a National Institute on Alcohol Abuse 

and Alcoholism (NIAAA) task force (2003), which assess frequency and quantity of alcohol 

use and patterns of consumption; and the Comprehensive Alcohol Expectancy Questionnaire 

(CAEQ; Nicolai et al., 2010). In addition, we examined the PROMIS equivalents of 

clinically meaningful ranges and thresholds on the AUDIT, AUDIT-C, and CAGE, e.g., a 

score of 20 or higher on the AUDIT, a score of 2 or more on the CAGE.

The analysis of longitudinal outcome data regarding alcohol use presents special challenges. 

Before asking about aspects of drinking, the item banks for alcohol use and negative and 

positive consequences include a screening question: “Have you had a drink of alcohol in the 

past 30 days?” It is common for periods of abstinence to alternate with periods of use or 

abuse, especially in samples of patients for whom abstinence is a goal but in whom relapses 

may be common. Thus, the item banks provide information about two related but distinct 

phenomena: abstinence (versus exposure to any alcohol) and severity of use when exposed. 

Analyzing such data requires novel models, and the approach we chose was the two-part 

random-effects model for semi-continuous data described by Olsen and Schafer (2001). The 

model allows simultaneous analysis of binary (yes/no) and continuous (severity) data, 

yielding parameter estimates (intercepts and slopes) for functions that model both exposure 

and severity.

After modeling treatment outcome for the sample as a whole, the third goal was to identify 

correlates of outcome from the PROMIS health status profile. Comorbid conditions such as 

depression, anxiety, and sleep disturbance are common among individuals with substance 

use disorders (Stinson et al., 2005). However, comprehensive assessment of physical and 

mental health may not always be done during their care. The efficiency of the PROMIS 

measures makes it feasible to generate a health status profile at a small cost of time and 

effort. We predicted that substance use patients would show elevations on emotional distress, 

sleep disturbance, and cognitive concerns and that these variables would be related to 

treatment outcome. Other relevant demographic variables (gender, race, age, and educational 

attainment) were also included in the prognostic analyses.

2. Method

2.1. Inclusion criteria

Men and women 18 years and older who were able to read and understand English were 

enrolled in the protocol. Participants were required to have begun outpatient treatment for 

substance use within the past 30 days at the Center for Psychiatric and Chemical 

Dependency Services, a treatment program in Addiction Medicine Services at the University 

of Pittsburgh Medical Center. Only participants who indicated that they had had a drink of 

alcohol within the past 30 days were screened into the study because of the 30-day time 

frame for the alcohol use and consequences item banks. In addition, patients had to have 

attended at least one treatment session after their initial assessment to be eligible for the 

second and third assessments. Informed consent was obtained from all participants included 

in the study.
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2.2. Exclusion criteria

Clinical exclusions were dementia, other major cognitive impairment, any major medical 

condition that may have a significant impact on the central nervous system (e.g., Parkinson’s 

disease, stroke, aneurysm), or a history of any psychotic disorder that might compromise the 

validity of self-reports or interfere with questionnaire completion.

2.3. Sample

An initial sample of 225 patients completed the intake assessment (T1), 164 completed the 

second assessment (T2) one month later, and 158 completed the third assessment (T3) three 

months later. Attrition in a range from 26–60% has been documented in the first month of 

treatment in substance use samples (Graff et al., 2009; Loveland and Driscoll, 2014; 

SAMHSA, 2010; Stark, 1992). Our attrition of 27% at one month and 30% at three months 

is close to the lower bound of this range. The mean age of the sample was 38 (SD = 12). In 

terms of gender, ethnicity, and race, 44% of the sample was female, 6% identified as 

Hispanic, and 44% was non-white (with the large majority of these participants being 

African-American, 40% of the sample). In terms of educational attainment, 39% had a high 

school diploma or less. The majority of the sample (65%) had an annual household income 

of less than $20,000 per year.

2.4. Test administration

Participants received the CAT versions of PROMIS measures, including alcohol use, 

emotional distress, sleep disturbance, fatigue, pain, physical functioning, cognitive concerns, 

and social participation and support. The fixed, six-item form for sexual interest was also 

administered. The PROMIS measures are scored on a T-score metric, with a mean of 50 

(normed to the US general population) and a standard deviation of 10. With T-scores, a score 

of 60 (one SD above the mean) is often used as a clinically significant elevation, and there is 

evidence to support the validity of this threshold with PROMIS measures (Pilkonis et al., 

2014).

