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aBstract

introduction: Negative psychosocial expectancies of smoking include aspects of social disapproval and disappointment in 
oneself. This paper describes analyses conducted to develop and evaluate item banks for assessing psychosocial expectancies 
among daily and nondaily smokers.

Methods: Using data from a sample of daily (N = 4,201) and nondaily (N =1,183) smokers, we conducted a series of item factor 
analyses, item response theory analyses, and differential item functioning analyses (according to gender, age, and race/ethnicity) 
to arrive at a unidimensional set of psychosocial expectancies items for daily and nondaily smokers. We also evaluated perfor-
mance of short forms (SFs) and computer adaptive tests (CATs) to efficiently assess psychosocial expectancies.

results: A total of 21 items were included in the Psychosocial Expectancies item banks: 14 items are common across daily 
and nondaily smokers, 6 are unique to daily, and 1 is unique to nondaily. For both daily and nondaily smokers, the Psychosocial 
Expectancies item banks are strongly unidimensional, highly reliable (reliability = 0.95 and 0.93, respectively), and perform 
similarly across gender, age, and race/ethnicity groups. A SF common to daily and nondaily smokers consists of 6 items (reli-
ability = 0.85). Results from simulated CATs showed that, on average, fewer than 8 items are needed to assess psychosocial 
expectancies with adequate precision when using the item banks.

conclusions: Psychosocial expectancies of smoking can be assessed on the basis of these item banks via the SF, by using CAT, 
or through a tailored set of items selected for a specific research purpose.

intrODuctiOn

Item banks designed to assess the negative psychosocial expec-
tancies of smoking among daily and nondaily smokers were 
developed as part of the PROMIS® Smoking Initiative. Items 
contained in the Psychosocial Expectancies item banks emerged 
following an extensive qualitative item pool development pro-
cess (including literature reviews, focus groups, and cognitive 
interviews; Edelen, Tucker, Shadel, Stucky, & Cai, 2012) and 
initial analytic review using exploratory factor analysis of more 
than 3,000 daily smokers. This process revealed a collection of 
items that measure: (a) social disapproval of smoking, (b) nor-
mative values associated with smoking, and (c) negative beliefs 
about one’s appearance when smoking. We broadly classify these 
attitudes as the negative psychosocial expectancies of smoking.

Perceptions of smoking expectancies are an important part 
of theoretical conceptualizations of health behavior change 
(Rosenstock, Strecher, & Becker, 1988) and these concepts 
have been applied in smoking cessation research (Strecher 

et al., 2008). DiClemente et al. (1991) found subjects prepar-
ing to quit or contemplating quitting were more aware of the 
negative evaluations of others compared with smokers not 
contemplating quitting. Indeed, being able to accurately assess 
perceptions of psychosocial expectancies of smoking is criti-
cal to understanding success with quitting smoking. Research 
suggests that perceptions of social approval/disapproval and 
self-evaluations are linked with intentions to quit and quit 
attempts (Kim & Shanahan, 2003; MacPherson & Myers, 
2009; Rohsenow et  al., 2003), highlighting the importance 
of others’ reactions in motivating attempts to change one’s 
smoking behavior. The social process associated with smok-
ing underscores the necessity of evaluating psychosocial con-
structs when trying to change smoking-related behaviors.

Previous research has assessed perceived psychosocial expec-
tancies of smoking using various measures. Some measures of 
social norms around smoking cessation require respondents to 
rate their agreement with statements capturing both subjective 
norms (e.g., “Most people who are important to me think that 
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I should quit smoking,” “Most people who are important to me 
want me to quit smoking”) and descriptive norms (e.g., “Most 
people who are important to me have quit smoking themselves”) 
(Dohnke, Weiss-Gerlach, & Spies, 2011). These measures of 
subjective norms predict a variety of smoking-related outcomes, 
including current smoking and susceptibility to smoke in the 
future (Primack, Switzer, & Dalton, 2007) and quitting inten-
tions (Dohnke et al., 2011; Hanson, 1999).

