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Abstract
Aims  General self-efficacy is associated with adaptive coping and positive health outcomes. The Patient-Reported Outcomes 
Measurement Information System (PROMIS®) has developed self-efficacy item banks for managing chronic conditions, 
but lacks a general self-efficacy measure. We sought to refine and validate an item-response theory (IRT)-based measure of 
general self-efficacy for PROMIS®.
Methods  Ten items were modified from the NIH Toolbox® Self-Efficacy Item Bank by creating “confidence” response 
options, and administered to a general population sample (n = 1000) with the Toolbox® Self-Efficacy Item Bank, Life 
Orientation Test-Revised (LOT-R), and Generalized Expectancy for Success Scale (GESS). We split the sample in half for 
exploratory factor analysis (EFA) followed by confirmatory factor analysis (CFA). IRT analyses included evaluation of dif-
ferential item functioning (DIF).
Results  Participants had a mean age of 47.8 years and 50.3% were male. EFA showed all items loaded onto one dominant 
factor and CFA yielded a good fitting model for a general self-efficacy bank with confidence response options (CFI = 0.987, 
TLI = 0.984, RMSEA = 0.090). Items showed no evidence of DIF by gender, age, education, or race. Internal consistency 
reliability was α = .94 and .88 for a new 10-item general self-efficacy bank and 4-item short form, respectively. The new bank 
was correlated with the LOT-R (r = .58), the GESS (r = .55), and the Toolbox® Self-Efficacy Item Bank (r = .87).
Conclusions  The PROMIS® General Self-Efficacy measure demonstrated sufficient unidimensionality and displayed good 
internal consistency reliability, model fit, and convergent validity. Further psychometric testing of the PROMIS® General 
Self-Efficacy Item Bank and Short Form can evaluate its utility in people with chronic health conditions.

Keywords  Oncology · Patient-reported outcomes · Item-response theory · Self-efficacy · Psychological adaptation · Well-
being

Introduction

Self-efficacy refers to an individual’s belief in his or her 
capacity to perform a particular behavior or set of behaviors. 
Strictly speaking, self-efficacy reflects confidence in one’s 

Portions of this manuscript were previously presented: Salsman, 
J.M., Merluzzi, T., Schalet, B., Park, C.L., Hahn, E.A., Snyder, 
M.A., & Cella, D. (2015). Refinement and validation of a general 
self-efficacy item bank and short form for the NIH PROMIS®. 
Quality of Life Research, 24(Suppl.1), 67.

 *	 John M. Salsman 
	 jsalsman@wakehealth.edu

1	 Department of Social Sciences and Health Policy, Wake 
Forest School of Medicine, Medical Center Boulevard, 
Winston‑Salem, NC 27157, USA

2	 Wake Forest Baptist Comprehensive Cancer Center, Medical 
Center Boulevard, Winston‑Salem, NC 27157, USA

3	 Department of Medical Social Sciences, Northwestern 
University Feinberg School of Medicine, Chicago, IL, USA

4	 Department of Psychology, University of Notre Dame, 
Notre Dame, IN, USA

5	 Department of Psychological Sciences, University 
of Connecticut, Storrs, CT, USA

6	 The Robert H. Lurie Comprehensive Cancer Center 
of Northwestern University, Chicago, IL, USA

7	 University Research Administration, The University 
of Chicago, Chicago, IL, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-019-02198-6&domain=pdf


2514	 Quality of Life Research (2019) 28:2513–2523

1 3

ability to exert control over one’s own motivation and behav-
ior regardless of the outcome [1]. Theoretically informed 
descriptions of self-efficacy emphasize the role of autonomy, 
self-determination, mastery, and self-regulation [1–3]. Self-
efficacy is associated with adaptive coping strategies and 
more positive health outcomes. It can be a catalyst for better 
self-management and improved outcomes in chronic health 
conditions such as rheumatoid arthritis, cardiac complaints, 
stroke, and cancer [4–8]. Moreover, because self-efficacy 
reflects a sense of control and personal agency [1, 2], it is 
often an independently important and valuable outcome 
within the context of patient-centered care and is a key 
component of models that are used to predict health-related 
intentions and behaviors [9].

