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Abstract
Background—We report on the development and calibration of item banks for alcohol use,
negative and positive consequences of alcohol use, and negative and positive expectancies
regarding drinking as part of the Patient-Reported Outcomes Measurement Information System
(PROMIS).

Methods—Comprehensive literature searches yielded an initial bank of more than 5,000 items
from over 200 instruments. After qualitative item analysis (including focus groups and cognitive
interviewing), 141 items were included in field testing. Items for alcohol use and consequences
were written in a first-person, past-tense format with a 30-day time frame and 5 response options
reflecting frequency. Items for expectancies were written in a third-person, present-tense format
with no time frame specified and 5 response options reflecting intensity. The calibration sample
included 1,407 respondents, 1,000 from the general population (ascertained through an internet
panel) and 407 from community treatment programs participating in the National Institute on Drug
Abuse (NIDA) Clinical Trials Network (CTN).

Results—Final banks of 37, 31, 20, 11, and 9 items (108 total items) were calibrated for alcohol
use, negative consequences, positive consequences, negative expectancies, and positive
expectancies, respectively, using item response theory (IRT). Seven-item static short forms were
also developed from each item bank.
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Conclusions—Test information curves showed that the PROMIS item banks provided
substantial information in a broad range of severity, making them suitable for treatment,
observational, and epidemiological research.
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1. INTRODUCTION
The Patient-Reported Outcomes Measurement Information System (PROMIS) is an NIH
Roadmap initiative designed to improve self-reported outcomes using state-of-the-art
psychometric methods (for detailed information, see www.nihpromis.org). PROMIS has
developed and calibrated item banks assessing physical, mental, and social health, consistent
with the World Health Organization’s tripartite framework (Cella et al., 2007). For example,
there are item banks assessing physical functioning, pain, fatigue, sleep disturbance,
emotional distress (depression, anxiety, and anger), and social participation, providing a
comprehensive profile of health status (Buysse et al., 2010; Cella et al., 2007, 2010; Fries et
al., 2009; Pilkonis et al., 2011; Revicki et al., 2009). PROMIS is the most ambitious attempt
to date to apply models from item response theory (IRT) to health-related assessment. The
PROMIS methodology involves iterative steps of comprehensive literature searches; item
pooling; development of conceptual frameworks; qualitative assessment of items using
expert review, focus groups, and cognitive interviewing; and quantitative evaluation of items
using techniques from both classical test theory (CTT) and IRT (Cella et al., 2007, 2010;
Hilton, 2011; Reeve et al., 2007). We report here on the development and calibration of five
item banks capturing prominent aspects of alcohol use (consumption, craving, efforts at
control, internal and external triggers for drinking), negative and positive consequences of
alcohol use, and negative and positive expectancies regarding drinking.

There is informative previous work using IRT models for the scaling and calibration of
criteria for substance abuse and dependence, including those for alcohol (Krueger et al.,
2004; Langenbucher et al., 2004; Martin et al., 2006; Saha et al., 2006). These criteria are
sufficiently unidimensional for calibration with IRT models, but they are high-threshold
items most appropriate for clinical samples. The use of such items results in “tests” with
narrow bandwidth relevant only at the severe end of the continuum of alcohol use and
consequences. From a psychometric perspective, our goal was to identify items that were
more normally distributed and less positively skewed in a sample that included both
members of the general population who used alcohol as well as alcohol abusers. Such items
will provide more information across a broader range of the continuum of alcohol use, and
for this reason, they will constitute more sensitive measures of treatment outcome and result
in a single metric that could be used across treatment, observational, and epidemiological
settings. Thus, we were interested in alcohol use not only at the level of clinical disorders
but also at lower levels of consumption, where alcohol use may still be an important health-
related behavior (or risk factor) relevant to a wide range of medical and psychiatric
conditions.

