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ABSTRACT. Amtmann D, Bamer AM, Cook KF, Askew
RL, Noonan VK, Brockway JA. University of Washington
Self-Efficacy Scale: a new self-efficacy scale for people with
disabilities. Arch Phys Med Rehabil 2012;93:1757-65.

Objective: To develop a self-efficacy scale for people living
ith multiple sclerosis (MS) and spinal cord injury (SCI) that

an be used across diagnostic conditions.
Design: The scale was developed using modern psychometric
ethods including item response theory. Items were adminis-

ered at 3 time-points of a longitudinal survey of individuals
ith MS and SCI.
Setting: Survey participants with MS were recruited from the

National MS Society, and participants with SCI were recruited
from the Northwest Regional Spinal Cord Injury Model System
and the Shepherd Center at the Virginia Crawford Research
Institute in Atlanta, GA.

Participants: Adults aged 18 years and older reporting a
efinitive diagnosis of MS (N�473) or SCI (N�253).

Interventions: None.
Main Outcome Measures: Evaluation of the new self-efficacy mea-

ure called the University of Washington Self-Efficacy Scale (UW-
ES) included comparisons with the Chronic Disease Self-Efficacy
cale and other patient-reported outcome measures.

Results: UW-SES has excellent psychometric properties in-
cluding well-functioning response categories, no floor effects,
and low ceiling effects. A long form (17 items) and a short
form (6 items) are available. The correlation between the score
on the newly developed scale and the Chronic Disease Self-
Efficacy Scale was high (.83), providing support for convergent
validity. Higher self-efficacy scores were statistically signifi-
cantly associated with better mental health, better physical
health, less fatigue, less stress, less pain interference, less pain,
fewer sleep problems, and lower depressive symptoms.

Conclusions: The UW-SES is a psychometrically sound in-
trument for measuring self-efficacy, validated in MS and SCI,
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SELF-EFFICACY IS THE belief in one’s ability to produce
the effects or outcomes one wants.1 The construct of self-

efficacy is a core component of social cognitive theory, in
which psychosocial functioning is determined by reciprocal
interactions between an individual’s personal (cognitive, bio-
logical, and affective) factors, his/her behavior, and the envi-
ronment in which he/she functions.1 People develop percep-
ions about their capabilities, and these perceptions mediate
uture behavior. Self-efficacy beliefs impact behavior through
everal avenues. Self-efficacy beliefs influence the course of
ction an individual chooses; that is, most people choose a
ourse of action in which they feel competent rather than one
n which they do not. In addition, one’s belief in one’s ability
o succeed influences the amount of effort expended, the extent
f stress experienced, and the degree of perseverance in the
ace of difficulties.

There is strong theoretical support for the relationship be-
ween self-efficacy and psychological well-being, and their
ssociation has great practical importance. This association
as been documented for self-efficacy in numerous chronic
onditions.2,3 For instance, a behavior-specific measure of
erceived self-efficacy in arthritis was found to be highly
orrelated with functioning as measured by the Stanford
ealth Assessment Questionaire and strongly inversely re-

ated to depression.4 Self-efficacy has been shown to be a
strong predictor of health behaviors,5 and as such it can be an
important modulator of the experience of chronic illness. Stud-
ies have shown that specific self-efficacy is closely related to
important outcome measures such as subjective well-being,6

functional recovery after hip fracture,7 pain,8 employment out-
ome from psychiatric rehabilitation,9 coping in patients who
ad tumor surgery,10 and psychological well-being after spinal

List of Abbreviations

CFA confirmatory factor analysis
DIF differential item functioning
IRT item response theory
MS multiple sclerosis
PROMIS Patient Reported Outcomes Measurement

Information System
SCI spinal cord injury
SF-8 Medical Outcomes Study Short-Form 8-Item

Health Survey
TI Test-Information

UW-SES University of Washington Self-Efficacy Scale
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cord injury (SCI).11Interventions have also been developed to
increase self-efficacy with the goal of improving chronic dis-
ease outcomes.12

Numerous self-efficacy scales have been constructed to mea-
sure either generalized self-efficacy or self-efficacy specific to
a content area. For individuals with multiple sclerosis (MS) or
SCI, common challenges are often based on limitations in
mobility, changes in appearance, decreased sensation, changes
in bowel and bladder function, chronic pain, and ongoing
medical complications. These challenges may affect an indi-
vidual’s confidence in his/her ability to achieve desired goals
such as having meaningful relationships, a sense of well-being,
or the ability to manage health issues. The purpose of this study
was to develop a self-efficacy instrument to measure self-
perceived confidence in managing challenges related to MS
and SCI that could be used across several disability groups. In
addition, we wanted to develop an instrument using modern
psychometric approaches, including the item response theory
(IRT), to take advantage of the applications of IRT, such as
computerized adaptive testing, targeted short forms, and ability
to examine differential item functioning (DIF). IRT also facil-
itates the examination of psychometric functioning of the items
and the scale in a way that is not available within the classical
test theory framework. In particular, in an IRT framework,
reliability values are estimated for every level of the trait being
measured, while in classical test theory, reliability is assumed
to be the same for an entire scale. However, scales typically
measure different levels of a trait with different precision; that
is, the precision is usually higher around the mean and lower at
both ends of the continuum.