Self-efficacy can be conceptualized as having both a 
general (global) component and more narrowly defined, 
behavior-specific components. General self-efficacy may 
reflect a more stable, personality-driven construct of psy-
chological hardiness, optimism, or resilience [10, 11]. It sug-
gests a favorable attitude or positive set of expectations that 
emphasizes a problem-solving approach despite perceived 
obstacles or challenges. More narrowly defined aspects of 
self-efficacy may be focused on relatively discrete aspects 
of health behaviors (e.g., self-efficacy for exercise, self-effi-
cacy for maintaining a healthy diet) [12, 13], coping skills 
(e.g., self-efficacy for managing emotions) [14], or symptom 
management (e.g., self-efficacy for managing fatigue) [15], 
among other important aspects of a person’s experience.

The Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) is the most comprehensive approach 
to standardizing assessment of health-related quality of life 
in acute and chronic health conditions [16]. By leveraging 
item-response theory (IRT), multiple measures of symptoms 
and functioning have been developed for flexible (computer 
adaptive tests), efficient (minimal burden on patients), and 
precise (reduced measurement error) assessments and have 
demonstrated clinical validity across diverse chronic condi-
tions [17, 18]. Importantly, PROMIS has developed self-
efficacy item banks and short forms for managing symp-
toms, daily activities, social interactions, medications and 
treatment, and emotions [19]. However, PROMIS is lacking 
in a comparable measure of global or general self-efficacy.

The NIH Toolbox® includes a measure of General Self-
Efficacy that was adapted from the Generalized Self-Effi-
cacy Scale [10] and subsequently tested and refined through 
similar IRT approaches as PROMIS [20]. The NIH Toolbox 
General Self-Efficacy Scale is a logical choice to comple-
ment the PROMIS context-specific item banks and short 
forms for self-efficacy, but the response options use a fre-
quency (i.e., “never” to “very often”) format. Self-efficacy 
theory would suggest that confidence response options 
(i.e., “I am not at all confident” to “I am very confident”), 
which focus on behavior expectancy as opposed to solely on 

prior behavior, better reflect the underlying construct [21]. 
Moreover, the PROMIS domain-specific self-efficacy item 
banks and short forms use confidence response options, and 
patients in cognitive debriefing interviews preferred them 
over other options [22].

We sought to address these gaps by (1) refining a patient-
reported outcome assessment tool of general self-efficacy 
for PROMIS and evaluating assumptions for IRT that are 
consistent with PROMIS Scientific Standards (e.g., unidi-
mensionality and local independence) [23], (2) examining 
item-level properties to support computer adaptive testing 
(CAT) and evaluate possible differential item functioning 
(DIF), and (3) identifying a static short form and examining 
convergent validity of the newly developed PROMIS Gen-
eral Self-Efficacy Short Form and Item Bank.

Methods

Participants and procedures

We partnered with Opinions for Good (http://op4g.com/), an 
online research panel company, to recruit adult (ages 18 or 
older), English-speaking participants from the US general 
population. Liu et al. [24] have shown the representativeness 
of internet data is comparable to data from probability-based 
general population samples, and the internet is a low cost 
and efficient means of data collection that is widely acces-
sible to diverse groups [25]. This study was approved by 
the Institutional Review Board of Northwestern University. 
All interested and eligible participants provided informed 
consent electronically.

To recruit study participants, Op4G sent emails to a ran-
dom selection of panel members from their databases to 
invite them to enroll in the current study. We pre-specified 
target distributions for age/gender (minimum n = 300 in each 
of three age strata “18–39”, “40–59”, and “60–85” with a 
minimum n = 120 men and 120 women in each subgroup), 
race and ethnicity (minimum n = 200 participants who self-
identify as Hispanic or Latino and minimum n = 200 partici-
pants who self-identify as Black or African American), and 
educational attainment (minimum n = 400 for high school 
graduate/GED or less and minimum n = 400 for some col-
lege or greater). Following a screening process to ensure 
eligibility, participants provided informed consent and then 
completed a demographic survey and other self-report meas-
ures (described below). To reduce the potential for order 
effects, all measures were administered in random, thematic 
blocks and the order of items within a bank were also rand-
omized. Participants who completed questionnaires were eli-
gible for incentive-based compensation and donations made 
to a charity of their choosing through Op4G. For calibration 

http://op4g.com/
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and validation purposes, the newly modified items were 
administered to a general population sample (n = 1000).