There are five PROMIS alcohol use item banks: alcohol use, negative and positive 

consequences of alcohol use, and negative and positive expectancies regarding drinking 

(Pilkonis et al., 2013). The labels for the latter four item banks are self-explanatory, but it 

should be noted that the general “alcohol use” item bank focuses on problematic drinking 

rather than the frequency, pattern, and volume of consumption per se. Such items about 

consumption are included in the bank, but the most informative items that emerged from our 

IRT-calibration analyses were items reflecting struggles to control drinking and cravings for 

alcohol. Additional discussion of the development of the item banks and a more extended 

description of their rationale and content are included as Supplementary material. Tables 

providing the individual items in each bank are also in the Supplement.

The CAT algorithm required a minimum of 4 items and a maximum of 12, and it stopped the 

test when the standard error was less than .30. Across all tests at T1, T2, and T3, participants 

received an average of 5.8 items (SD = 1.8) for the alcohol use CAT, with a median of 5 

items. Participants also completed “legacy” measures that assessed consumption, 

consequences, and expectancies regarding alcohol: The Alcohol Use Disorders Identification 
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Test (AUDIT; Saunders et al., 1993); the CAGE Questionnaire (Ewing, 1984), with a time 

frame of the past year; the 6-item set of NIAAA “recommended alcohol questions” (2003); 

and the Comprehensive Alcohol Expectancies Questionnaire (CAEQ; Nicolai et al., 2010). 

Participants also answered questions about their demographic characteristics and use of all 

substances both in their lifetimes and in the past 30 days. Items were displayed one at a time 

using Assessment Center, the PROMIS electronic testing platform (see http://

www.assessmentcenter.net).

2.5. Statistical methods

2.5.1. Psychometric analyses—To investigate convergent validity, we computed 

bivariate Pearson correlations between the PROMIS alcohol CATs and the legacy measures 

(AUDIT, CAGE, NIAAA questions, and CAEQ), examining each correlation separately 

without controlling for covariates. We also examined the PROMIS equivalents of 

conventional thresholds and ranges of severity on the relevant legacy measures. For example, 

on the AUDIT, scores of 0–7 are below the threshold of concern, scores of 8–15 are 

indications for providing advice on the reduction of drinking, scores of 16–19 prompt brief 

counseling and continued monitoring, and scores of 20 or greater trigger further diagnostic 

evaluation.

2.5.2. Outcome analyses—We used the Olsen and Schafer (2001) two-part random 

effects model for semi-continuous longitudinal data to analyze scores from the PROMIS 

alcohol use CAT. The two-part model is a linear growth model for both the binary outcome 

(yes/no: any drink in the past 30 days) and the continuous outcome (when drinking, the 

severity score from the PROMIS alcohol use CAT). We examined the relationships of the 

intercepts and slopes of both the binary and continuous alcohol use variables to other 

relevant demographic and clinical variables to investigate which of these measures were 

associated with initial status (intercept) or rate of change (slope) on alcohol use. For this 

purpose, the scores on PROMIS domains other than alcohol use were of primary interest. 

The aim was to examine the potential value of the PROMIS health status profile as a 

prognostic tool in the treatment of substance use disorder. Additional discussion of the two-

part random effects model is included as Supplementary material.

3. Results

3.1. Pattern of missing data

The pattern of missing data is summarized in Table 1, with 64% of the sample providing 

complete data. All participants provided data at T1. At T2 and T3, 27% and 30% of 

participants, respectively, failed to provide data, most often because they were no longer in 

treatment. Among respondents who did provide data at the two follow-up assessments, 35% 

were abstinent from alcohol at T2 and 37% at T3. Also, note that at T1 (which occurred after 

some time had elapsed from the initial screening), 26 of the 225 participants (12%) had 

passed the 30-day threshold for abstinence and opted out of the CAT for PROMIS alcohol 

use by denying any drinking in the past 30 days, i.e., they provided data only for the binary 

yes/no drinking question.
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3.2. Descriptive statistics