The overall goal of the study was to develop a scale that (1)
measures self-efficacy specific to chronic conditions, such as
MS and SCI, (2) could be used across different disability
groups, (3) could be applicable to other disabilities or condi-
tions, and (4) is scored and examined using IRT methodology.

METHODS

Development of Initial Item Pool
A literature search was conducted to identify existing mea-

sures of self-efficacy suitable for use in populations of individ-
uals with disabilities. Several instruments were reviewed with
respect to the construct measured, factor structure, reliability,
and validity. Most instruments measured self-efficacy specific
to chronic diseases such as MS,13 SCI,14,15 MS or SCI,16

epilepsy,2 arthritis,4 and chronic disease in general.17 One
instrument measured general self-efficacy.18

Initial items were developed to assess respondents’ confi-
dence in their ability to meet commonly reported challenges in
MS and SCI. Several items were adapted from the Chronic
Disease Self-Efficacy Scale (eg, How confident are you that
you can keep the physical discomfort or pain of your disease
from interfering with the things you want to do?).19 Additional
new items were developed with input from health care profes-
sionals with extensive experience in treating people with MS
and SCI. Candidate items were administered repeatedly to
participants with MS and SCI in a longitudinal study. Items
were modified as analyses indicated after each administration.
However, individuals with MS and SCI were not specifically
interviewed about item or scale wording or content coverage.

Research Participants
Study participants were involved in an ongoing longitudinal

study of self-reported symptoms and quality-of-life indicators

in MS and SCI. Previous publications have described recruit-

rch Phys Med Rehabil Vol 93, October 2012
ment procedures for both the MS20-23 and SCI24 participants in
etail. Briefly, participants with MS were recruited from the
ailing list of the Western Washington chapter of the National
S Society, and participants with SCI were recruited from the
orthwest Regional Spinal Cord Injury Model System (http://

ci.washington.edu/) and the Shepherd Center at the Virginia
rawford Research Institute in Atlanta, Georgia. Study partic-

pation was limited to eligible adults aged 18 years and older
eporting a definitive diagnosis of MS or SCI. Data for this
tudy were collected in 2006 and 2007. A total of 1891
MS�1271, SCI�620) individuals completed the first survey,
nd a subset of 926 (MS�562, SCI�364) was randomly se-
ected to continue in the longitudinal survey study, which
nvolved completion of surveys every 4 months. The Human
ubjects Division at the University of Washington approved all
tudy procedures, and participants were paid $25 for complet-
ng the surveys at each time-point.

esearch Measures
All measures, including candidate items, were administered

ia self-report survey, and domains assessed in the survey
rimarily focused on the common symptoms of MS and SCI,
ncluding pain, fatigue, depression, anxiety, mobility changes,
nd sleep problems. Information on age, sex, and other demo-
raphic characteristics was also collected. Each of the follow-
ng scales were scored according to published recommenda-
ions: the Chronic Disease Self-efficacy Scale,19 the Medical
utcomes Study Short-Form 8-Item Health Survey (SF-8),25

the Modified Fatigue Impact Scale,26 the Perceived Stress
Scale,27,28 the Medical Outcomes Study Sleep scale,29 the Pain
Impact Questionnaire-6,30 the Patient Health Questionnaire
9-item depression scale,31,32 the Patient Reported Outcomes

easurement Information System (PROMIS) anxiety short
orm,33 the PROMIS satisfaction with social roles short form,33

the PROMIS satisfaction with discretionary activities short
form,33 and a single item measuring average pain intensity on
a scale from 1 to 10.34 Scores on the SF-8 mental and physical
subscales range from 0 to 100, with higher scores indicating
better health. The Modified Fatigue Impact Scale total scores
range from 0 to 84, with higher scores indicating higher fa-
tigue. The Perceived Stress Scale 4-item short-form scores range
from 0 to 16, with higher scores indicating more stress. Scores
from the Medical Outcomes Study Sleep scale sleep problems
index 9 subscale range from 0 to 100, with higher scores indicat-
ing more sleep problems. The Pain Impact Questionnaire-6 scores
range from 40 to 78, with higher scores indicating greater pain
interference. The Patient Health Questionnaire 9-item depression
scale total score was used to measure depression, and scores range
from 0 to 27, with higher scores indicating more depressive
symptoms. Scores on the 3 PROMIS measures range from 0 to
100, with the U.S. general population mean centered at 50. Mea-
sures collected for validity assessment were from the fourth sur-
vey time-point (12mo) or the sixth survey time-point (20mo) with
the exception of the PROMIS social scales, which were from the
fifth survey time-point (16mo).