Study Measures

NIH Toolbox Self‑Efficacy Item Bank

The NIH Toolbox Self-Efficacy Item Bank is a 10-item, 
calibrated bank derived from the Generalized Self-Efficacy 
Scale [10] designed to assess a person’s belief in his/her 
capacity to manage daily stressors and have control over 
meaningful events [20]. The NIH Toolbox Self-Efficacy 
Item Bank uses a Likert scale with frequency response 
options (“Never”, “Almost Never”, “Sometimes”, “Fairly 
Often”, and “Very Often”). Higher scores reflect greater 
general self-efficacy.

PROMIS General Self‑Efficacy Item Bank

Informed by theory and qualitative input from patients and 
content experts [22], 10 items were modified from the NIH 
Toolbox Self-Efficacy Item Bank by creating new “confi-
dence” response options that mirrored the same response 
options as the PROMIS® measures of Self-Efficacy for Man-
aging Chronic Conditions (“I am not at all confident”, “I am 
a little confident”, “I am somewhat confident”, “I am quite 
confident”, “I am very confident”) [19]. Higher scores reflect 
greater general self-efficacy.

Life Orientation Test‑Revised (LOT‑R)

The LOT-R is a self-report measure of optimism that con-
sists of six items plus fillers [26]. Each item is rated on a 
4-point Likert scale that ranges from “I agree a lot” to “I 
disagree a lot.” Three of the items are framed positively 
(e.g., “In uncertain times I expect the best”), and three of 
the items are framed negatively and reverse-scored (e.g., 
“If something can go wrong for me it will”). Higher scores 
reflect greater optimism.

Generalized Expectancy for Success Scale‑Short Form 
(GESS‑SF)

The GESS-SF is a four-item, self-report measure used to 
evaluate participants’ expectancies for future events [27, 
28]. Sample items include “In the future I expect that I will 
experience many failures in my life” and “In the future I 
expect that I will be unable to accomplish my goals,” rated 
on a 5-point Likert scale from “definitely not” to “definitely.” 
The items were recoded so that higher scores on the GESS-
SF represented higher expectancy for future-oriented goal 
attainment.

PROMIS Global‑10

The PROMIS Global-10 is a 10-item short form that assesses 
general domains of health and functioning, including overall 
physical health, mental health, social health, pain, fatigue, 
and overall perceived quality of life [29]. We used the two, 
four-item summary scores for this project: Global Physical 
Health and Global Mental Health.

Statistical analysis

Analyses followed general guidelines used in the PROMIS 
item bank development [23, 30, 31] and were grouped into 
three stages: (1) testing assumptions for IRT modeling—uni-
dimensionality and local independence of items, (2) estimat-
ing item parameters using IRT and evaluating items for DIF, 
and (3) selecting items for static short forms and examin-
ing preliminary validity. Final item inclusion/exclusion was 
decided by group consensus after reviewing analytic results 
and item content.

During the first stage, we examined items for sparse data 
within any rating scale response category (i.e., n < 5). Data 
were randomly divided into two datasets (n = 500 each), one 
for exploratory factor analysis (EFA) and the other for con-
firmatory factor analysis (CFA), using the psych package in 
R [32, 33] and MPlus 7.2 (Muthen and Muthen, Los Ange-
les, CA), respectively. EFA of the polychoric correlation 
matrix with oblique rotation was used to identify potential 
factors among items and CFA was used to confirm final fac-
tor structure. In the EFAs, eigenvalues > 1.0 and scree plots 
were used as criteria to estimate meaningful factors. Items 
with factor loadings < 0.4 were considered for exclusion. 
Next, we estimated the proportion of total variance attribut-
able to a general factor with omega hierarchical (omega-
h) using the psych package [33]. This method estimates 
omega-h from the general factor loadings derived from an 
EFA and a Schmid–Leiman transformation [34]. Values of 
.70 or higher suggest that the item set is sufficiently unidi-
mensional [35].