3.2.1. Alcohol, drug, and tobacco use—Table 2 summarizes the results (means and 

standard deviations) from the PROMIS alcohol use, consequences, and expectancies CATs; 

the AUDIT; the AUDIT-C (the first three items from the AUDIT); the CAGE (used with a 

time frame of the past 12 months), and the six NIAAA questions. At baseline, there were 

significant elevations on all the alcohol use measures. The mean PROMIS alcohol use T-

score was 60.8 (SD = 8.0), and in similar fashion, the means on the legacy measures were all 

above the usual thresholds for clinical concern: AUDIT = 20.7 (11.0), AUDIT-C = 7.4 (3.6), 

and CAGE = 2.8 (1.3).

In addition to alcohol, 97% of the sample had used other drugs during their lifetime, with a 

mean of 4.2 other substances (SD = 2.8). See Table 3 for a summary of lifetime substance 

use and use in the past 30 days. The most frequently used lifetime substances were cannabis 

(92%), cocaine (67%), and pain medications (46%). Twenty percent of the sample reported a 

history of injecting a drug. In the past 30 days, 76% of the sample reported using other drugs 

in addition to alcohol (M = 1.6 substances, SD = 1.5). On a lifetime basis, 82% of the 

sample reported smoking tobacco, with 65% as current smokers.

3.2.2. PROMIS health status profile—Table 2 also summarizes the means and standard 

deviations of the T-scores at baseline from the additional CATs included in the PROMIS 

health status profile. On the PROMIS measures, the most pronounced symptoms appeared in 

the areas of emotional distress and sleep disturbance (with means in a range from 58.0 to 

63.4). Respondents also complained about fatigue, pain, and difficulties in social support 

and participation but at lower levels of severity. The only domains where symptoms were not 

as apparent were physical functioning, cognitive concerns, and sexual interest.

3.3. Convergent validity

The correlations at baseline between the PROMIS alcohol item banks and the alcohol legacy 

measures provided good evidence of the convergent validity of the different instruments. The 

largest correlation occurred between the PROMIS alcohol use score and the full AUDIT (r 
= .79), with a slightly smaller correlation between PROMIS alcohol use and the AUDIT-C (r 
= .70), the first three items from the AUDIT often used as a screening measure. The 

correlation between PROMIS alcohol use and the CAGE was .56. The correlations between 

PROMIS alcohol use and the six individual NIAAA questions ranged from .44 to .57, and 

the correlation between PROMIS alcohol use and the total score summed from the six 

questions was .72.

These correlations may be conservative estimates because time frames vary across the 

instruments, leading to potential discrepancies between them. The PROMIS item banks use 

a 30-day time frame. The first three items of the AUDIT (the AUDIT-C) have no time frame 

specified, whereas the last seven items refer to either the past year or lifetime. When used 

for screening, the CAGE has an unspecified time frame, although we used a time frame of 

the past 12 months in the current study. The first five NIAAA questions refer to the past 12 

months, with the sixth question asking about lifetime occurrence (largest number of drinks 

in a 24-h period).
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The Comprehensive Alcohol Expectancy Questionnaire (CAEQ) has five subscales: social 

assertiveness and positive affect, tension reduction, cognitive impairment and physical 

discomfort, aggression, and sexual enhancement. Large correlations emerged between the 

PROMIS positive consequences and positive expectancies of alcohol use CATs and two of 

the positive CAEQ subscales: social assertiveness and positive affect (r’s = .71 and .62 for 

positive consequences and positive expectancies, respectively) and tension reduction (r’s = .

53 and .59 for positive consequences and positive expectancies, respectively). In a similar 

way, substantial correlations emerged between the PROMIS negative consequences of 

alcohol use CAT and two of the negative CAEQ subscales: cognitive impairment and 

physical discomfort (r = .51) and aggression (r = .51). A comprehensive table, containing 

intercorrelations among all measures used in the protocol at intake, is included as 

Supplementary material.

Table 4 summarizes the PROMIS equivalents (mean scores) of the ranges on the AUDIT, 

AUDIT-C, and CAGE used for classifying different levels of risk. Consistent with usual 

clinical practice and past PROMIS results (Pilkonis et al., 2014), a PROMIS T-score of 

about 60 (one SD above the mean) is a marker of risk equivalent to the conventional 

thresholds for clinical concern from these legacy measures.