A few measures in particular contain concepts of psychosocial 
expectancies, among them perhaps the most widely used is the 
Smoking Consequences Questionnaire (SCQ; Brandon & Baker, 
1991) designed among college-aged smokers to assess out-
come expectancies associated with smoking. A number of these 
expectancies are psychosocial in nature, including a set of items 
addressing concerns about negative social impressions (e.g., “I 
look ridiculous while smoking” and “Smoking make me seem less 
attractive”). In an efficacy study for the nicotine patch, the nega-
tive consequences factor from the SCQ was related to cessation 
success (Wetter et al., 1994). Subsequently, Copeland, Brandon, 
and Quinn (1995) developed the SCQ-Adult (SCQ-A) targeted 
toward adult smokers who had smoked for longer, smoked more 
cigarettes, and were generally more nicotine dependent than 
smokers participating in the development of the SCQ. Multiple 
brief versions of the SCQ and SCQ-A have been developed for 
specific populations including heavy smoking adults (Brief SCQ-
A; Rash & Copeland, 2008), children (Copeland et al., 2007), and 
adolescents/young adult smokers (Lewis-Esquerre, Rodrigue, & 
Kaler, 2005; Myers, McCarthy, MacPherson, & Brown, 2003). 
The Decisional Balance measure of smoking attitudes (Velicer, 
DiClemente, Prochaska, & Brandenburg, 1985) includes a Con 
subscale that assesses negative aspects of smoking such as dis-
approving of one’s own smoking and perceiving the disapproval 
of others. The measure has been validated in both adult (Velicer 
et  al., 1985) and adolescent populations (Pallonen, Prochaska, 
Velicer, Prokhorov, & Smith, 1998). Finally, the Smoking Process 
of Change scale (Prochaska, Velicer, DiClemente, & Fava, 1988) 
includes a Self-Reevaluation scale that includes items related to 
feelings of cognitive dissonance for still smoking given knowl-
edge of its harmful effects (e.g., “I consciously struggle with the 
issue that smoking contradicts my view of myself as a caring and 
responsible person”).

The studies reviewed above illustrate the many instruments 
used to assess perceived psychosocial expectancies. While 
each of these existing instruments includes items pertaining 
to a few aspects of the psychosocial expectancies of smoking, 
none fully captures the diverse nature of this construct as it 
was uncovered in our extensive analyses. We address that gap 
here by representing all the critical facets of this construct in 
our development of state-of-the-art item banks measuring the 
negative psychosocial expectancies of smoking among daily 
and nondaily smokers. In the following section, we provide the 
psychometric analyses, which closely follow the procedures 
outlined by Reeve et al. (2007) that led to the calibrated banks 
of psychosocial expectancies items. To summarize the steps 
taken, we first describe the item factor analyses, item response 
theory (IRT) analyses, and the differential item functioning 
(DIF) analyses (according to gender, age, and race/ethnic-
ity) that we conducted to arrive at unidimensional item banks 
assessing the psychosocial expectancies of smoking among 
daily and nondaily smokers. Following the development of the 
item banks, we then describe how we developed and evaluated 
the performance of short forms (SFs) and computer adaptive 

tests (CATs) to efficiently, yet reliably assess this domain. 
More details of the analytic process used to develop the daily 
and nondaily smoker Psychosocial Expectancies item banks 
can be found in Hansen et al. in this supplement.

MethODs

Sample and Procedure

A national sample of smokers (N(total) = 5,384; N(daily) = 4,201; 
N(nondaily) = 1,183) was recruited by Harris Interactive through 
their online panel membership, and all assessments were com-
pleted via the Internet. All procedures were IRB approved. 
Individuals were eligible if they were 18 years or older, had 
been smoking for at least a year, had smoked in the past 30 days, 
and did not have plans to quit in the next 30 days. Based on 
their response to number of days smoked in past 30 days, those 
participants indicating smoking 28–30 of the past 30 days were 
classified as daily smokers; respondents smoking less than 
28 of the past 30  days were classified as nondaily smokers. 
Sample recruitment was targeted to reflect the demographic 
composition of U.S.  adult smokers in terms of gender, race/
ethnicity, and age. The survey was fielded between July and 
September 2011 via a randomized block design (Reeve et al., 
2007). The block design was constructed to minimize respond-
ent burden while maximizing the inter-item covariance cover-
age. To cross-validate the dimensionality of the Psychosocial 
Expectancies item bank, the daily smoker sample was ran-
domly split into exploratory (N(exploratory) = 3,021) and confirm-
atory (N(confirmatory) = 1,180) subsamples.