In the CFAs we used the weighted least squares estimator 
and fit statistics to evaluate dimensionality of the item pool. 
We selected the commonly used indices for item banking 
as recommended by PROMIS Scientific Standards: com-
parative fit index (CFI), Tucker–Lewis index (TLI), and root 
mean square error of approximation (RMSEA). We used 
the following model fit indices as guidelines: RMSEA < .08, 
CFI > .95, TLI > .95. Residual correlations were used to 
identify locally independent item pairs (< .10) and to avoid 
potential secondary factors from locally dependent items 
[31].

In the second stage, the total sample (n = 1000) was used 
and items that met unidimensionality assumption were ana-
lyzed using Samejima’s graded response model (GRM) [36] 
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as implemented in IRTPRO [37]. The GRM yields threshold 
(location) and slope parameters. Item threshold parameters 
locate items along the measured trait and show the cover-
age across the general self-efficacy continuum. The item 
slope parameter represents the discriminative ability of the 
items, with higher slope values indicating better ability to 
discriminate between adjoining values on the construct. 
Items displaying poor IRT fit (criterion: significant S-X2 
fit statistic, p < 0.05 [38, 39]) and poorly discriminating 
items (i.e., those with unacceptable IRT slopes; criterion: 
slope < 1) were candidates for exclusion at this stage. We 
used LORDIF to conduct DIF analyses on the basis of age 
(“18–39” vs. “40–59”, “18–39” vs. “60–85”, “40–59” vs. 
“60–85”), gender (“male” vs. “female”), education (“≤high 
school” vs. “>high school”), and race (“white” vs. “non-
white,” “black” vs. “non-black”) for groups with a mini-
mum of 200 participants per subgroup [35]. An item has 
significant DIF if it exhibits different measurement proper-
ties between subgroups, which is similar to “item bias.” DIF 
exists when characteristics such as age, gender, education, 
or race, which may seem insignificant to the assessment of 
domains of interest, have an effect on measurement. Spe-
cifically, we tested for DIF using an ordinal logistic regres-
sion procedure [36] with χ2 to detect items (p < 0.01), and 
McFadden pseudo R2 > 0.02 as the threshold for substantial 
DIF [40]. Items that demonstrated DIF greater than R2 > 0.02 
were to be removed.

In the third and final stage, a fixed-length short form was 
determined by group discussion and consensus. Our team of 
psychometricians, content-expert consultants, and measure-
ment scientists reviewed item content, threshold, and slopes 
for all general self-efficacy items in the calibrated bank to 
identify an optimal short form. Finally, the convergent valid-
ity of the PROMIS General Self-Efficacy Item Bank and 
Short Form was examined using bivariate Pearson corre-
lations with comparable constructs. We hypothesized that 
the PROMIS General Self-Efficacy Item Bank and Short 
Form would demonstrate the largest correlations with the 
NIH Toolbox Self-Efficacy Item Bank but would also be 
significantly correlated with the LOT-R, GESS-SF, and the 
PROMIS Global Mental Health scores and less strongly cor-
related with the PROMIS Global Physical Health scores.

Results

Sample characteristics

Our sample comprised approximately equal numbers of 
young (ages 18 to 39), middle-aged (ages 40 to 59), and 
elderly (ages 60 to 85) adults. It was predominantly White 
(68.3%) but had good representation from racial and ethnic 
minorities. Approximately equal numbers of participants 

had received a high school education or less compared to 
those who had some college education or greater. Additional 
demographic characteristics are shown in Table 1.