Candidate Item Pool
Candidate self-efficacy items were administered during the

first, second (4mo later), and fourth time-points (12mo later),
with item modification following the first 2 administrations.
The first survey contained 14 candidate items, the second
contained 15 candidate items, and the fourth survey (third
administration) contained 20 candidate items. Final item selec-
tion and scale scoring were carried out using data from the

fourth time-point. Preliminary analyses of the 20 candidate

http://sci.washington.edu/
http://sci.washington.edu/
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items identified 3 items with problematic responses (ie, signif-
icant missing data/nonresponse or dichotomous response pat-
terns). Because the authors felt that 2 of these items covered
important content areas (ie, sexual and intimate relationships),
and although they were excluded from analyses and scoring,
they were retained in the scale. These 2 items are not intended
to be scored but can be used for clinical and descriptive
purposes by clinicians and researchers. One additional item
was dropped because of local dependency identified during the
examination of the factor structure. All subsequent analyses
were completed using the remaining 17 candidate items.

Factor Structure
During scale development, repeated examination of the fac-

tor structure is critical to ensure that a single latent construct
drives the variance in item responses. Confirmatory factor
analysis (CFA) was carried out on the 17 candidate items using
Mplus software (V5.21).a One-factor CFA was applied, and fit
tatistic values were compared with published criteria set forth
y Bentler,35 Hu and Bentler,36,37 McDonald,38 and others.39-41

The criteria used were the comparative fit index of more than
.95, root mean square error of approximation of less than .06,
and the Tucker Lewis index of more than .95. Because CFA fit
values have been found to be sensitive to data distribution and
the number of items,42 when the criteria for acceptable fit with

1-factor CFA are not met, a bifactor model43 can be used to
valuate the degree of unidimensionality. In the bifactor model,
ll items load on a single, general factor and subsets of items
oad on subdimensions (group factors). Modeling the data
sing the bifactor model generates an estimate of the amount of
ariance accounted for by the group factors compared with the

Table 1: Demographic Characteristics of a Communit

Variable

Age (y)
Duration of disease (y)
Sex

Women
Men

Race*
Caucasian
Native American or Alaska Native
Asian
African-American

Education completed
�High school
High school
Vocational/some college
Bachelor degree
Professional/graduate

Employment status
Employed 20� h/wk
Employed �20 h/wk
Retired

Marital status
Married/live with significant other
Separated/divorced
Never married
Widowed

SF-8 Mental score
SF-8 Physical score
OTE. Values are n (%), mean � SD, and [range].
Individuals were allowed to choose multiple answers.
variance accounted for by the general (self-efficacy) factor.44

In this study, the items were assigned to the 2 group factors
using results from an exploratory factor analysis.

IRT Calibration and Fit
Responses to the 17 candidate items were modeled using

Samejima’s45 2 parameter polytomous graded response model
with Multilog, Version 7.03.b This IRT model allowed for the
comparison of the patterns of actual participant responses with
those predicted by the model. Fit to the graded response model
was then evaluated using the SAS macro IRTFIT,c and items
would be considered to exhibit poor fit if S-�2 (Pearson �2) and
S-G2 (likelihood ratio G2 statistic)46,47 were �.01.

Scoring
Scoring tables for the final University of Washington Self-

Efficacy Scale (UW-SES) and short form were developed using
item parameters generated from the graded response model. IRT
scores are on the theta metric, and as such, scale scores can take
on negative values that are not intuitive to users. To make scale
scores more user-friendly, theta scores were then transformed to a
T-scale score with a mean of 50 and an SD of 10. The program
IRT scored was used to generate a summary score to theta con-
ersion table using the item parameters from Multilog. Subse-
uent reliability analyses were carried out using the T scores.

eliability
In IRT, reliability is evaluated by Test-Information (TI) that

s computed for each level of the trait (ie, self-efficacy). The
tandard error of measurement is inversely related to TI. In

mple of Individuals With MS (n�473) or SCI (n�253)

MS SCI

.3�10.9 [21–82] 47.1�14.3 [19–85]

.5�9.9 [2–61] 13.4�10.2 [2–57]

391 (82.7) 94 (37.2)
82 (17.3) 159 (62.9)

458 (96.8) 211 (83.7)
16 (3.4) 9 (3.6)