3.4. Outcome analyses

The means and variances of the intercepts and slopes of the binary (yes/no drinking) and 

continuous (PROMIS alcohol use score) variables were unconstrained initially for 

estimation. The mean of the intercept for the continuous variable and the means of the slopes 

for both the binary and continuous variables were all significant, indicating an intercept 

different from zero for the continuous variable and slopes different from zero for both the 

binary and continuous variables. The variances for the intercept of the continuous alcohol 

use variable and for the slope of the binary yes/no drinking variable were also significant, 

indicating heterogeneity in the baseline scores for PROMIS alcohol use and in the individual 

slopes for the yes/no drinking variable (abstinence). Conversely, there was no significant 

variation in the intercept for the binary variable (this result occurred by design—all 

participants were screened for presence of drinking in the recent past) or in the individual 

slopes for the continuous alcohol use variable.

On the T-score metric, the means and SDs of the observed scores for PROMIS alcohol use 

were 60.8 (8.0) for baseline, 58.3 (8.7) for 1-month follow-up, and 57.7 (8.1) for 3-month 

follow-up. The means and SDs of expected alcohol use scores estimated from the two-part 

model were 60.2 (5.5) at baseline, 58.3 (5.6) for one-month follow-up, and 54.4 (6.9) for 3-

month follow-up. For the binary yes/no drinking variable, the observed percentages of 

participants having had a drink in the past 30 days were 88% at baseline, 65% at 1-month 

follow-up, and 63% at 3-month follow-up. The expected percentages estimated from the 

two-part model were 86% at baseline, 81% at 1-month follow-up, and 69% at 3-month 

follow-up. In general, agreement between observed and expected scores was good, but given 

the pattern of missing data, the two-part model estimated higher rates of any drinking at 

follow-up than we were able to observe among compliant respondents.
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3.4.1. Correlates of the initial severity of drinking—Because participants were 

selected on the basis of their history of recent drinking, the intercept (baseline value) of the 

yes/no drinking variable was uninformative. Therefore, we constrained it to be zero in the 

versions of the two-part model that examined relationships between demographic and 

clinical variables and the other parameters of the model (the intercept of the continuous 

severity of use variable, the slope of the binary yes/no drinking variable, and the slope of the 

continuous severity of use variable). Demographic variables included age, gender, race, and 

education. Clinical variables included emotional distress (depression, anxiety, anger), pain 

(pain interference, pain behavior), fatigue, physical functioning, cognitive concerns, sleep 

(sleep disturbance, sleep-related impairment), social relatedness (emotional support, social 

isolation), social participation (satisfaction with social roles, satisfaction with leisure 

activities), sexual interest, and the presence versus absence of an interview at baseline 

providing feedback on these domains of the PROMIS health status profile. These variables 

were examined one at a time in repeated iterations of the two-part model.

Among the demographic variables examined, age (.015, p < .001) and gender (−.010, p < .

001) were associated significantly with initial severity of drinking (the intercept of the 

continuous score for alcohol use). Among the clinical variables investigated, emotional 

support (−.183, p < .01), cognitive concerns (.160, p < .01), and sleep disturbance (.137, p 
< .01) were associated significantly with initial severity of drinking. The coefficients 

reported here are unstandardized beta coefficients from the two-part model. The positive 

coefficients indicated that increasing age, cognitive concerns, and sleep disturbance were 

associated with more severe alcohol use at baseline. The negative coefficients indicated that 

participants with more emotional support and women (coded 1, with a mean T-score for 

PROMIS alcohol use of 59.1, versus men coded 0, with a mean T-score of 62.1) had less 

severe alcohol use at baseline.

3.4.2. Correlates of change in the severity of drinking—Given that there was 

significant variability in severity of use at baseline (intercept), we controlled for initial 

severity in all models examining correlates of the slope of the continuous PROMIS alcohol 

use score. Higher initial scores may allow for steeper declines, and we wanted to control for 

this potential effect as we examined all other correlates. The total AUDIT score at baseline 

was used as the measure of initial severity.