IRT assumptions

We examined frequencies for both versions of the General 
Self-Efficacy Scale to ensure adequate numbers of responses 
for each category for all items. Confidence response options 
captured by the new PROMIS General Self-Efficacy Item 
Bank resulted in scores with a lower mean and wider dis-
tribution (M = 34.8, SD = 8.7) relative to the NIH Toolbox 
Self-Efficacy Item Bank (M = 37.3, SD = 7.2). In addition, 
PROMIS scores were not as concentrated at the top com-
pared to Toolbox (11% vs. 15% for the highest possible 5 
scores), while more scores were close to the bottom (2% 
vs. 0.04% for the lowest possible 5 scores). See Fig. 1. In 
addition, the PROMIS items had slightly higher item-total 
correlations than did the NIH Toolbox items, r = 0.68 to 0.79 
compared with r = 0.61 to 0.77, respectively.

In order to establish the relative unidimensionality of 
the PROMIS General Self-Efficacy Item Bank, we ran-
domly split the sample into two halves (n = 500 each) and 
conducted an EFA followed by a CFA. We ran single fac-
tor EFA models, using the weighted least squares method, 
based on the polychoric correlation matrix. An examination 
of the scree plot suggested there was one dominant factor 
(Fig. 2) with all items loading on the primary factor and 
the PROMIS items accounting for more explained variance 
than the Toolbox items (69% to 59%). In addition, omega-h 
values for both PROMIS and Toolbox versions were very 
high, 0.87 and 0.93, respectively, suggesting the presence of 
a dominant general factor. Consequently, all 10 items from 
both measures were retained for the subsequent CFA.

We then conducted a CFA on the other half of the sample 
(n = 500), paying particular attention to model fit indices 
(RMSEA < .08, CFI > .95, TLI > .95) and residual corre-
lation (< .10). Based on comparable (and acceptable) fit 
statistics for the confidence items (CFI = 0.99, TLI = 0.98, 
RMSEA = 0.09, 90% CI = 0.07 to 0.10, χ2 = 177.87, d.f. = 35, 
p < .0001) compared to the frequency items (CFI = 0.99, 
TLI = 0.99, RMSEA = 0.08, 90% CI = 0.06 to 0.09, 
χ2 = 139.83, d.f. = 35, p < .0001) and no elevated residual 
correlations (all < .10), we decided that the 10-item PROMIS 
General Self-Efficacy Item Bank with confidence response 
options was sufficiently unidimensional and free of local 
dependence.

Estimating item parameters and evaluating DIF

Once we established unidimensionality and local independ-
ence, the next step was to calibrate the new general self-
efficacy bank using estimated IRT parameters from a GRM 
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Table 1   Demographic 
characteristics (n = 1000)

47.8 (M) 16.2 (SD)
n %

Age
 18–39 341 34.1
 40–59 335 33.5
 60–85 324 32.4

Gender
 Female 497 49.7

Ethnicity
 Hispanic origin 199 19.9

Race
 White 683 68.3
 Black/African American 200 20.0
 Asian or Pacific Islander 41 4.1
 Native American or Alaskan Native 37 3.7
 Native Hawaiian or Other Pacific Islander 14 1.4
 Other 50 5.0

Education
 Eighth grade or less 50 5.0
 Some high school 114 11.4
 High school grad/GED 334 33.4
 Some college/technical degree/AA 217 21.7
 College degree (BA/BS) 203 20.3
 Graduate school 82 8.2

Country of origin
 US 897 89.7
 Other 103 10.3

Relationship status
 Married/living with partner in committed relationship 548 54.8
 Never married 267 26.7
 Divorced/separated 154 15.4
 Widowed 31 3.1

Times stayed in hospital overnight or longer in past 12 months
 0 672 67.2
 1–2 206 20.6
 3–4 54 5.4
 5–6 31 3.1
 7–10 22 2.2
 11–50 13 1.3
 51–75 2 0.2

Days that poor physical or mental health kept you from doing normal activities in past 30 days
 0 448 44.8
 1–2 193 19.3
 3–4 96 9.6
 5–6 77 7.7
 7–10 75 7.5
 11–30 111 11.1