4 (0.9) 6 (2.4)
9 (1.9) 29 (11.5)

4 (0.8) 13 (5.1)
64 (13.5) 50 (19.8)

180 (38.1) 93 (36.8)
140 (29.6) 68 (26.9)
85 (18.0) 29 (11.5)

155 (32.8) 71 (28.1)
21 (4.4) 11 (4.4)
70 (23.5) 30 (17.8)

323 (68.3) 118 (46.6)
71 (15.0) 58 (22.9)
25 (5.3) 20 (7.9)
15 (3.2) 5 (2.0)

46.6�10.2 48.6�10.4
40.3�10.2 38.9�9.6
y Sa

52
14
Arch Phys Med Rehabil Vol 93, October 2012
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addition to the classical test theory reliability measure (Chron-
bach’s �), TI and standard error of measurement were exam-
ned to evaluate the UW-SES’s reliability and precision.

alidity Assessment
The construct validity of the UW-SES and the short form

as assessed by comparing scale scores with those of multiple
elated measures collected at the 12-month and 20-month sur-

Table 2: List of Self-Efficacy Scale Item Stems With Their

Item Stem

How Confident Are You That Slope Thresho

1. You can keep the fatigue caused by your MS/
SCI from interfering with the things you want
to do?

2.47 �1.7

2. You can keep the physical discomfort of your
MS/SCI from interfering with the things you
want to do?*

2.58 �1.9

3. You can keep the pain of your MS/SCI from
interfering with the things you want to do?

2.30 �1.9

4. You can keep the emotional distress caused
by your MS/SCI from interfering with the
things you want to do?

2.49 �2.3

5. You can keep any other symptoms or health
problems you have from interfering with the
things you want to do?

2.12 �2.4

6. You can do things other than just taking
medication to reduce how much your MS/SCI
affects your everyday life?

1.83 �2.1

7. You can keep your MS/SCI from interfering
with managing your affairs?

3.40 �1.9

8. You can keep your MS/SCI from interfering
with family relationships?

3.08 �2.2

9. You can keep your MS/SCI from interfering
with close friendships?

3.21 �2.2

10. You can keep your MS/SCI from interfering
with your ability to deal with unexpected
events?*

3.08 �1.9

11. You can keep your MS/SCI from interfering
with your ability to interact socially?*

3.83 �2.0

12. You can keep your MS/SCI from being the
center of your life?*

2.56 �1.9

13. You can keep your MS/SCI from interfering
with having a fulfilling life?

2.97 �1.8

14. You can, using all the resources available to
you, minimize the occurrence of MS-/SCI-
related complications (such as bladder
accidents or falls)?

1.78 �2.5

15. You can bounce back from frustration,
discouragement, or disappointment that MS/
SCI may cause you?*

2.42 �2.7

16. You can, using all the resources available to
you, successfully manage your medication
needs?

1.57 �3.2

17. You can figure out effective solutions to MS-/
SCI-related issues that come up?*

2.31 �3.0

18. You can keep your MS/SCI from interfering
with having an emotionally intimate
relationship with a spouse or partner?†

19. You can keep your MS/SCI from interfering
with having a satisfying sexual relationship?†

bbreviation: NA, not applicable.

Item is included in the 6-item short form.

†Item included for clinical or descriptive purposes only and is not includ

rch Phys Med Rehabil Vol 93, October 2012
eys. Pearson’s r correlation coefficients were calculated be-
ween the UW-SES final T scores and the Stanford self-efficacy
ummary scores. A linear regression adjusted for the effects of
ge and sex was performed to assess convergent and divergent
alidity with measures that may theoretically be influenced by
n individual’s disease self-efficacy. Measures included in the
ross-sectional regression analyses were the SF-8 mental and
hysical subscales, total fatigue, perceived stress, sleep prob-

