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Purpose: The purpose of this study was to develop a publicly available, psychometrically sound item bank
and short forms for measuring resilience in any population, but especially resilience in individuals with
chronic medical conditions or long-term disability. Research Methods: A panel of 9 experts including
disability researchers, clinical psychologists, and health outcomes researchers developed a definition of
resilience that guided item development. The rigorous methodology used focus groups, cognitive interviews,
and modern psychometric theory quantitative methods, including item response theory (IRT). Items were
administered to a sample of people with chronic medical conditions commonly associated with disability (N ⫽
1,457) and to a general population sample (N ⫽ 300) representative of the Unites States general population
with respect to age, gender, race, and ethnicity. Results: The final item bank includes 28 items calibrated to
IRT with the scores on a T-metric. A mean of 50 represents the mean resilience in the general population sample.
Four and eight item short forms are available, and their scores are highly correlated with the item bank score (r ⱖ
.94). Reliability is excellent across most of the resilience continuum. Initial analyses provide strong support for
validity of the score. Conclusions: The findings support reliability and validity of the University of Washington
Resilience Scale (UWRS) for assessing resilience in any population, including individuals with chronic health
conditions or disabilities. It can be administered using computerized adaptive testing or by short forms.

Impact and Implications
This study describes the development and psychometric properties of the first resilience measure
using stakeholder engagement to define the construct as well as modern psychometric methods,
including item response theory (IRT). The UWRS has significant potential to advance both practice
and research through its range of uses. It offers flexibility to use computerized adaptive testing or
short forms, reducing respondent burden. It is suitable for assessing resilience in the general
population as well as people with chronic health conditions or disability. The UWRS is also freely
available, which facilitates its use in both research and clinical practice. Use of this psychometrically
sound, person-centered, brief, flexible, and free resilience instrument will facilitate observational and
intervention research, as well as research comparing resilience across populations and studies.
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Introduction
Although there is no universally agreed upon definition of
resilience, (Johnston et al., 2015; Stewart & Yuen, 2011) it is
broadly defined as a dynamic process by which individuals demonstrate positive psychosocial adaptation in the context of adverse
events and/or ongoing stressors or adversity (Black & Dorstyn,
2015; Earvolino-Ramirez, 2007; Southwick, Bonanno, Masten,
Panter-Brick, & Yehuda, 2014; Terrill, MacKenzie, Einerson, &
Reblin, 2019). The American Psychological Association (APA)
defines resilience as “the process of adapting well in the face of
adversity, trauma, tragedy, threats or even significant sources of
stress” (APA, 2014). Resilience has been studied in the context
of a diverse array of adversities, including bereavement, trauma,
childhood adversity, natural disasters, and life-threatening or
chronic medical conditions. Individuals characterized as resilient
in a particular context typically maintain and/or recover their
psychological, physiological, and social equilibrium after experiencing a stressor or adverse event. Importantly, resilience also
includes the process of sustaining well-being and progressing
toward life goals in the context of chronic stressors, including the
challenges associated with chronic health conditions (Zautra,
2009). Although certain individual traits, genetics, and early life
experiences may predispose some individuals toward demonstrating resilience (Bonanno, 2004; Steptoe, Dockray, & Wardle,
2009), resilience is not viewed as a fixed personality trait (Johnston et al., 2015). Rather, contemporary conceptualizations emphasize the dynamic nature of resilience in which risk and protective factors are thought to play important, intersecting roles (Black
& Dorstyn, 2015). As such, resilience may be viewed as a constant
exchange between a person’s internal capacities and external resources within their broader interpersonal or social environments
in response to a stressor or adversity (Terrill et al., 2019) and
varies with context and across the life span (Southwick et al.,
2014).
Resilience has been associated with better quality of life for
those with disabilities (Manning, Carr, & Kail, 2016; Moore et al.,
2015; Silverman, Molton, Alschuler, Ehde, & Jensen, 2015).