2. METHODS
2.1. Development of item pool

2.1.1. Comprehensive literature searches—The Pittsburgh PROMIS research site
developed a methodology for performing comprehensive literature searches to ensure
content validity and broad coverage of the alcohol domain. We performed searches in the
MEDLINE, PsycINFO, and Health and Psychosocial Instruments (HaPI) databases. Details
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of the methodology are reported in Klem et al. (2009), and all search algorithms are
available upon request. The searches generated 785 abstracts that could be linked to more
than 200 unique measures of substance use. Cited reference searches were run on the
primary reference for each measure in order to determine its acceptance and use by the
scientific community. Copies of the measures were gathered from both electronic and print
sources, and the measures were reviewed at the item level.

2.1.2. Conceptual organization of items—The initial alcohol item pool contained
5,241 items. We organized the items into conceptually meaningful categories using a
hierarchical approach informed by previous empirical work (e.g., factor analyses) and
clinical formulation. Previous work had divided alcohol use items into subdomains and
factors relevant both to the DSM-IV categorization of alcohol use disorders, e.g., alcohol
consumption, impairment associated with drinking (Green et al., 2011; Krueger et al., 2004;
Muthén, 2006; Saha et al., 2007), and to broader themes surrounding the use of alcohol, e.g.,
precipitants to alcohol use, alcohol motives, expectancies regarding alcohol use (Jones et al.,
2001; Pabst et al., 2009).

Our hierarchical structure for alcohol use included eight subdomains; consumption, craving
and efforts to control drinking, triggers (internal and external), negative consequences,
positive consequences, negative expectancies, positive expectancies, and general attitudes
about alcohol. We also created 105 distinct facets within the subdomains. For example,
within the consumption subdomain, we included facets for frequency, quantity, and patterns
of alcohol use (e.g., binge versus consistent drinking).

2.1.3. Focus groups—To ensure comprehensive coverage of the conceptual area, we
conducted focus groups and performed thematic analyses of the topics discussed (see Castel
et al., 2008; Kelly et al., 2011). Members of four groups were recruited from outpatient
substance use treatment programs. Two additional groups were comprised of social drinkers,
community participants who reported drinking at least one alcoholic beverage in the past 30
days but who had no lifetime history of substance use disorders and no risk factors for
current alcohol problems according to the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) screening guidelines (2003). Participants (total n = 65) were between
the ages of 25 and 64 (mean = 45, SD = 10). They were predominantly female (68%) and
members of minority groups (race = African American 58%, Caucasian 37%, Other 5%;
ethnicity = Hispanic 5%). A majority had an annual household income of less than $20,000
(66%) and no formal education beyond high school (51%).

Using semi-structured scripts, facilitators prompted participants to discuss their experiences
with alcohol and characteristics of problematic drinking. Research staff reviewed process
notes from the groups and audio recordings, paying special attention to positive and negative
appraisals (consequences of alcohol use, general expectations regarding alcohol) and
contexts of drinking-related experiences. The goal was to enrich our item pool with content
not represented on traditional questionnaires. For this purpose, we paid particular attention
to accounts that suggested lower threshold items (e.g., did embarrassing things when
drinking, rudeness, drinking routinely at the end of a busy day).

2.1.4. Qualitative item review—A key step in editing the item bank was qualitative
review of the items done by members of the research team (see DeWalt et al., 2007, for a
description of the qualitative procedures used by the PROMIS network). This process
involved elimination of redundant items, items that were too narrow (often by virtue of
being disease-specific), items that were confusing or vague, and items that were poorly
written (e.g., double-barreled items). Our goal was to create a pool of about 250 items for
field testing, with approximately 150 items for the alcohol bank and an additional 100 items
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devoted to demographic characteristics, health status, medical history, history of substance
use, and “legacy” measures of alcohol use and abuse (to investigate convergent validity with
the new item bank). With this goal in mind, we reduced the item pool to 147 items, covering
103 of the original 105 facets.