esponding Parameter Estimates and Model Fit Statistics

Parameter Estimates S-�2 S-G2

Threshold 2 Threshold 3 Threshold 4 �2 �2 P G2 G2 P

�0.73 0.17 1.21 56.78 0.85 61.85 0.72

�0.75 0.05 1.26 53.16 0.93 55.39 0.90

�0.86 �0.01 1.06 63.94 0.68 65.68 0.62

�1.13 �0.30 0.73 61.82 0.69 64.37 0.60

�1.00 �0.01 1.29 50.16 0.97 51.23 0.96

�0.92 �0.10 1.09 69.15 0.61 82.45 0.21

�1.04 �0.21 0.70 67.93 0.51 68.34 0.50

�1.20 �0.42 0.43 52.65 0.88 54.71 0.84

�1.13 �0.36 0.46 31.96 1.00 33.80 1.00

�0.84 0.05 1.15 52.53 0.87 52.67 0.86

�0.97 �0.10 0.78 34.87 1.00 35.20 1.00

�1.08 �0.25 0.76 38.22 1.00 39.20 1.00

�1.01 �0.26 0.71 46.61 0.97 48.01 0.96

�1.36 �0.32 1.03 90.34 0.08 98.54 0.02

�1.43 �0.38 0.81 57.95 0.72 59.62 0.67

�2.27 �1.38 �0.48 74.49 0.13 76.04 0.11

�1.57 �0.60 0.61 81.35 0.10 84.28 0.06

NA

NA
Corr

ld 1

5

2

2

5

4

3

3

7

4

0

3

5

3

6

3

5

3

ed in the overall scale score.
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lems, average pain intensity, pain interference, and depression.
To examine how self-efficacy predicted health at the 20-month
follow-up, analyses included measures of overall health, total
fatigue, perceived stress, pain interference, and depression. In
addition to the regression analyses, Pearson’s r correlation
oefficients were calculated between the scores on the UW-
ES and related constructs to compare the associations found

n this study with previously reported results. We also com-
ared the mean self-efficacy levels by marital and employment
tatus with previously published results.

ifferential Item Functioning
To examine whether items performed similarly across sex,

ge (�58y vs �58y), and diagnostic subgroups (MS vs SCI),
DIF analysis was performed. The cutoff of 58 years was

elected because it was the highest age for which at least 200
articipants at that age or older were available.48 Clinically
eaningful DIF by diagnostic subgroups would suggest that

ome or all items may not be appropriate for both conditions
MS/SCI). The absence of meaningful DIF would provide
upport for its applicability for both populations. DIF was
ssessed using 3 statistical criteria: �2, changes in pseudo-R2,

and percentage change in regression coefficients. As �2 is

Table 3: Conversion Table to Transform Self

Full 17-Item Scale Summary Score to
T-Score Concordance Table

Summary Score � Score T Score Summary Score

17 �3.46 15.40 52
18 �3.19 18.10 53
19 �3.00 20.00 54
20 �2.85 21.50 55
21 �2.71 22.90 56
22 �2.60 24.00 57
23 �2.49 25.10 58
24 �2.40 26.00 59
25 �2.31 26.90 60
26 �2.22 27.80 61
27 �2.14 28.60 62
28 �2.07 29.30 63
29 �1.99 30.10 64
30 �1.92 30.80 65
31 �1.85 31.50 66
32 �1.78 32.20 67
33 �1.72 32.80 68
34 �1.65 33.50 69
35 �1.59 34.10 70
36 �1.53 34.70 71
37 �1.46 35.40 72
38 �1.40 36.00 73
39 �1.34 36.60 74
40 �1.28 37.20 75
41 �1.23 37.70 76
42 �1.17 38.30 77
43 �1.11 38.90 78
44 �1.05 39.50 79
45 �1.00 40.00 80
46 �0.94 40.60 81
47 �0.88 41.20 82
48 �0.83 41.70 83
49 �0.77 42.30 84
50 �0.72 42.80 85

51 �0.66 43.40
nown to be sensitive to sample size,49 the alternative fit
easures have been used to distinguish negligible from mean-

ngful DIF. Following previously published guidelines, a change
f less than .013 in pseudo-R2 was considered negligible DIF,50 as

was a change of less than 5% to 10% in regression coefficients
when group effects were added to the model.51,52 DIF was as-
sessed for each item using the LORDIF software package.e

Short Form
Authors examined each item with respect to the psychometric

properties (eg, item difficulty and discrimination) and content
coverage to select by consensus a subset of items for the short
form. Short forms with different numbers of items were con-
structed to select the length of the instrument that balances
brevity and precision. Because the final short form chosen for
publication included 6 items, subsequent analyses used the
6-item short form.

RESULTS

Research Participants
A total of 1891 (MS�1271, SCI�620) individuals com-

pleted the first survey, 831 (MS�513, SCI�318) completed

acy Scale Summary Scores to � or T scores

6-Item Short-Form Summary Score to
T-Score Concordance Table

core T Score Summary Score � Score T Score

0.61 43.90 6 �3.00 20.0
.56 44.40 7 �2.62 23.8
.50 45.00 8 �2.35 26.5
.45 45.50 9 �2.11 28.9
.39 46.10 10 �1.90 31.0
.34 46.60 11 �1.71 32.9
.28 47.20 12 �1.53 34.7
.22 47.80 13 �1.36 36.4
.17 48.30 14 �1.20 38.0
.11 48.90 15 �1.04 39.6
.05 49.50 16 �0.89 41.1
.01 50.10 17 �0.74 42.6
.06 50.60 18 �0.59 44.1
.12 51.20 19 �0.44 45.6
.18 51.80 20 �0.29 47.1
.25 52.50 21 �0.14 48.6
.31 53.10 22 0.02 50.2
.37 53.70 23 0.18 51.8
.44 54.40 24 0.34 53.4
.50 55.00 25 0.51 55.1
.57 55.70 26 0.69 56.9
.64 56.40 27 0.90 59.0
.71 57.10 28 1.13 61.3
.79 57.90 29 1.41 64.1
.87 58.70 30 1.89 68.9
.95 59.50
.04 60.40
.13 61.30
.24 62.40
.36 63.60
.50 65.00
.66 66.60
.89 68.90
.26 72.60
-Effic