Among the demographic variables examined, gender (.003, p < .01; control variable 

AUDIT, .005, ns) was associated significantly with change in severity of drinking (the slope 

of the continuous score for alcohol use). Among the clinical variables examined, the 

presence of an interview providing feedback on the PROMIS health status profile at baseline 

(−.324, p < .001; control variable AUDIT, .009, p < .05) was also associated significantly 

with change in severity of drinking. The positive coefficient for gender indicated that women 

(coded 1 versus men coded 0) had positive (or increasing) slopes, i.e., worse outcomes. 

Initial severity was not significant in this model. The negative coefficient for the presence of 

an interview indicated that receiving an interview incorporating feedback about the PROMIS 

health status profile was associated with negative (or decreasing) slopes, i.e., better 

outcomes. Initial severity was also significant in this model, but the positive coefficient for 
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the AUDIT indicated that higher initial severity was associated with positive (or increasing) 

slopes, i.e., worse outcomes.

3.4.3. Correlates of change in the presence versus absence of any drinking—
Among the demographic variables examined, gender (.021, p < .05) was associated 

significantly with change in abstinence (the slope of the binary yes/no drinking variable). 

Among the clinical variables examined, anger (.399, p < .01), satisfaction with performance 

of social roles (−.416, p < .05), emotional support (−.414, p < .05), and satisfaction with 

discretionary social activities (−.407, p < .05) were associated significantly with change in 

abstinence. The positive coefficients for gender and anger indicated that women (coded 1 

versus men coded 0) and participants with higher levels of anger at baseline had positive (or 

increasing) slopes, i.e., higher probabilities of any drinking during follow-up (worse 

outcomes). The negative coefficients for emotional support and for satisfaction with social 

participation (both in conventional social roles and in discretionary social activities) 

indicated that higher levels of these domains at baseline were associated with negative (or 

decreasing) slopes, i.e., lower probabilities of any drinking during follow-up (better 

outcomes).

4. Discussion

In the current sample, there was good evidence of convergent validity between the PROMIS 

alcohol use item banks and other traditional measures of alcohol use, especially the AUDIT. 

Over the three-month observational period, the PROMIS alcohol use CAT was also 

responsive to changes in drinking despite the relatively modest improvements in mean levels 

of alcohol use. The mean PROMIS alcohol use score changed from 60.8 at baseline to 57.7 

at 3-month follow-up, reflecting an effect size of .39. Nonetheless, the slopes for both the 

binary variable of presence versus absence of drinking and the continuous variable of 

severity of alcohol use derived from the PROMIS CAT were significantly different from zero 

in the two-part random effects model for semi-continuous longitudinal data that we used to 

analyze treatment outcome. This result of modest change was also true of the other domains 

of the PROMIS health status profile. For example, the mean score for PROMIS anxiety (the 

highest score on the profile at baseline) changed only from 63.4 to 60.3 over the same 3-

month period (effect size again = .39). We take this as evidence of the difficulty in treating 

substance use disorder (and related problems) in the short term, given that it is a chronic, 

relapsing condition often requiring several years to sustain long-term recovery (Dennis and 

Scott, 2007).

In this general context, however, we were able to identify some correlates of (a) initial 

severity of drinking and (b) rates of change for both severity of drinking and any exposure to 

alcohol (abstinence). The correlates of initial severity of drinking were age, gender, 

emotional support, cognitive concerns, and sleep disturbance. The correlates of rate of 

change in severity were fewer: gender, and participation in an interview providing feedback 

on the PROMIS health status profile at intake. The correlates of rate of change in abstinence 

reflected both similarities and differences with those related to severity of drinking. Overlap 

occurred with gender and emotional support, but relationships also emerged with satisfaction 

with participation in social roles, satisfaction with participation in discretionary social 
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activities, and anger. Summarizing across these results, major themes included worse 

outcomes for women (on both our continuous and binary outcome variables) and the 

relationship of the social context to abstinence. In the latter case, emotional support, 

satisfaction with social roles, and satisfaction with discretionary social activities were all 

associated with the absence of any drinking. This result is consistent with prior evidence that 

social support predicted long-term abstinence rates across various addictions (Marlatt and 

Witkiewitz, 2005). Active involvement in mutual support programs is also associated with 

long-term abstinence, improved functioning, and greater self-efficacy (Donovan et al., 2013; 

Laudet et al., 2006).