Moreover, recent studies that have examined resilience in a large
sample of adults aging with long-standing physical disability
found that those who are more resilient have significantly fewer
depressive symptoms, higher quality of life—in spite of relatively
high levels of pain and/or fatigue—and better social participation
and satisfaction with social roles (Battalio et al., 2017; Silverman
et al., 2015; Terrill et al., 2016). Longitudinal research in a sample
of adults with multiple sclerosis (MS) also found that increases in
resilience were associated with improved mood, improved sleep
quality, and increased physical activity; conversely, decreases in
resilience over time were associated with increased fatigue severity and depressive symptoms (Koelmel, Hughes, Alschuler, &
Ehde, 2017). Because higher resilience is associated with better
health, social functioning, and quality of life in rehabilitation
populations, it has been identified as a therapeutic target
(Alschuler, Arewasikporn, Nelson, Molton, & Ehde, 2018; Black
& Dorstyn, 2015; Leppin et al., 2014; Loprinzi, Prasad, Schroeder,
& Sood, 2011; Petriwskyj, Parker, O’Dwyer, Moyle, & Nucifora,
2016; Reivich, Seligman, & McBride, 2011).
While much has been learned about resilience, because of the
heterogeneity in the operationalization of resilience, research on

the construct continues to be limited by the lack of psychometrically robust resilience measures, resulting in difficulties comparing
results across populations and studies. In a 2011 review of resilience measures, Windle, Bennett, & Noyes (2011) found that there
is no one “gold standard” measure of resilience, suggested the
evidence to support any one measure was moderate at best, and
indicated that all of the 15 measures they identified required
additional evaluation of validity. The complexity of the dynamic
resilience process is also not adequately captured by current measures (Johnston et al., 2015). Further, none of the currently available measures provide a “normal” or “beneficial” level of resilience, making it difficult to establish an outcome for targeted
intervention. To evaluate interventions that promote resilience,
universally applicable (rather than disease specific), reliable, and
valid measures of resilience are also needed.
It is notable that none of the previously reviewed universally
applicable resilience measures were developed using modern psychometric methods, that is, item response theory (IRT). In fact, we
were only able to identify one recently developed disease specific
measure, Spinal Cord Injury—Quality of Life (SCI-QOL) Resilience that used IRT (Victorson et al., 2015). Compared with
classical test theory, IRT methodology can significantly improve
psychometric properties of multiitem scales. IRT-based instruments provide more flexibility and potentially significant reductions in assessment time, especially when computer adaptive testing (CAT) is used for administration. CAT uses a mathematical
algorithm to tailor items to the respondent based on responses to
previously administered items and results in a reliable score while
administering few items (De Ayala, 2009). IRT based instruments
provide scores on the same metric regardless of the mode of
administration or what items were administered. This flexibility
facilitates the use of outcome measures in research and clinical
practice. The utility of IRT-based instruments can further be enhanced by centering the metric on the mean that represents the
U.S. general population. This offers an intuitive interpretation of
the scores and allows for direct comparisons across populations
and studies. As a result, IRT-based instruments have become
increasingly popular in health assessment, quality-of-life research,
and clinical research (Cella et al., 2012; Gershon et al., 2012;
Tulsky et al., 2015, 2016).
Given the lack of suitable available measures, we sought to
develop a universally applicable, reliable, and valid measure of
resilience called the University of Washington Resilience Scale
(UWRS). The aim of this study was to develop a publicly available, psychometrically sound IRT-based item bank and short forms
suitable for measuring resilience in any population, but specifically
relevant to resilience in the context of chronic medical conditions
or disability.

Method
Development of the resilience item bank followed the methodology used by the Patient Reported Outcomes Measurement
Information System (PROMIS) network (Reeve et al., 2007)
and by other national measurement initiatives (Gershon et al.,
2012, 2013). In addition to using modern measurement theory,
the standard procedures involve extensive feedback from the
target audiences (e.g., people with health conditions or disabilities, and their health care providers) in the development of the
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construct definition and to make sure items are meaningful and
relevant to the target audiences. The following subsections
report the specific steps used to create a resilience item bank
including development of a domain definition, expert panel
review, testing of items in cognitive interviews, administration
of the items to a sample of individuals with disabilities as well
as a general population sample, and results of the IRT analyses.