2.1.5. Standardization of items—Items for alcohol use and consequences were written
in a first-person, past-tense format with a 30-day time frame and 5 response options
reflecting frequency (e.g., In the past 30 days, I lied about my drinking: never, rarely,
sometimes, often, almost always). Expectancies and general attitudes about alcohol use,
however, represent enduring beliefs, and as such, these items used a third-person, present-
tense format, no time frame, and an intensity scale (e.g., Drinking puts people in a bad
mood: not at all, a little bit, somewhat, quite a bit, very much). A small number of
consumption items used a scale of actual number of drinks (e.g., drinks in a typical week,
largest number of drinks in a single day). This standardization of items was consistent with
our usual efforts to promote internal consistency across PROMIS measures (DeWalt et al.,
2007; Pilkonis et al., 2011). In addition, a review of intellectual property issues was
completed for all items (Berzon et al., 1994; Revicki and Schwartz, 2009). The large
majority of items were generic, that is, they were similar to several extant items but not
identifiable with any one in particular.

2.1.6. Cognitive interviews—Twenty-eight participants were recruited for cognitive
interviews, and items were reviewed by at least 9 individuals with a variety of
characteristics: at least 3 female, 4 minority, 3 social drinkers, 5 less than high school
graduate reading level, and 2 less than 9th grade reading level as assessed by the Wide
Range Achievement Test (WRAT-4; Wilkinson, 1993; Wilkinson and Robertson, 2006). An
interviewer met with participants and asked each to “think aloud” while responding to items,
then prompted for feedback on the language and clarity of items and the relevance of the
content. Adaptations arising from cognitive interview feedback included the removal of
modifiers that increased the threshold of items (e.g., “I had a strong urge to continue
drinking”), clarifying ambiguities (e.g., “Drinking eases physical pain,” to differentiate this
from emotional pain), and reducing the literacy demand by replacing longer words with
shorter synonyms.

2.2. Sampling
For calibration purposes, we administered the banks to an internet (YouGov Polimetrix)
sample of 1,000 participants from the general population and a clinical sample of 407
patients in treatment for substance use disorders (not limited to alcohol abuse or
dependence) at three sites: Addiction Medicine Services at the University of Pittsburgh
Medical Center; the CODA treatment programs in Portland, Oregon; and the Evergreen
treatment clinics in Seattle, Washington. These three sites are members of the NIDA
Clinical Trials Network, and they served as collaborators for the PROMIS work. YouGov
Polimetrix is a national, web-based polling firm in Palo Alto, CA. Both samples were
composed of participants who answered “yes” to the screening question, “For the past 30
days, did you drink any type of alcoholic beverage?” Given the 30-day time frame, our items
were only relevant for respondents who had used some alcohol in the past month, and our
IRT calibrations should be interpreted in the context of this “floor,” which required some
minimal exposure to alcohol. On the other hand, to ensure adequate frequencies for each
response category at higher levels of severity, we enriched the internet sample with the
clinical sample of identified patients. Demographic characteristics of the Polimetrix sample
and the clinical sample (combined across the three sites) are summarized in Table 1.
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2.3. Measures
The alcohol use item pool brought to field testing contained 141 items tapping domains of
consumption (14 items), craving and control (14 items), triggers (24 items), negative
consequences (31 items), positive consequences (21 items), negative expectancies (14
items), positive expectancies (15 items), and general attitudes (8 items). Participants also
completed (a) the 6-item set of “recommended alcohol questions” developed by the NIAAA
task force (2003), which assesses frequency and quantity of alcohol use and patterns of
consumption over the past 12 months, and (b) a legacy instrument: the Alcohol Use
Disorders Identification Test (AUDIT), a 10-item measure reflecting primarily the frequency
and quantity of drinking and the negative consequences associated with alcohol use, also
during the past 12 months (Saunders et al., 1993).

2.4. Data Analysis
2.4.1. General strategy—We did not expect that an item bank of 141 diverse items
would reflect a single underlying dimension. Therefore, our primary goal was to identify the
most robust latent constructs and to document sufficient unidimensionality for each of them
so that we could proceed with IRT analyses in which the credibility of model parameters
relies on the assumption of unidimensionality. There are trade-offs, however, between
bandwidth (item banks that have good content validity and capture a somewhat varied pool
of clinical indicators) and fidelity (item banks that are unidimensional), and we tried to
strike appropriate compromises by ensuring that each measure or subset of items was
suitable for unidimensional scaling without unduly narrowing the construct.