Examining the impact of a feedback interview (about many different aspects of health, not 

just alcohol use) was a goal of the project, consistent with increasing use of patient-reported 

outcomes in clinical research and increasing emphasis on patient-centered approaches to 

clinical care and research. Therefore, it is noteworthy that this innovation was associated 

with greater declines in severity of alcohol use over the course of treatment. Generating a 

comprehensive health status profile and conveying this information to both patients and their 

clinicians can now be done with a minimum of participant burden using PROMIS CATs. 

Collecting and sharing such information is a clinically meaningful intervention, and its 

positive impact on severity of drinking in the current sample provides support for continuing 

to investigate its use in clinical practice.

The two-part random effects model for semi-continuous longitudinal data allowed us to 

examine separately the influences on any exposure to alcohol (abstinence) and severity of 

use when drinking, and the capacity to distinguish between these different but related 

constructs contributes to its utility. Our findings support the position that the two constructs 

can be related to different correlates and that, as a result, they deserve to be examined 

separately. It should be noted that other discussions of analyzing data in which information 

about severity is contingent on the presence of some behavior or event are available (e.g., 

Liu and Verkuilen, 2013; Reardon and Raudenbush, 2006).

Given that validation is an evolving process (rather than a single outcome), it is important to 

note some of the limitations of the current work. A key limitation was the constraints 

imposed by the legacy measures used. In general, the AUDIT and CAGE are used most 

commonly for screening rather than assessment of outcome. The NIAAA questions are 

difficult to interpret as a “scale” and are intended more to establish patterns of drinking, 

often in an epidemiological context. As expected, the AUDIT had the strongest relationship 

with the PROMIS alcohol use CAT because of the greatest similarity in content, i.e., the 

AUDIT asks about usual consumption of alcohol but has an even larger number of questions 

regarding problematic aspects of drinking and negative consequences, consistent with the 

most informative items from the PROMIS alcohol use and negative consequences banks. 

The relationship with the AUDIT-C was less strong (although still large), given that the 

AUDIT-C focuses on consumption alone. The CAEQ served in predicted ways to establish 

convergent validity with the PROMIS negative and positive expectancy item banks, but we 

had no measure of positive consequences in the current assessment battery. Future research 

should consider the use of additional scales to establish convergent and discriminant validity.
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In summary, the results supported the utility and validity of the PROMIS alcohol use item 

banks and, within limits, their comparability to other legacy measures of alcohol use. The 

findings also documented the modest but statistically significant impact of treatment for 

substance use disorder over a three-month period and the value of examining the presence of 

any drinking versus severity of drinking as distinct but related outcomes. The results 

identified both demographic correlates (gender, age) and clinical correlates (social context, 

cognitive concerns, sleep, anger) of these variables in terms of both initial status and 

outcome over a three-month period. Such findings support the value of including broader 

indicators of health and functioning in the assessment and treatment of patients with 

substance use disorder. In addition, providing such information to both patients and 

clinicians had a positive impact on severity of drinking, suggesting that it can and should be 

integrated into clinical care. The brevity and efficiency of the PROMIS item banks 

(especially when implemented as CATs) now make such efforts feasible.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Missing data patterns for the PROMIS Alcohol Use item bank.

Study visit N %

T1 T2a T3b

1 1 1 145 64

1 1 0 19 8

1 0 1 13 6

1 0 0 48 21

a
Missing data at T2: N = 61 (27%).

b
Missing data at T3: N = 67 (30%).
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Table 3

Self-reported substance use.

Substance Ever used (%) Used in past 30 days (%)

Cannabis 91.9 55.1

Cocaine 67.1 30.7

Pain medication 45.8 23.6

Hallucinogens 38.2 4.0

Sedatives 37.3 17.8

Amphetamines 34.7 6.2

Heroin 25.8 13.3

Inhalants 24.4 2.7

Other 24.4 4.9

Drug Alcohol Depend. Author manuscript; available in PMC 2018 July 05.