Mean age was 46.4  years for daily (D) smokers and 
44.1  years for nondaily (ND) smokers. Females comprised 
about half the sample (D: 54.8%, ND: 47.0%). Most partici-
pants were employed full-time (D: 52.9%, ND: 60.6%) or part-
time (D: 12.2%, ND: 14.4%). The racial/ethnic composition was 
primarily non-Hispanic White (D: 72.2%, ND: 55.2%), Black 
(D: 12.1%, ND: 15.5%), and Hispanic (D: 11.3%, ND: 24.4%). 
Most participants had attended at least some college (D: 80.5%, 
ND: 84%), and many had earned a bachelors or graduate degree 
(D: 29.8%, ND: 42.1%). More than half were currently mar-
ried or cohabitating (D: 57.7%, ND: 55.1%), with fewer being 
divorced/separated/widowed (D: 21.8%, ND: 18.7%) or never 
married (D: 20.5%, ND: 26.1%). Although most differences are 
not large, chi-square tests (and t-test for age) indicated that daily 
and nondaily smokers significantly differed on each of these 
characteristics (p < .001). Most notably, relative to daily smok-
ers, nondaily smokers were less likely to be non-Hispanic White, 
and more likely to be employed and further educated. Table 1 
compares these groups on smoking patterns. As expected, daily 
smokers had a longer smoking history, smoked more cigarettes 
on average per day, and reported fewer quit attempts compared 
with nondaily smokers (p < .0001).

Measures

Smoking Items
A total of 277 unique smoking items were administered. These 
items were developed according to PROMIS procedures from 
extant items in the literature as well as direct feedback from 
smokers. This process, described in more detail in Edelen 
et  al. (2012), employed a rigorous qualitative approach that 
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included systematic literature review, binning and winnowing 
of items, item standardization, solicitation of feedback from 
smokers via focus groups and cognitive interviews, and final 
item revisions. All respondents completed 13 of the 277 smok-
ing items that assessed their smoking behavior and quitting 
history. The remaining 264 items were candidate items that 
were being considered for inclusion in one of the smoking 
item banks. These items were distributed across 26 overlap-
ping forms containing an average of 147 items (range = 134–
158); each respondent was randomly assigned one of the 26 
forms.

Other Measures
All respondents supplied basic demographic information and 
completed one of eight PROMIS psychosocial-related quality of 
life SF measures (alcohol consumption, anger, anxiety, depres-
sion, fatigue, physical functioning, sleep disturbance, and global 
psychosocial; Cella et al., 2007). These PROMIS measures were 
collected to provide preliminary validity evidence and results are 
reported elsewhere in this supplement (Edelen, Stucky, et al.).

Item Factor Analyses

Previous analyses of the daily smoker exploratory subsample 
identified a set of 37 items to be considered for inclusion in 
the Psychosocial Expectancies item bank for daily smokers 

(Edelen et al., 2012). The same 37 items were also considered 
for nondaily smokers.

Using the exploratory subsample of daily smok-
ers (N  =  3,021) and the full sample of nondaily smokers 
(N = 1,183), we examined the underlying factor structures of 
the 37-item sets with the software IRTPRO (Cai, du Toit, & 
Thissen, 2011). Local dependence (LD) diagnostic indices 
(Chen & Thissen, 1997) and high-dimensional exploratory 
item factor analyses (Cai, 2010) were used to identify clus-
ters of related items or LD departures from unidimensional-
ity. Item bifactor models (e.g., Cai, Yang, & Hansen, 2011; 
Gibbons & Hedeker, 1992) were then specified to account for 
these LD clusters.

Examining model results for each smoker type, study team 
members evaluated items within each specific factor in order 
to select subsets of items that would collectively be more uni-
dimensional than the initial sets of 37 items. We considered 
each item’s loading on the psychosocial expectancies factor, 
the percentage of common variance accounted for by the psy-
chosocial expectancies factor (i.e., item explained common 
variance; Stucky, Thissen, & Edelen, 2013), and substantive 
content. Small numbers of items were selected from each item 
cluster (or specific factor). The two resulting item subsets for 
daily and nondaily smokers were selected to more closely con-
form to the unidimensional structure assumed in the final IRT 
models.

After selecting items for inclusion and removal in this way, 
the dimensionality of the two resultant item sets was re-eval-
uated by testing the fit of a one-factor model using the Mplus 
software (Muthén & Muthén, 1998–2010) with weighted least 
squares mean- and variance-adjusted (WLSMV) estimation 
for categorical response items and standard model fit indi-
ces and criteria (root mean squared error of approximation 
[RMSEA] ≤ 0.08, Tucker-Lewis index [TLI] ≥ 0.95, compara-
tive fit index [CFI] ≥ 0.95; Browne & Cudeck, 1993; Hu & 
Bentler, 1999). For daily smokers, model fit was assessed first 
in the exploratory subsample (N = 3,021) and then confirmed 
using the validation subsample (N = 1,180); the analysis for 
nondaily smokers used the full nondaily sample (N = 1,183).