As a first step, we inspected frequency distributions of individual items for sparse cells. We
then began our explorations of dimensionality by dividing the sample randomly into two
subsamples, one for exploratory factor analysis (EFA, n = 681) and the other for subsequent
confirmatory factor analysis (CFA, n = 726). Both EFA and CFA were conducted using
Mplus 4.21 with promax rotation (Muthén and Muthén, 2006). In the CFAs, the items were
treated as categorical variables, and the robust weighted least squares (WLSMV) estimator
was used. Scree plots, eigenvalues, and factor loadings were examined. We focused on the
ratio of eigenvalues in EFAs and the relative proportion of variance accounted for by the
factors extracted. We also emphasized the magnitude of factor loadings that appeared in
both EFAs and CFAs and the fit and information values reflected in IRT models.

2.4.2. Item response theory analysis—The most commonly used IRT model for
polytomous items (i.e., items with 3 or more ordinal response categories) is the two-
parameter graded response model (GRM; Samejima, 1969). The GRM has a slope parameter
and n−1 threshold parameters for each item, where n is the number of response categories.
The slope parameter measures item discrimination, i.e., how well the item differentiates
between higher versus lower levels of severity (or θ in IRT terms). Useful items have large
slope parameters. Threshold parameters measure item difficulty, i.e., the ease versus
difficulty of endorsing different response options for an item. For example, the first
threshold parameter for an item tells us where along the θ scale of severity a respondent is
more likely to endorse a response of “rarely” rather than “never.”

Items remaining in the pool for each construct were calibrated with the two-parameter
graded response model (GRM) using MULTILOG 7.03 (Thissen et al., 2003). The
convergence criterion for the EM cycles was set to .0001, with the number of cycles set to
100. IRT model fit was examined for each item using the IRTFIT macro program and the
option for the sum-score-based method, which uses the sum score instead of theta for
computing the predicted and observed frequencies (Orlando and Thissen, 2003).
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Differential item functioning (DIF) occurs when characteristics such as age, gender, or
ethnicity, which may seem extraneous to the assessment of the constructs under
consideration, actually do have an effect on measurement. An item is identified as
functioning differentially if the item is more (or less) difficult to endorse or more (or less)
discriminating in some focal group (compared to a reference group) when the different
subgroups have been matched on the latent trait under investigation. With regard to
demographic characteristics, we conducted DIF analyses (for both uniform and non-uniform
DIF) on the basis of gender and education (high school education or less versus further
educational attainment). We focused on these two variables initially because the relevant
comparison groups were adequately represented; that is, our sample included 56% men
versus 44% women and 38% respondents with a high school education or less versus 62%
with further educational attainment. Other potential comparison groups (e.g., white versus
non-white respondents, Hispanic versus non-Hispanic respondents) were less equally
divided. In addition, we conducted DIF analyses on the basis of drinking behavior (higher
versus lower alcohol volume in the past year, as ascertained from the NIAAA question).
This analysis allowed us to examine the performance of our items based on differential
exposure to alcohol and to document their consistency across the full spectrum of alcohol
use. Two different DIF procedures were employed: the IRT likelihood ratio method (Thissen
et al., 1993) and an ordinal logistic regression procedure (Zumbo, 1999); items were
considered for removal if they showed significant DIF (p < .01) by both methods (Teresi et
al., 2009).

2.4.3. Parallel analysis—Following the IRT calibrations, we used parallel analysis to
document further the unidimensionality of the item banks (Horn, 1965). We generated 1,000
simulated datasets of the same size as the field-test sample for the final versions of each item
bank. The medians of the eigenvalues from the simulated datasets were plotted as a
comparison line against the scree plots of the actual eigenvalues. The intersection of the two
lines provides a threshold for determining the number of dimensions for each item bank. If
these results suggested any departures from unidimensionality, we took a further step to
evaluate the significance of such departures. Using the item parameter estimates obtained
from the IRT calibrations, we generated a strictly unidimensional item response dataset of
the same size as the field-test sample. The simulated data were subjected to principal
component analyses using Mplus (Muthén and Muthén, 2006), and the scree plots of
eigenvalues from the simulated data were plotted against the eigenvalues from the observed
data to examine their concordance.