Comorbidities
 High blood pressure (hypertension) 392 39.2
 Anxiety 277 27.7
 Depression 270 27.0
 Arthritis or rheumatism 266 26.6
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to inform item slope (discrimination) and threshold (loca-
tion) parameters. All item slopes were > 1.0, which met our 
inclusion criteria with the average slope = 2.45. The loca-
tion parameters ranged from − 2.94 to 1.29. However, four 

items suggested a poor fit (S-X2 < .01) and were candidates 
for exclusion (“I can manage to solve difficult problems if 
I try hard enough,” “I can solve most problems if I try hard 
enough,” “I stay calm when facing difficulties because I can 

Table 1   (continued) 47.8 (M) 16.2 (SD)
n %

 Migraines or severe headaches 242 24.2
 Sleep disorder 183 18.3
 Asthma 175 17.5
 Diabetes or high blood sugar or sugar in your urine 145 14.5
 Chest pain (angina) 135 13.5
 Alcohol or drug problem 72 7.2
 Chronic lung disease (COPD), chronic bronchitis or emphysema 68 6.8
 Heart attack (myocardial infarction) 64 6.4
 Liver disease, hepatitis, or cirrhosis 60 6.0
 Cancer (other than non-melanoma skin cancer) 60 6.0
 Hardening of the arteries (coronary artery disease) 56 5.6
 Heart failure or congestive heart failure 46 4.6
 Stroke or transient ischemic attack (TIA) 42 4.2
 Kidney disease 42 4.2
 Spinal cord injury 42 4.2
 Multiple sclerosis 36 3.6
 HIV or AIDS 16 1.6
 None of the above 4 0.4

Used/taken prescription medication in past 30 days
 Yes 646 64.6
 No 340 34.0
 Don’t know 14 1.4

Fig. 1   Frequency distribution of raw scores
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handle them,” “If I am in trouble, I can think of a solu-
tion”). Investigating further, we scored these four items and 
the six fitting items separately using the IRT parameters 
from the model. The mean difference in resulting scores 
was 0.13 T-score points, suggesting minimal bias due to the 
poor fit. In addition, the general factor loadings from the 
Schmid–Leiman output for these 4 items were all higher 
than .80, suggesting little distortion due to specific or unique 
factor variance.

None of the items exceeded the McFadden pseudo R2 
threshold of 0.02 in any of the DIF comparisons, therefore 
showing no non-trivial effects for gender, age, education, 
and race on the latent trait of self-efficacy. Since all 10 items 
displayed good discrimination (i.e., slope parameters), no 
substantial DIF, showing minimal mean bias, and were 
derived from a commonly used legacy measure, the Gen-
eralized Self-Efficacy Scale [10], we elected to retain the 
complete set of items. To facilitate meaningful interpretation 
of scores, all items were linked to the Toolbox metric, such 
that T scores (M = 50 and SD = 10) were comparable and 
representative of the US 2010 general population. This was 
accomplished by following the multi-method linking pro-
cedure described by PROsetta Stone investigators [41]. The 
resulting Stocking–Lord linking constants (A = 1.094 and 
B = − 0.507) were applied to the PROMIS item parameters 
to place them on the Toolbox metric.

Identifying a short form and examining preliminary 
validity

Of particular relevance for identifying the “best” items for 
short forms was the information accounted for by each item 
across the general self-efficacy continuum. Based on infor-
mation function and content considerations (capturing a con-
ceptual range of general self-efficacy beliefs), we identified 
the “best” 4-item short form (Table 2) to go along with the 
standard 10-item bank. Two of the four items we selected 

had S-X2 values suggestive of possible poor fit. This might 
have been due to higher frequencies of endorsement rela-
tive to the average of the other items [39]. On balance, the 
strength of those items relative to information function and 
content validity merited inclusion on the short form.