Differential Item Functioning

After identifying and confirming two sufficiently unidimen-
sional item sets to represent nicotine dependence, the item sets 
were further evaluated for DIF. These evaluations were con-
ducted using the full daily (N = 4,201) and nondaily (N = 1,183) 
smoker samples with IRTPRO (Cai et  al., 2011). DIF was 
evaluated for significance according to gender, race/ethnicity 
(White, Black, Hispanic), and age (18–30, 31–50, 51+) using 
established procedures (Edelen, Thissen, Teresi, Kleinman, & 
Ocepek-Welikson, 2006; Orlando & Marshall, 2002). Items 
with significant DIF were further evaluated for “impact” by 
considering the weighted area between the expected score 
curves (“wABC”) and the expected difference in expected a 
posteriori score (“dEAP”), indices described in more detail in 
Hansen et al. Items with wABC values greater than 0.30 were 
screened for potential removal by evaluating graphical illustra-
tions of the subgroups’ expected scores curves, along with the 
values of the wABC and dEAP indices. Items judged to have 
nonignorable DIF were removed from further consideration in 
their respective item banks (i.e., daily or nondaily).

table 1. Smoking Characteristics of Daily and 
Nondaily Smokers

Smoking variable

Daily  
smokers  

(N = 4,201)

Nondaily  
smokers  

(N = 1,183)

Years smoked, %
 1–10 years 11.7 29.2
 More than 10 years 88.3 70.8
Number of days smoked in past 30 days, %
 1 or 2 days 0.0 15.8
 3–5 days 0.0 9.6
 6–9 days 0.0 9.6
 10–19 days 0.0 23.2
 20–27 days 0.0 41.9
 28–30 days 100.0 0.0
Average number of cigarettes per day in past 30 days, %
 <1 per day 0.2 13.0
 1–5 8.0 48.3
 6–10 22.0 22.3
 11–20 47.3 13.5
 20+ 22.6 3.9
Number of times quit for at least 24 hr, %
 Never 18.0 14.7
 1 time 12.3 6.2
 2–3 times 30.7 19.1
 4–5 times 19.7 12.7
 6–9 times 7.4 7.8
 10 or more times 12.0 40.1
Quitting contemplation, %
 Not thinking about quitting 40.1 42.3

Thinking about quitting, but 
no plans to quit

37.1 29.0

 Plans to quit in next 6 months 22.7 28.7
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Calibration of Item Banks

The Psychosocial Expectancies item banks for daily and 
nondaily smokers were concurrently calibrated using data 
from the full combined sample (N  =  5,384, N(daily)  =  4,201, 
N(nondaily)  =  1,183). We estimated a two-group IRT model 
with groups distinguishing daily and nondaily smokers. This 
calibration, which specified the daily smokers as the reference 
group, fixed the daily psychosocial expectancies mean to 0 
and the SD to 1 and estimated unique nondaily mean and SD. 
Following PROMIS standards, IRT scores were subsequently 
rescaled using the T-score metric to have a mean of 50 and a 
SD of 10 for daily smokers. The scale for the daily–nondaily 
group difference was set based on pre-identified anchor items 
whose parameter estimates were constrained to be equal across 
the groups. Item parameters for nonanchor items were esti-
mated separately for the two groups (see Hansen et al. for more 
details). The utility of the item banks was determined using 
IRT-based test information, score precision, and marginal reli-
ability (MR).

Short Form Development

Item parameters from the final calibration were used in the 
development of a psychosocial expectancies fixed-item SF. In 
order to simplify the administration and scoring of this form, 
only those items with equal parameters for daily and nondaily 
smokers (i.e., anchor items in the two-group calibration) were 
considered for SF inclusion. Among all the possible combi-
nations of eligible items, candidate SFs were identified using 
selection criteria related to overall content balance, inclusion 
of items favored by the study team, and the reliability of score 
estimates across a broad range of psychosocial expectancies 
(see Hansen et  al. for more detail). Following PROMIS pro-
cedures, SF scoring was based on a transformation of the sum 
of responses to SF items. The use of summed scores has the 
particular advantage of allowing for the creation of translation 
tables by which researchers may convert an observed sum into 
an IRT-scaled score (Thissen, Nelson, Rosa, & McLeod, 2001). 
The performance of the SFs was evaluated using simulated data. 
For both the daily and nondaily item banks, we examined the 
reliability of each SF and obtained correlations of SF scores 
with scores based on the patterns of responses to the full sets 
of items.