2.4.4. Concurrent calibrations with the AUDIT—The term “calibration” has various
meanings in different contexts (Angoff, 1971; Kolen and Brennan, 2004; Linn, 1993; Lord,
1980; Thissen and Wainer, 2001). Concurrent calibration refers here to estimating item
parameters across multiple measures (i.e., the alcohol use item banks and the AUDIT) on a
single computer run. In this case, we fixed the final item parameters for the alcohol item
banks and calibrated the AUDIT with these same parameters using the GRM. This
procedure places the AUDIT on the same θ scale of severity of each of the alcohol item
banks. Because the items of the AUDIT focus on alcohol consumption and negative
consequences of drinking, we were interested primarily in comparing the information
obtained from the AUDIT with the information obtained from our new item banks for these
two constructs (alcohol use and negative consequences).
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3. RESULTS
3.1. Alcohol, drug, and tobacco use in the two samples

The most stable estimates of alcohol use came from the NIAAA questions for the past 12
months (2003), given that shorter term patterns of drinking were influenced by the recent
decision to seek treatment among members of the clinical sample. Table 2 summarizes these
data. Frequency of drinking did not distinguish the community and clinical samples, with
“once a week” being the median for both groups over the past year. (In this context, please
note that members of the clinical sample sought treatment for many forms of substance
abuse and may not have had a primary diagnosis of alcohol abuse or dependence.)
Differences emerged, however, with quantity of alcohol (e.g., number of drinks on a typical
drinking day, maximum number of drinks in a 24-hour period, frequency of drinking this
maximum) and patterns of drinking (e.g., more frequent binges). Participants from the
clinical sample also reported getting “high” on any other substance (in the past 30 days)
much more frequently than members of the community sample: 82% versus 16%. Also, 80%
of the clinical sample were current smokers versus 19% for the community sample.

Given this pattern of results, we created a measure of annual alcohol volume (drinks per
year), computed as the number of days drinking × numbers of drinks on a typical drinking
day, which reflected a strong difference between the two groups: M = 376 for the
community sample versus 1,005 for the clinical sample. The distribution of this variable was
positively skewed, producing means that were considerably higher than the median of 165
drinks per year across the entire sample. We used a median split at 165 drinks per year for
our DIF analyses of higher versus lower exposure to alcohol. In the community sample, 54%
fell at or below this level, whereas 42% did so in the clinical sample.

3.2. Frequency distributions
Among the initial item pool of 141 items, there were no items with any response categories
having less than 1% response (14 participants). There were 33 items (23%) having at least
one response category with between 1% and 3% response. However, the sparse cells for all
33 items had at least 20 respondents, ranging from 20 (1.4%) to 39 (2.8%). Therefore, we
retained all 5 response categories for all items for further analyses.

3.3. Factor analyses
3.3.1. Exploratory factor analyses—Initial EFA of the entire item pool with the first
half of the sample yielded a 5-factor solution with a large primary factor reflecting several
aspects of alcohol use (i.e., consumption, craving and efforts at control, internal and external
triggers for drinking, and some general attitudes about alcohol). The four additional factors
were organized clearly around negative consequences, positive consequences, negative
expectancies, and positive expectancies regarding alcohol. The eigenvalues for these five
factors were 65.2, 11.8, 6.4, 4.1, and 3.7, and they accounted for 55% of the variance among
the items.