Both the short form and the item bank demonstrated 
excellent internal consistency reliability, with coefficient 
αs = .88 and .94, respectively. Table 3 presents the bivari-
ate correlations among the PROMIS General Self-Efficacy 
Short Form and Item Bank with related constructs (opti-
mism, success expectancies), the parallel Toolbox meas-
ure, and the PROMIS Global-10. All correlations with the 
PROMIS Self-Efficacy measures were significant (p < .001) 
with r ≥ 0.39. Not surprisingly, the highest correlations were 
found between the PROMIS General Self-Efficacy Short 
Form and Item Bank to the Toolbox Self-Efficacy Item 
Bank, r = .85 and .87, respectively  (Table 3).

Conclusions

The PROMIS General Self-Efficacy measure demonstrated 
sufficient unidimensionality and displayed good internal 
consistency reliability, model fit, and convergent validity. 
This is the first report summarizing the psychometric prop-
erties of this addition to the PROMIS “family” of measures. 
In comparison to existing measures of general self-efficacy 
[10, 42, 43], these data describe the first study that has lev-
eraged IRT with a large, diverse general population sam-
ple to refine assessment of this important, patient-centered 
construct for understanding healthy adaptation to acute and 
chronic illness.

The PROMIS General Self-Efficacy Item Bank performed 
equal to or slightly better than the NIH Toolbox Self-Effi-
cacy Item Bank on all but one quantitative index. Specifi-
cally, PROMIS demonstrated less skew, had higher item-
total correlations, accounted for more explained variance 

Fig. 2   Scree plots
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in EFA, and had comparable fit statistics in CFA compared 
to NIH Toolbox Self-Efficacy items with the exception of 
a slightly poorer fit for the RMSEA. Despite this, our data 
suggested that both measures are sufficiently unidimen-
sional and locally independent, essential characteristics for 
good measurement within an IRT framework [23]. Given 
the performance of the NIH PROMIS General Self-Efficacy 
items, the alignment of its confidence response options with 
self-efficacy theory [21] and patient preference [22], and 
the match of the response options with existing PROMIS 
context-specific, self-efficacy measures [19], the PROMIS 
General Self-Efficacy Item Bank and Short Form provide an 
important self-efficacy assessment option.

The PROMIS® General Self-Efficacy items were success-
fully calibrated along the same metric and were free of DIF. 
By calibrating these items along the same metric, the item 
bank can be used as a CAT, minimizing respondent burden 
without sacrificing measurement precision. All items dis-
criminated quite well, suggesting that they can accurately 

assess differences between individuals who vary in general 
self-efficacy across the range of the construct. In addition, 
since there was no evidence of item bias (i.e., DIF), the 
items appear to function well for diverse groups of people 
with respect to age, gender, education, and race. Further, 
these items are calibrated along the same metric as the NIH 
Toolbox Self-Efficacy Item Bank, meaning that the scores 
are linked to a robust norming sample that is representative 
of the US 2010 Census [44]. As with all PROMIS meas-
ures, the PROMIS General Self-Efficacy measures use a T 
score with a mean of 50 and a standard deviation of 10, with 
higher scores indicating more of the underlying construct. 
This metric facilitates easy and understandable interpreta-
tion of scores.

The PROMIS General Self-Efficacy Short Form and 
PROMIS General Self-Efficacy Item Bank also demon-
strated excellent psychometric properties when evaluated 
using classical test theory approaches. Specifically, both 
measures were highly reliable as evidenced by their excellent 

Table 2   PROMIS® general self-efficacy

Item content is reprinted with permission of the PROMIS Health Organization and not for reproduction. All PROMIS materials are ©2008–2019 
PROMIS Health Organization. PROMIS is a registered trademark of HHS
GRM graded response model
a Short form item

Item contents Mean GRM 
threshold

X2 d.f. Probability

1a I can manage to solve difficult problems if I try hard enough − 1.2986 107.45 65 0.0007
2 If someone opposes me, I can find the means and ways to get what I want − 0.7184 80.72 87 0.6696
3 It is easy for me to stick to my aims and accomplish my goals − 0.9163 82.08 90 0.7121
4a I am confident that I could deal efficiently with unexpected events − 1.0403 81.34 72 0.2109
5 Thanks to my talents and skills, I know how to handle unexpected situations − 1.0546 89.75 74 0.1025
6 I can solve most problems if I try hard enough − 1.2669 118.95 71 0.0003
7 I stay calm when facing difficulties because I can handle them − 0.9625 124.47 82 0.0017
8 When I have a problem, I can find several ways to solve it − 1.1288 59.64 72 0.8509
9a If I am in trouble, I can think of a solution − 1.1886 97.80 66 0.0067
10a I can handle whatever comes my way − 1.0166 74.63 70 0.3297