CAT Simulation

CAT utilizes item selection algorithms to administer items 
that are tailored to the respondent’s estimated standing on 
the measured construct, often resulting in reductions in test 
length and respondent burden. We conducted CAT simula-
tions using Firestar (Choi, 2009) to evaluate the utility of 
computer adaptive administration of the daily and nondaily 
smoker Psychosocial Expectancies item banks. These simu-
lations: (a) provide an indication of the average number of 
items from the Psychosocial Expectancies item banks that 
would be administered under typical CAT conditions, (b) 
indicate which items would be most routinely selected for 
CAT administration, and (c) characterize the expected CAT-
based score reliability.

results

Item Factor Analyses

Bifactor models, each with six specific factors, were selected 
to characterize the structure of both the 37 daily smoker items 
(using the exploratory daily smoker sample) and the 37 non-
daily smoker items. In both cases, these models were selected 
based on their interpretability, comparisons of fit indices, and 
LD chi-squares. The specific factors identified in the bifac-
tor model represent the content “clusters” in the psychosocial 
expectancies item sets (e.g., perceived social discrimination, 
self disapproval, disapproval from others, etc.).

The study team reviewed the bifactor model results for all 
37 daily smoker and 37 nondaily smoker items and selected 
at least one item per specific factor to retain for further con-
sideration in the item banks. Item selection was based pri-
marily on item content and the strength of the general factor 
loading.

This process led to the selection of 23 daily smoker items, 
and 17 nondaily smoker items that balanced item content closely 
represented the psychosocial expectancies dimension. Next, one-
factor models were fit to the selected item sets to confirm that 
they were sufficiently unidimensional. Relative to the original 
37 daily smoker items (CFI = 0.91, TLI = 0.91, RMSEA = 0.06), 
the reduced set of 23 daily smoker items showed improved 
fit in both the exploratory and confirmatory subsamples 

table 2. Negative Psychosocial Expectancies of Smoking Items Removed Because of DIF

Item stem
No. comparisons with  

wABC > 0.3 DIF variable wABC dEAP

Daily smokers
If I quit smoking I will set a good example for others. 1 White vs. Black 0.51 0.20
If I quit smoking I will be able to save more money. 1 White vs. Black 0.30 0.09
Others close to me would suffer if I became ill from 

smoking.
1 Age 18–30 vs. age 51+ 0.41 −0.04

Nondaily smokers
 I smoke too much. 3 Hispanic vs. Black 0.44 0.17

Age 31–50 vs. age 51+ 0.35 0.17
Age 18–30 vs. age 51+ 0.34 0.16

 I’m foolish to ignore the warnings about cigarettes. 2 Hispanic vs. Black 0.40 0.16
White vs. Black 0.40 0.14

Note. dEAP = difference in expected a posteriori; DIF = differential item functioning; wABC = weighted area between the 
expected score curves.
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(exploratory: CFI  =  0.96, TLI  =  0.96, RMSEA  =  0.06; con-
firmatory: CFI = 0.96, TLI = 0.95, RMSEA = 0.06) with only 
a trivial reduction in reliability (MR went from 0.97 to 0.95). 
Furthermore, in the exploratory subsample, the test-level 
explained common variance (ECV; Reise, 2012) associated 
with the psychosocial expectancies (general) factor increased 
substantially from 0.68 to 0.79 indicating a more strongly unidi-
mensional model. Fit indices for the nondaily smokers also sug-
gest a strongly unidimensional item set (CFI = 0.97, TLI = 0.96, 
RMSEA = 0.07), with marginally improved fit compared with 
the 37-item set (CFI = 0.90, TLI = 0.89, RMSEA = 0.06) and a 
minimal loss in precision (MR went from 0.96 to 0.95). Similar 
to daily smoker results, the ECV associated with the psychoso-
cial expectancies (general) factor in the nondaily sample solution 
increased from 0.65 to 0.85.