We then did a second round of EFAs, with each of the five factors examined separately. For
the primary factor of alcohol use (USE), there were 60 candidate items. Fourteen items were
removed because of factor loadings < .50: 2 (of 14) items from consumption, 4 (of 14) items
from craving and control, 4 (of 24) items from triggers, and 4 (of 8) items from general
attitudes. All of the candidate items from negative consequences (NECO, n = 31), positive
consequences (POCO, n = 21), negative expectancies (NEXP, n = 14), and positive
expectancies (PEXP, n = 15) had factor loadings larger than .50 in the repeat EFAs and
survived into the next stage of confirmatory factor analysis.
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3.3.2. Confirmatory factor analyses—Single-factor CFAs were performed on each of
the five factors based on the items retained in the second rounds of EFAs. For the USE,
NECO, and POCO factors, all items had factor loadings greater than .50. However, both the
NEXP and PEXP factors had two items with loadings below this threshold, and these four
items were eliminated.

3.4. IRT calibrations
Based on the EFA and CFA analyses, the original 141 items were trimmed to a pool of 123
items distributed across 5 factors. Thus, 5 corresponding item banks were calibrated
separately using the two-parameter GRM. Following IRT calibration, 6 items were
eliminated on the basis of model misfit (p < .001), 1 from the POCO bank, 1 from the NEXP
bank, and 4 from the PEXP bank. We also examined local dependency (i.e., residual
correlations) in the IRT models using the Q3 statistic (Yen, 1984), but no items were
eliminated for this reason. Based on item information functions (IIFs), an additional 7 items
were removed from the USE item bank because they contributed little information (i.e., the
peak of the IIF was less than 0.5). Four of these items were triggers, 2 reflected general
attitudes, and 1 was related to consumption. This stage of pruning left only 2 general attitude
items in the USE bank, and we removed these items to provide greater consistency within
the bank; they were the only items without the 30-day time frame, and they required
intensity rather than frequency ratings. Finally, our analyses of DIF by gender, education,
and higher versus lower exposure to alcohol in the past year identified no items that were
flagged by both DIF methods, and no further items were eliminated for this reason.

Thus, the final 5 calibrated item banks included 108 items in total: 37 items for USE, 31
items for NECO, 20 items for POCO, 11 items for NEXP, and 9 items for PEXP. Using
Microsoft Word, the Flesch-Kincaid readability test was performed on individual items. The
mean grade level across all items was 2.9 (SD = 2.4). The item banks, together with their
IRT parameters, are summarized in Tables 3–7. Test information curves (and plots of
corresponding standard errors) are displayed in Figures 1–5. Information values of 10
correspond approximately to CTT reliabilities of .90. At this threshold, the effective range of
measurement varied across the banks, but in all cases, they were substantial: USE, −1 to +3
SDs; NECO, −1 to +2.5; POCO, −1 to +2; NEXP, −2.5 to +2; and PEXP, −1.5 to +2. These
ranges are broader than those typically found for traditional measures of alcohol abuse and
dependence, which assess high levels of severity.

3.5. Parallel analysis
Medians of the eigenvalues from 1,000 simulated datasets were plotted against the scree
plots from the actual eigenvalues for each item bank. The intersections of the simulated
eigenvalues and the actual eigenvalues for NECO, NEXP, and PEXP showed only one
actual eigenvalue above the simulated eigenvalue lines, which supported the presence of a
single dimension for these three banks. The graphs for USE and POCO showed two actual
eigenvalues above the simulated eigenvalue lines, but in both cases, the second actual
eigenvalues were very close to the simulated eigenvalue lines. Nonetheless, to evaluate
further the significance of any potential multidimensionality of the USE and POCO banks,
we generated a strictly unidimensional dataset for each of these two banks using the final
IRT item parameter estimates. We used principal components analyses to generate the first
10 eigenvalues from the simulated and actual datasets. The ratios of the first-to-second
eigenvalues in the actual data for USE and POCO were 10.3 and 7.5. The ratios of the first-
to-second eigenvalues in the simulated data were 26.1 for USE and 16.3 for POCO. These
large ratios document the significant influence of the first factor relative to all others in both
the observed and simulated data for USE and POCO, with ratios of 4 or higher often taken
as persuasive evidence for unidimensionality (Reeve et al., 2007). To illustrate this point
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further, we also generated scree plots of the eigenvalues from both the observed and
simulated data, and the striking overlap in these plots made it clear that the assumption of
unidimensionality was well supported in the observed data for USE and POCO.