H
ealth R

esearch A
lliance A

uthor M
anuscript

H
ealth R

esearch A
lliance A

uthor M
anuscript

Pilkonis et al. Page 18

Ta
b

le
 4

PR
O

M
IS

 A
lc

oh
ol

 U
se

 e
qu

iv
al

en
ts

 f
or

 c
lin

ic
al

 ti
er

s 
of

 th
e 

A
U

D
IT

, A
U

D
IT

-C
, a

nd
 C

A
G

E
.

A
U

D
IT

 s
co

re

T
1

T
2

T
3

A
U

D
IT

P
R

O
M

IS
 A

lc
oh

ol
 U

se
A

U
D

IT
P

R
O

M
IS

 A
lc

oh
ol

 U
se

A
U

D
IT

P
R

O
M

IS
 A

lc
oh

ol
 U

se

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

0–
7

3.
9

2.
0

49
.0

6.
2

3.
3

2.
2

46
.7

7.
7

3.
2

2.
6

49
.5

5.
7

8–
15

11
.4

2.
4

55
.6

4.
7

10
.6

2.
4

56
.0

5.
9

10
.5

2.
5

53
.0

6.
3

16
–1

9
17

.2
1.

3
58

.1
4.

0
17

.3
1.

1
59

.9
3.

7
17

.4
1.

0
59

.4
5.

1

20
+

29
.1

5.
1

65
.1

5.
7

26
.5

4.
8

63
.9

5.
4

25
.4

4.
8

63
.0

6.
1

A
U

D
IT

-C
 s

co
re

A
U

D
IT

-C
PR

O
M

IS
 A

lc
oh

ol
 U

se
A

U
D

IT
-C

PR
O

M
IS

 A
lc

oh
ol

 U
se

A
U

D
IT

-C
PR

O
M

IS
 A

lc
oh

ol
 U

se

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

M
en

0–
3

1.
3

1.
5

52
.7

8.
1

0.
9

1.
1

51
.5

10
.2

1.
2

1.
3

51
.2

7.
7

4+
9.

1
2.

6
63

.0
7.

3
7.

0
2.

2
60

.7
7.

8
7.

3
2.

2
59

.7
6.

4

W
om

en

0–
2

0.
9

0.
9

41
.6

5.
1

0.
4

0.
8

51
.3

10
.3

0.
6

0.
9

48
.9

9.
2

3+
7.

4
2.

7
60

.2
6.

6
6.

4
2.

7
59

.4
6.

6
6.

3
2.

3
60

.8
7.

1

C
A

G
E

 s
co

re

C
A

G
E

PR
O

M
IS

 A
lc

oh
ol

 U
se

C
A

G
E

PR
O

M
IS

 A
lc

oh
ol

 U
se

C
A

G
E

PR
O

M
IS

 A
lc

oh
ol

 U
se

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

0–
1

0.
4

0.
5

51
.1

7.
0

0.
4

0.
5

49
.2

7.
3

0.
2

0.
4

49
.8

5.
6

2+
3.

4
0.

7
62

.6
6.

8
3.

4
0.

7
60

.5
7.

6
3.

3
0.

8
58

.8
7.

9

N
ot

e:
 T

he
 P

R
O

M
IS

 it
em

 b
an

k 
sc

or
es

 a
re

 T
-s

co
re

s 
w

ith
 a

 p
op

ul
at

io
n 

m
ea

n 
of

 5
0 

(S
D

 =
 1

0)
.

Drug Alcohol Depend. Author manuscript; available in PMC 2018 July 05.


	Abstract
	1. Introduction
	2. Method
	2.1. Inclusion criteria
	2.2. Exclusion criteria
	2.3. Sample
	2.4. Test administration
	2.5. Statistical methods
	2.5.1. Psychometric analyses
	2.5.2. Outcome analyses


	3. Results
	3.1. Pattern of missing data
	3.2. Descriptive statistics
	3.2.1. Alcohol, drug, and tobacco use
	3.2.2. PROMIS health status profile

	3.3. Convergent validity
	3.4. Outcome analyses
	3.4.1. Correlates of the initial severity of drinking
	3.4.2. Correlates of change in the severity of drinking
	3.4.3. Correlates of change in the presence versus absence of any drinking


	4. Discussion
	References
	Appendix A. Supplementary data
	Table 1
	Table 2
	Table 3
	Table 4