� S

�

�0
�0
�0
�0
�0
�0
�0
�0
�0
�0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
2
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the second survey, 726 (MS�473, SCI�253) completed the
fourth survey, and 671 individuals (MS�446, SCI�225) com-
pleted the sixth (20-mo) survey. A random subset of participants
from the first survey was invited to continue in the remaining
surveys; however, the decrease in participants between the second
and sixth surveys was due to attrition. The attrition level was low
(6% in MS and 11% in SCI over the 20-mo period), and the
sample size at the last time-point was more than adequate for the
analyses conducted.

The calibration sample was composed of the data collected
at the fourth time-point. Individuals who completed the fourth
survey time-point had a mean age of 50.5�12.4years, were
67% women (n�485), and had a mean disease duration of
14.1�10.0 years. Additional demographic information by the
diagnostic condition can be found in table 1.

Factor Structure
The dimensionality of the 17-item bank was evaluated using

CFA and bifactor analyses. Because the results using the 3
statistical criteria (comparative fit index, root mean square
error of approximation, and Tucker Lewis index) were mixed,
we fit the bifactor CFA that provided support for a sufficiently
unidimensional factor structure. The general factor accounted
for 59% of the total variance, and the group factors accounted
for 13% of the total variance. The results suggested that the
unidimensionality assumption of IRT was met.

IRT Calibration and Fit
Each of the 17 items fit the IRT-based model well at an alpha

threshold of .01. Probability values for S-�2 and S-G2 statistics
ranged from .08 to 1.0 (mean�.71) and .03 to 1.0 (mean�.65),
respectively. Item parameters and measures of fit are presented
in table 2, along with each item stem.

Scoring
Scores on the transformed T-score metric for the 17-item

UW-SES, which is centered on our sample, ranged from 24.0
to 72.6, with a mean of 50.0�9.7 (n�725). Scores on the
6-item short form ranged from 23.8 to 68.9, with a mean of
49.9�9.3 (n�726). Higher scores indicate higher self-efficacy.
One person did not complete all the items and was excluded
from the analyses. A summary score to theta and T-score
conversion table is presented in table 3.

Reliability
Cronbach alpha for the 17-item UW-SES version was .96,

and for the 6-item short form it was .90. Regarding TI, the
17-item scale provides substantial information across the range
of self-efficacy observed in the sample as illustrated in figure 1.
Three percent of the sample (n�24) endorsed “completely
confident” for every item on the 17-item scale, while 6% of the
sample (n�44) endorsed “completely confident” on the short
form. This result suggests a small ceiling effect on both the full
and short forms.

Validity
Correlation coefficients between the Chronic Disease Self-

efficacy 6-item scale and the 17-item and 6-item forms of the
UW-SES were high (.83 and .81, respectively), providing sup-
port for convergent validity. Table 4 presents the results of
linear regression analyses examining the relationship between
scores on the 17-item and 6-item forms with other measures
hypothesized to be associated with self-efficacy. Both cross-
sectionally and in predicting future scores, higher self-efficacy

scores were found to be statistically significantly associated n
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with better mental health, better physical health, less fatigue,
less stress, less pain interference, and less depressive symptoms
(all P�.001). In addition, cross-sectional analyses of sleep and
verage pain intensity indicate that higher self-efficacy is as-
ociated with fewer sleep problems and less pain intensity.

The results of the correlation analyses between the UW-SES
nd scores on related domains found that the correlation be-
ween the 17-item UW-SES and depression was �.62 and for
nxiety �.46. The correlation between the UW-SES and the
hysical subscale of SF-8 was positive and moderately large
r�.57). Those who were married or living with a significant
ther reported slightly higher mean self-efficacy score than did
thers (mean�51 vs 49). In addition, those who were em-
loyed reported a higher mean self-efficacy score than did
hose who were not (mean�48 vs 53). Age, duration of con-
ition, and educational level had low correlations with the
W-SES score (�.04, .02, and .12). At the time-point after the
W-SES was administered, we measured social function and

ound a high correlation between the UW-SES score and the
ROMIS satisfaction with social roles score (.68) and satisfac-

ion with discretionary activities score (.70).