3.6. Selection of items for short forms
For some applications where CAT is not feasible, static short forms may be a useful
alternative, assuming that they provide good coverage across the relevant range of the
construct being measured. To develop such short forms, we rank ordered all USE, NECO,
POCO, NEXP, and PEXP items on four criteria: discrimination parameter (α), the
percentage of times the item would have been selected in a simulated CAT for each item
bank based on the observed data from our calibration sample, expected information under
the standard normal distribution with a mean of 0 and SD of 1, and expected information
under a normal distribution with a larger SD, i.e., a mean of 0 and SD of 1.5 (Choi et al.,
2010). The CAT simulations were performed using the Firestar program (Choi, 2009). We
selected the best performing 7 items for each bank based on the convergence of these
psychometric criteria, together with decisions about the clinical importance and content
balance of candidate items. Tables 3–7 display the items in rank order according to their α
parameters, and the items with asterisks are those selected for the short forms.

The internal consistency of the short forms was excellent. Alpha coefficients were .95, .96, .
91, .92, and .88 for USE, NECO, POCO, NEXP, and PEXP, respectively. Correlations
between the theta scores derived from the short forms and their corresponding full item
banks were very high: .93, .95, .97, .99, and .99 for USE, NECO, POCO, NEXP, and PEXP,
respectively. The same correlations using raw scores were .91, .94, .97, .97, and .97.

3.7. Concurrent calibrations with the AUDIT
In order to compare the final USE and NECO item banks to the legacy measure (AUDIT),
on the same metric, items from the AUDIT were calibrated concurrently (on the same
computer runs) with both the USE and NECO item banks by fixing the USE and NECO
item parameters to their final calibration values. Given the content of the AUDIT, which is a
mix of questions regarding alcohol consumption and negative consequences of drinking,
only these item banks are relevant for comparative purposes. Figures 6 and 7 display the test
information curves for the full USE and NECO item banks, the USE and NECO 7-item short
forms, and the 10-item AUDIT. Overall, the full USE (37 items) and NECO (31 items)
banks provided the most test information, a result that is not surprising given the large
number of items they contain. The performance of the USE and NECO short forms is of
greater interest. Even with fewer items, they provide more information than the AUDIT
across the same ranges of measurement (for USE, −0.5 to +2.5 SDs, and for NECO, −1 to
+2 SDs). The comparative efficiency of the short forms and the AUDIT should be
interpreted with some caution, however, because the AUDIT was “projected” onto the
PROMIS item banks (whose parameters were fixed) and, in a strict sense, the measures may
not be assessing exactly the same construct.

4. DISCUSSION
Compared with existing alcohol use instruments (which typically cover the higher end of the
severity spectrum, 1–2 SDs above the mean), the PROMIS item bank for alcohol use
provides more information in a range from −1 to +3 SDs among people who have had some
exposure to alcohol in the past month. The item banks for negative and positive
consequences and negative and positive expectancies also provide broad coverage of these
constructs. The item banks for use and consequences (both positive and negative) originated
from larger initial item pools and were the most robust psychometrically. The initial item
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pools for expectancies (14 and 15 items for NEXP and PEXP, respectively) were smaller
and suffered some attrition, based on psychometric considerations, resulting in final item
banks of 11 and 9 items. In particular, PEXP was somewhat difficult to model, with a larger
proportion of items fitting poorly with an IRT model.

There is a literature documenting the complexities, both conceptual and psychometric, of
measures of alcohol expectancies (Aarons et al., 2003; Vik et al., 1999). Different relevant
dimensions have been discussed, e.g., valence (positive versus negative) and activation
(arousing versus sedating), and different contextual domains have been described, e.g.,
expectancies regarding personal versus social effects. Our item pools addressed the issue of
valence primarily, and within that scope, included items for personal (mental and physical)
and social outcomes. We were able to derive small item banks (and 7-item short forms) that
provide brief and efficient measures of positive and negative expectancies, but we recognize
that these measures still require careful validation.