Differential Item Functioning

Next, the 23 daily and 17 nondaily smoker items underwent 
DIF testing according to gender, race/ethnicity (White, Black, 
Hispanic), and age (18–30, 31–50, 51+). For the daily smok-
ers, across all comparisons, seven items met the wABC cri-
terion for consideration of removal (i.e., wABC > 0.30), and 
three items were ultimately removed because of DIF. For the 
nondaily smokers, four items were considered for removal, 
and two items were removed. Details on the removed items 
are summarized in Table 2. Figure 1  shows the expected score 
curves for one of these items (“Others close to me would suf-
fer if I became ill from smoking”) that displayed DIF accord-
ing to age in comparing the youngest to oldest age groups. 
As can be seen from the curves in Figure 1, the item is much 
more strongly related to the underlying psychosocial expec-
tancies construct for older respondents. Accordingly, older 
respondents are more discerning in their endorsement of the 
statement. Relative to the younger aged respondents, they 
endorse this statement at lower rates at the lower end of the 
continuum and at higher rates as the psychosocial expectan-
cies score increases.

Calibration of Item Banks

Using the two-group IRT model with daily smokers as the ref-
erence group, 21 total items were calibrated. Within this set, 
14 were anchor items (identical item parameters for daily and 
nondaily smokers) and no items had unique item parameters 
for daily and nondaily smokers. In addition, there were seven 
items per bank that were nonoverlapping (i.e., items that only 

occur for that particular smoker group). This process resulted 
in two Psychosocial Expectancies item banks (one for daily and 
one for nondaily smokers) with 20 and 15 items, respectively. 
As can be seen in Table 3, the final items tended to be strongly 
related to the underlying psychosocial expectancies construct 
(a parameters for items in both banks ranged from 1.62 to 3.24) 
and covered a wide range of the psychosocial expectancies 
continuum (b parameters ranged from −1.68 to 2.50) that is 
fairly symmetric around the psychosocial expectancies mean.

Figure 2 illustrates the score reliability for the daily and non-
daily smoker Psychosocial Expectancies item banks (and SF) 
on a standard T-score scale. Full bank scores have reliability 
values greater than 0.80 from approximately 2½ SDs below the 
mean to greater than 3 SDs above the mean (i.e., from about 25 
to 80, in the T-score scale). Nondaily smokers had a mean value 
of 48.5, 0.15 SDs below the daily smoker mean of 50. In addi-
tion, the nondaily smoker sample had essentially the same vari-
ability (SD = 10.03) compared with daily smokers (SD = 10).

Psychosocial Expectancies Short Form

Examination of candidate item sets indicated that six items were 
sufficient to reliably capture the content of the psychosocial 
expectancies construct. After considering several six-item sets, 
we selected those items indicated in Table  3 to comprise the 
six-item SF; the summed score to IRT score translation table for 
the SF is contained in Table 4. Figure 2 shows the reduction in 
score reliability when going from the complete item banks (of 
20 and 15 items) to the SF. Despite this reduction, the MR of the 
SF scores remains quite good (0.85). In addition, these scores 
correlate strongly (0.95) with those obtained from the complete 
banks. The results suggest that the six-item SF provides effi-
cient and reliable measures of psychosocial expectancies.

CAT Simulations

CAT simulations were conducted on the daily and nondaily 
smoker Psychosocial Expectancies item banks. Table 5 pro-
vides the results of simulations that used a SE of 3.0 (in the 
T-score metric) as the CAT stopping criterion, which cor-
responds to a reliability of slightly greater than 0.90, and a 
range of limits on the maximum number of items allowed to 
be administered (4, 6, 8, 10, 12). To summarize these results, 
the correlation between CAT and full bank scores is greater 
than 0.95, and the average CAT, with the minimum number 
of items allowed to be administered set to no fewer than eight 
items, will terminate with a SE of 3 when about six or seven 
items have been administered. The CAT administration rates 
for each item under the 10-item maximum condition are dis-
played in Table 3. Most CATs administered to daily and non-
daily smokers will select very similar items. Four items were 
included in the majority (at least 85%) of simulated CATs 
and two of these items are included in the SF. Because the 
SF was developed in an effort to sample content from each 
of the specific factors, two other items frequently selected 
by the CAT algorithm were not included in the six-item SF.