ifferential Item Functioning
None of the 17 items had statistically significant DIF by

isease status (MS, n�473; SCI n�253), age group (�58y,
�505; �58y, n�221), or by sex (man, n�241; woman,

Bars represent 
frequency of scores 
observed in sample

= 6-item scores 6 item scores
= 17-item scores

Theta: -3 -2 -1

20 30 4017-item 20 30 40
T-Score:

= 6-item scale informa�on
= 17-item scale informa�on

Informa�on = 10 = 0.9 reliability

Informa�on = 5 = 0.8 reliability

Informa�on  10  0.9 reliability

0 +1 +2 +3 +4

50 60 69 7350 60 69 73

Fig 1. A 2-panel IRT-based information graph of the 17-item and
6-item self-efficacy scales with reliability levels of 0.8 and 0.9
marked. The panel above the line that represents 0 information is
the IRT-based instrument information function that shows preci-
sion at different levels of self-efficacy. The score measures with a
precision sufficient for individual comparisons (ie, above 0.9 reliabil-
ity) from about �3 theta (T score of 20) to about 1.8 theta (T score
of 68) for the long form and �2.3 theta (T score of 28) to about 1
theta (T score of 60) for the 6-item short form. This means that the
score based on the 6-item short form for individuals who score at 1
SD above the mean (T score of 60) or higher is not precise enough
to differentiate higher levels of self-efficacy at the individual level.
The second panel below the 0 information line is a histogram of the
calibration sample that shows the distribution of the scores in the
sample that was used to calibrate the scale items to document that
the sample included individuals across the whole continuum of
self-efficacy.
�485) using any of the 3 recommended cutoff criteria.
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Short Form
We constructed 6-item and 10-item short forms and scored

participants using both forms. The difference between the 10-
and 6-item forms was negligible, and the correlation between
the scores was over .98. As a result, we decided to proceed with
the 6-item short form. The 6 items were selected from the 17
items to achieve adequate measurement precision across the
self-efficacy continuum. Items with higher discrimination pa-
rameters were given a preference while paying attention to the
content of the items in order for the short form to provide good
content coverage. The 6-item T score explains 95% of the vari-
ance in the 17-item T score, and the correlation between the
short form (6 items) and the long form (17 items) was .97. The
6 items comprising the short form are specifically marked in
table 2, and a formatted, ready-to-use downloadable PDF is
available at http://uwcorr.washington.edu/publications.

DISCUSSION
The results suggested that the UW-SES functions similarly

n both populations (MS/SCI) and both sexes in spite of the
ifferent distribution of men and women typical for the 2
isease conditions. The UW-SES score was correlated with the
heoretically related constructs in ways previously reported.
pecifically, as in our study, negative moderate correlations
ere reported between self-efficacy and depression (�.56,
.52, �.61) and anxiety (�.49, �.50, �.58) by Airlie,14

Rigby,5 and Middleton15 and colleagues, respectively. This
suggests that people with higher depressive symptoms and
anxiety report lower self-efficacy. Middleton15 reported a small
positive correlation (r�.04) between the FIM motor score
(n�34) and the score on the Moorong Self-Efficacy Scale. In
our study, the FIM score was not available and the correlation
between the physical subscale of SF-8 and the UW-SES score
was a lot stronger (.57), suggesting that people with better
physical function report higher self-efficacy. Our results differ
from the results by Horn et al16 who found that having a
high-school education or greater was associated with statisti-

Table 4: Linear Regression Results Between the 17- and 6-Item
Cross-Sectionall

17-Item Scale

Measure �
Standard

Error
T

Score P

Cross-sectional
SF-8 Mental 0.61 0.03 18.9 �.001
SF-8 Physical 0.59 0.03 19.2 �.001
Total fatigue �1.28 0.05 �25.9 �.001
Perceived stress �0.25 0.01 �25.1 �.001
Sleep problems �0.95 0.07 �14.2 �.001
Average pain intensity �0.11 0.01 �10.6 �.001
Pain interference† �0.49 0.03 �16.2 �.001
Depression �0.33 0.02 �21.4 �.001

Future (8mo)
SF-8 Mental 0.52 0.04 14.1 �.001
SF-8 Physical 0.57 0.03 17.2 �.001
Total fatigue �1.18 0.05 �21.5 �.001
Perceived stress �0.62 0.03 �20.1 �.001
Pain interference† �0.40 0.03 �12.2 �.001
Depression �0.32 0.02 �18.0 �.001

*All analyses adjusted for age and sex.
†Pain Interference Questionnaire completed only in those persons w
cally significantly higher self-efficacy. The correlation between
educational level and self-efficacy score in our study was
relatively small although in the same direction as previously
reported, suggesting that people with higher educational levels
report higher self-efficacy. Previous studies did not report on
the relationship between social functioning and self-efficacy. In
this study, we found a strong positive relationship between
social functioning and self-efficacy, suggesting that people
who are more confident that they can manage their symptoms
do more and as a result are happier with their social roles and
social function. Miller53 reported a moderate positive correla-
tion between satisfaction with life and self-efficacy (r�.51,
P�.001), a finding that is similar to ours.