4.1. IRT modeling and unidimensionality
All health-related constructs are likely to reflect some multidimensionality, either because of
the complexity of the constructs or for “nuisance” reasons, e.g., subsets of items that are
more closely associated than predicted by a single latent factor because of semantic
similarities or because they reflect a specific subdomain. For example, we generated items
that reflected physical, mental, and social consequences of drinking, and it is plausible that
items within each of these content areas might be more closely related than items across
these areas. It is unlikely, however, that such associations compromise their general
relevance for assessing negative (or positive) consequences of alcohol use, the broader
construct being measured. As Reise has argued, there is a difference between studying the
dimensionality of a correlation matrix versus determining the degree to which “scores” are
influenced by a single common factor. Even multidimensional data can result in scores that
still reflect essentially only one common influence, and we believe that our PROMIS item
banks strike a reasonable compromise in this regard (Reise et al., 2010). We were able to
calibrate well-fitting IRT models with plausible parameter estimates, and our parallel
analysis using the final IRT parameters also provided confirmation of the unidimensional
structure of the observed data.

4.2. Future directions
One goal is to further validate the PROMIS alcohol use item banks in prospective designs
among clinical participants starting treatment for an alcohol use disorder. The key issue to
be examined is the responsiveness to change of the PROMIS measures, especially when
compared to common legacy measures. A related goal is to investigate the utility of the
PROMIS item banks for purposes of screening and case identification. The original mandate
of PROMIS has been to develop item banks that provide a continuous metric of severity (a
“ruler” for each latent construct being assessed) relevant to all chronic diseases, both
medical and psychiatric. At the same time, given the brevity and efficiency of CAT and
short forms, it may be useful to examine the suitability of the PROMIS item banks for
screening purposes and their concordance at different thresholds with clinical diagnoses.

As described above, we did initial explorations of DIF by gender, education, and higher
versus lower exposure to alcohol given the demographic breakdown of our sample. Future
work could include even larger samples and examination of the influence of race, ethnicity,
and age. In the case of age, the item banks themselves could benefit from expansion
designed to increase their relevance across the lifespan. This work would require adding
items relevant to younger respondents (e.g., adolescents from ages 13–17) and older adults
(e.g., geriatric respondents). Such items could then be linked to the existing item banks
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through the use of shared items to ensure the availability of a single metric across the
lifespan.
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Figure 1.
Test information and standard error curves for the alcohol use item bank.
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Figure 2.
Test information and standard error curves for the negative consequences item bank.
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Figure 3.
Test information and standard error curves for the positive consequences item bank.

Pilkonis et al. Page 16

Drug Alcohol Depend. Author manuscript; available in PMC 2014 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 4.
Test information and standard error curves for the negative expectancies item bank.
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Figure 5.
Test information and standard error curves for the positive expectancies item bank.
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Figure 6.
Comparative test information curves for alcohol use: Full item bank, 7-item short form, and
the AUDIT.
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Figure 7.
Comparative test information curves for negative consequences: Full item bank, 7-item short
form, and the AUDIT.
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Table 1

Size and Demographic Characteristics of the Calibration Sample

Community
Sample

(N = 1,000)

Clinical
Sample

(N = 407)

Characteristic % %

Sex

      Male 54.3 60.7

Ethnicity

      Hispanic 9.5 7.6

Race

      American Indian / Alaska Native 1.2 3.7

      Asian 1.2 0.2

      Black / African American 8.4 20.6

      Native Hawaiian / Pacific Islander 0.6 1.5

      White 85.3 67.6

      Other / Multiracial 3.3 6.4

Education

      High school diploma or less 27.6 62.4

      Further educational attainment 72.4 37.1

Mean Age (SD) 45.2 (15.7) 37.2 (11.5)
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