DiscussiOn

A core set of 21 items were calibrated for the PROMIS 
Psychosocial Expectancies item bank: 14 items were common 
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age 51+

Negative Psychosocial Expectancies (T−score)

Figure  1. Item removed due to differential item function-
ing from the daily Negative Psychosocial Expectancies of 
Smoking item bank.
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across daily and nondaily smokers, 6 items were unique to 
daily smokers, and 1 item was unique to nondaily smokers. 
The item banks have been found to be unidimensional and 
highly reliable, with little evidence of item bias across gen-
der, race/ethnicity, and age. The content of the banks brings 
together facets of psychosocial expectancies of smoking that 
are not captured by any single existing instrument including 
self-disapproval (e.g., “My need for cigarettes makes me feel 
disappointed in myself”), disapproval from others (e.g., “My 
cigarette smoking bothers others”), and embarrassment (e.g., 
“I feel embarrassed when I smoke”).

An item banking approach provides researchers and 
practitioners with a flexible approach toward assessing the 
negative psychosocial expectancies of daily and nondaily 
smokers. While the six-item SF has demonstrated excellent 
properties, interested users may wish to administer the items 
using a CAT approach. Evidence provided here indicates that 
in a CAT framework as few as 6–7 items are needed to obtain 
at least a 0.90 level of reliability. Other users may benefit 
from selecting a tailored subset of items focused on their 
research or clinical needs (e.g., selecting only the items hav-
ing to do with self-disapproval or feelings of unattractiveness 

table 3. Negative Psychosocial Expectancies of Smoking Item Banks for Daily and Nondaily Smokers

Item D/ND

CAT Item parameters

D ND a b1 b2 b3 b4

My smoking makes me feel less 
attractive. (SF)

Both 0.87 0.83 3.03 −0.26 0.40 0.97 1.50

My need for cigarettes makes me 
feel disappointed in myself. (SF)

Both 0.98 0.98 2.94 −0.43 0.22 0.80 1.33

If I quit smoking, my friends will 
respect me more. (SF)

Both 0.09 0.22 1.89 −0.59 0.07 1.01 1.67

People think less of me if they see 
me smoking. (SF)

Both 0.06 0.23 1.86 −0.64 0.28 1.31 2.04

If I quit smoking I will be more in 
control of my life. (SF)

Both 0.25 0.30 1.77 −1.02 −0.39 0.54 1.16

My cigarette smoking bothers oth-
ers. (SF)

Both 0.14 0.20 1.65 −1.68 −0.32 1.01 1.88

My smoking makes me respect 
myself less.

Both 1.00 1.00 3.24 −0.03 0.58 1.16 1.73

I feel embarrassed when I smoke.a Both 0.85 0.84 2.65 −0.38 0.40 1.49 2.39
I get upset when I think about my 

smoking.
Both 0.53 0.50 2.39 −0.23 0.59 1.33 1.99

I look ridiculous while smoking. Both 0.14 0.12 2.29 0.05 0.72 1.48 2.05
My smoking makes me less attrac-

tive to other people.
Both 0.47 0.53 2.19 −0.90 −0.05 0.99 1.71

If I quit smoking, I will be more 
attractive to others.

Both 0.30 0.39 1.90 −0.83 −0.18 0.84 1.47

People I care about respect me less 
because I smoke.

Both 0.02 0.01 1.76 0.06 0.95 1.84 2.50

People think I’m foolish for ignor-
ing the warnings about cigarette 
smoking.

Both 0.16 0.22 1.62 −1.67 −0.61 0.42 1.30

Most of the people I care about want 
me to quit smoking.

D 0.24 1.72 −1.82 −0.73 0.07 0.77

I’m foolish to ignore the warnings 
about cigarettes.

D 0.21 1.67 −1.71 −0.93 −0.09 0.58

I smoke too much. D 0.09 1.50 −1.83 −0.74 0.17 0.86
Smoking leaves an unpleasant odor 

on my clothes.
D 0.04 1.35 −2.48 −0.91 0.12 0.99

I hide my smoking from other 
people.

D 0.00 1.05 0.66 1.62 2.57 3.48

I feel uncomfortable smoking 
around kids.

D 0.01 0.97 −2.53 −1.37 −0.39 0.63

People close to me disapprove of my 
smoking.