The newly developed UW-SES can be administered as a
long form (17 items) or a short form (6 items). The item
parameters are available and can be programmed into comput-
erized adaptive test software to be administered dynamically.
The instrument is free for all noncommercial purposes and can
be found at http://uwcorr.washington.edu/publications. Admin-
istering the items dynamically does not require a validation
because both computer adaptive testing and fixed number in-
struments (ie, short forms) use the same item parameters.
However, studies to examine how many items would typically
be administered by computer adaptive testing to achieve ade-
quate precision and comparing the scores to both long and short
forms would be useful. Custom-made short forms can be
developed and scored using the published IRT parameters.
Custom short forms may be useful for measuring people with
specific levels of self-efficacy (for instance, to measure people
with low self-efficacy with greater precision) or to achieve a
certain level of precision (for instance, by developing a short
form with 10 items). Because the instrument was developed
with IRT as an item bank, new items can be added. The scale
may be applicable to other chronic conditions, and we are working
to validate the scale in other populations. Future studies could
develop specific norms (for instance, for people with different
types of MS or with different level of injury in SCI) to help
with the score interpretation for people with different disease

t-Form T Scores and Scores on Other Outcome Measures Both
in the Future*

6-Item Short Form

ted
el

N �
Standard

Error
T

Score P

Adjusted
Model

R2 N

723 0.61 0.03 18.0 �.001 0.32 724
723 0.59 0.03 18.4 �.001 0.36 724
724 �1.30 0.05 �24.7 �.001 0.48 725
725 �0.26 0.01 �24.3 �.001 0.45 726
725 �0.91 0.07 �12.9 �.001 0.21 726
723 �0.10 0.01 �9.9 �.001 0.12 724
603 �0.48 0.03 �14.9 �.001 0.27 604
725 �0.34 0.02 �20.6 �.001 0.37 726

668 0.53 0.04 14.0 �.001 0.23 669
668 0.57 0.04 16.3 �.001 0.33 669
669 �1.21 0.06 �20.9 �.001 0.43 670
670 �0.64 0.03 �19.9 �.001 0.38 671
557 �0.39 0.04 �11.4 �.001 0.19 558
668 �0.32 0.02 �17.3 �.001 0.32 669

ndicated pain greater than zero.
Shor
y and

Adjus
Mod

R2

0.35
0.38
0.50
0.47
0.24
0.13
0.30
0.39

0.23
0.36
0.44
0.38
0.21
0.33
severity and course.
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Study Limitations and Future Directions
The data used in the development of the scale were collected

at different time-points of a longitudinal survey. Future studies
involving different samples of people with MS and SCI will be
needed to provide further evidence of the validity of the score.
No test-retest reliability studies have been conducted in this
study to examine the stability of the score, and no investigation
of DIF by race could be conducted because of low numbers of
individuals from different ethnic backgrounds.

The scale is less precise in measuring people with high self-
efficacy, and so it may benefit from adding items that measure
well at the high levels of self-efficacy. Investigators interested in
differentiating among people with high self-efficacy may need to
develop and test items that measure with greater precision at
the high end of the continuum. Our primary research interest is
in identifying people with low self-efficacy and developing
interventions to increase low self-efficacy. Therefore, at the
moment we have no plans to improve the scale’s precision at
high levels of self-efficacy. Future studies should examine the
predictive validity of the self-efficacy scores over a longer
period of time than 8 months used in the preliminary validation
studies, evaluate sensitivity to change in a context of a treat-
ment expected to change self-efficacy, and develop estimates
for clinically minimally important differences. Because the
scale was developed with IRT, new items could also be devel-
oped to better measure higher levels of self-efficacy. Finally,
the strong relationship between social functioning and self-
efficacy warrants further study.

CONCLUSIONS
Overall, the results of the analyses suggested excellent

psychometric properties including high reliability, low floor
and ceiling effects, well-functioning response categories,
and strong evidence of the validity of the IRT-based score.
The DIF analyses suggested that the items function the same
way in both populations, and the scores are driven by the
level of self-efficacy rather than by a type of condition, age, or
sex. Formatted long and short forms with the scoring instruc-
tions can be downloaded from http://uwcorr.washington.
edu/publications.htm.
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