Table 3   Reliabilities and bivariate correlations

All Pearson correlations are significant at the p < .001 level

Cronbach’s α Life Orientation 
Test-Revised (LOT-
R)

Generalized Expec-
tancy for Success 
Scale

NIH Toolbox® Self-
Efficacy Item Bank

PROMIS® 
Global-10: Mental 
Health

PROMIS® 
Global-10: Physi-
cal Health

PROMIS® 
General Self-
Efficacy Short 
Form

0.88 0.56 0.52 0.85 0.53 0.39

PROMIS® 
General Self-
Efficacy Item 
Bank

0.94 0.58 0.55 0.87 0.56 0.39
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internal consistency scores. Similarly, convergent validity 
correlations with related constructs such as optimism and 
positive expectancies were large and in the expected direc-
tion [45, 46], and the PROMIS General Self-Efficacy meas-
ures were highly correlated with the Toolbox version of the 
same construct [20], suggesting comparable approaches to 
assessing this important construct. Lastly, bivariate correla-
tions with the PROMIS Global-10 revealed expected large 
associations with mental health and moderate associations 
with physical health. This finding perhaps underscores the 
positive associations between general self-efficacy as an 
adaptive personality trait and its connection with emotional 
well-being and, to a lesser extent, physical well-being 
[47–51].

Some limitations of this study are worth noting. First, 
although the measures are designed to be used in healthy 
individuals and those with a range of acute and chronic ill-
nesses in a longitudinal fashion, this initial calibration and 
validation approach focused on a large, cross-sectional, gen-
eral population sample. Future testing using a longitudinal 
design can assess the stability of general self-efficacy as 
assessed by this measure. Second, having a wider range of 
validation measures for evaluating convergent and discri-
minant validity would be beneficial. We intentionally kept 
our measurement battery to a modest length to minimize 
the potential for respondent fatigue that might compromise 
the validity of participants’ responses. Future testing that 
compares the PROMIS General Self-Efficacy measures to 
other indices of related constructs such as mastery and con-
trol [52], autonomy [2], psychological hardiness [53], and 
resilience [54] measures would be informative.

Additional future directions for this work are to expand 
validity testing, examine complementary assessment strat-
egies with domain-specific self-efficacy, identify cut-off 
thresholds for important differences, and consider the added 
value of standard setting applications with this measure to 
facilitate the clinical utility of scores [55]. For validity test-
ing, we need to explore how this measure performs in clini-
cal settings and its added value of assessing the PROMIS 
General Self-Efficacy Item Bank alongside PROMIS Self-
Efficacy for Managing Chronic Conditions Item Banks. As 
more of a trait-based factor, PROMIS General Self-Efficacy 
may function as an important moderator of healthy adapta-
tion to illness. For important differences and related tasks of 
standard setting, we hope to identify the minimally impor-
tant difference on the PROMIS General Self-Efficacy meas-
ures that correlate with clinically significant outcomes, and 
to identify optimal levels of general self-efficacy for healthy 
functioning and/or mastery.

In summary, the PROMIS General Self-Efficacy Item 
Bank and Short Form are psychometrically sound measures 
of global self-efficacy. They provide robust assessments of 
an important, patient-centered construct with significant 

health relevance. These measures improve upon the exist-
ing measurement landscape of general self-efficacy through 
their integration and application of IRT, and they provide 
an important complement to existing PROMIS measures 
of self-efficacy for managing chronic conditions. Further 
psychometric testing will help evaluate the utility of this 
measurement tool in patients with chronic health conditions.
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