ND 0.33 1.79 −1.47 −0.42 0.38 1.02

Note. CAT = computer adaptive test, SF = short form. D/ND column indicates if the item parameters were identical in daily and 
nondaily groups (both), unique to only the daily group (D), or unique to only the nondaily group (ND). CAT column indicates 
the rate of item administration for the 10-item maximum condition. Item slope and threshold parameters were obtained through 
calibrations of the full item banks.
aIndicates items that used the following response options: 0 = never, 1 = rarely, 2 = sometimes, 3 = often, 4 = always. All other 
items used the following response options: 0 = not at all, 1 = a little bit, 2 = somewhat, 3 = quite a bit, 4 = very much.
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when smoking). Because the items were calibrated on the 
same underling continuum, tailored subsets of items will 
provide comparable scores to one another, as well as to 
the full bank score, SF score, and any CAT. The Negative 
Psychosocial Expectancies of Smoking item banks and SF 
will be available for public use through PROMIS library, and 
a free online tool for administering adaptive tests is available 
through the PROMIS Assessment Center Web site (www.

assessmentcenter.net). The smoking assessment toolkit prod-
ucts are also available for download from the project Web site 
(http://www.rand.org/health/projects/promis-smoking-initia-
tive.html).

The PROMIS Smoking Initiative is currently conduct-
ing preliminary analyses that examine how responses to the 
Psychosocial Expectancies item banks are associated with 
history of quitting and current motivation to quit in both a 
national Internet sample and a sample of smokers recruited 
from a community setting. Based on previous studies, we 
expect that smokers who have a greater perception of the 
psychosocial expectancies of smoking may be more likely 
to make quit attempts (Kim & Shanahan, 2003; MacPherson 
& Myers, 2009; Rohsenow et  al., 2003). Future research in 
smoking cessation interventions may wish to consider the 
benefit of incorporating strategies that directly address the 
current smoker’s understanding of the psychosocial expectan-
cies of smoking. Currently, motivational interviewing, which 
has been linked to improving motivation to quit (Schlam & 
Baker, 2013), is one such intervention that includes awareness 
of psychosocial expectancies of smoking during the inter-
vention. Evidence suggests that when juxtaposed against the 
individual’s normative beliefs (e.g., that quitting smoking is 
better for one’s health), focusing on psychosocial expectan-
cies may be an effective way of motivating smoking cessation 
(Hettema & Hendricks, 2010; Miller & Rollnick, 2002) and 
future quit attempts (Strecher et al., 2008). It is also possible 
that the item bank scores can serve as a precursor to an inter-
vention by identifying those individuals that are more likely 
to engage and respond to the intervention. While these areas 
provide exciting avenues for further research, more generally 
the PROMIS Negative Psychosocial Expectancies of Smoking 
item banks are intended to enable efficient and flexible assess-
ment of the perceived psychosocial expectancies of smoking 
among daily and nondaily smokers.
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Figure 2. Score reliability for the daily and nondaily Negative Psychosocial Expectancies of Smoking item banks.

table 4. Negative Psychosocial Expectancies 
of Smoking Summed Score to Scaled Score 

Translation Table for the 6-Item Short Form

Six-item short form

Summed score Scaled score (T) SE

0 31.5 5.8
1 35.9 4.8
2 38.7 4.5
3 41.0 4.2
4 42.9 4.0
5 44.7 3.8
6 46.3 3.7
7 47.8 3.6
8 49.2 3.5
9 50.5 3.4

10 51.8 3.4
11 53.1 3.4
12 54.3 3.3
13 55.5 3.3
14 56.8 3.3
15 58.0 3.3
16 59.3 3.3
17 60.6 3.4
18 61.9 3.4
19 63.3 3.5
20 64.9 3.6
21 66.5 3.8
22 68.5 4.0
23 70.5 4.2
24 74.1 5.0
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table 5. Simulated Adaptive Tests for the Negative Psychosocial Expectancies of Smoking Item Banks

Maximum no. of items

4 6 8 10 12 All items

Daily smokers
 Average items administered 3.94 5.20 5.91 6.42 6.81 20
 Proportion receiving maximum items 0.94 0.53 0.32 0.24 0.18 1
 Marginal reliability 0.83 0.87 0.89 0.90 0.90 0.95
 r (TCAT, Tfull) 0.95 0.97 0.98 0.98 0.98 1.00
Nondaily smokers
 Average items administered 3.95 5.28 6.10 6.71 7.19 15
 Proportion receiving maximum items 0.95 0.58 0.37 0.28 0.22 1
 Marginal reliability 0.82 0.87 0.88 0.89 0.90 0.93
 r (TCAT, Tfull) 0.95 0.97 0.98 0.98 0.98 1.00

Note. CAT = computer adaptive test.
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