All relevant research procedures were reviewed and approved
by the University of Washington Human Subjects Institutional
Review Board.
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Participants
Focus group participants. Four focus groups were conducted, two with middle-aged (36 – 62 years) individuals with MS
(one with men, n ⫽ 6, and one with women, n ⫽ 6), one for
partners of individuals with MS (n ⫽ 11) and one with community
stakeholders serving people with MS (n ⫽ 9). Participants were at
least 18 years of age and were recruited from a variety of sources
including clinician referral and local MS support groups, as described in detail in Silverman, Verrall, Alschuler, Smith, and Ehde
(2017). The average age of the participants with MS was 52 years,
and they had been living with MS for an average of 14 years.
Cognitive interview participants. The items developed by
the research team based on focus group results and literature
review were tested in cognitive interviews with people at least 18
years of age, able to read and speak English, and who have one of
four conditions commonly associated with disability (MS, muscular dystrophy [MD], spinal cord injury [SCI], or postpolio syndrome [PPS]). Participants from previous research studies (for
examples see (Amtmann, Cook, Johnson, & Cella, 2011; Ehde et
al., 2015; Molton et al., 2014)) were invited to participate, and all
11 participants invited completed the cognitive interview. The
average age of the cognitive interview participants was 61 years,
four (36%) were men, six had MS, two had PPS and SCI, and one
had MD.
Large sample of people with chronic medical conditions
commonly associated with disability. The candidate items
were administered to all individuals who participated in an ongoing national longitudinal survey study of adults aging with a
physical disability at the University of Washington (Molton et al.,
2014; Smith, Molton, & Jensen, 2016; hereafter called the “clinical
sample” because it includes people with specific diagnoses). Participants were required to self-report one of four long-term conditions associated with disability, including MS, SCI, PPS, MD, be
18 years of age or older, and read, write, and understand English.
A total of 1,573 individuals from one time point of the longitudinal
survey were invited to participate in the calibration survey study,
of which 1,457 (93% response rate) returned the survey, and 1,441
provided responses to resilience items. The clinical sample had a
mean age of 63 years, 65% were women, and 90% were nonHispanic White (see Table 1). The responses from the 1,441
individuals were used to calibrate the final items to IRT.
U.S. general population sample. A U.S. general population
community-based sample of adults living in the U.S. was recruited
using Toluna (http://www.toluna-group.com/), an online panel and
survey-technology provider. Toluna maintains a large database of
people who agreed to participate in online surveys (Toluna, 2017).
Participants were matched to the 2010 U.S. Census on gender
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(49% male, 51% female), age (49% 18 – 44, 34% 45– 64, 17% 65⫹
years), race (75% White, 12% Black, 4% Asian, 9% other or more
than one race), and ethnicity (16% Hispanic; Howden & Meyer,
2011; Humes, Jones, & Ramirez, 2011). Outside of these demographic characteristics, the participants were not selectively recruited to be healthy, and as a result, respondents may have had
different health conditions as they occur in the community. A total
of 538 individuals were invited to participate in the U.S. general
population sample and 378 completed the survey (70% response
rate). Of these, 78 were dropped because of invalid responses (e.g.,
inconsistent responses, long strings of the same responses, time too
short to read questions), resulting in a final U.S. general population
sample of 300 individuals (56% response rate) matched to the U.S.
census on gender, age, race, and ethnicity. The mean age of the
U.S. general population sample was 49 years, 51% were women,
and 63% were white and non-Hispanic (see Table 1). The mean
resilience of the U.S. general population sample was set as the
mean of the resilience metric (i.e., M ⫽ 50 represents the mean
resilience of the U.S. general population).

Procedure
Focus groups. A total of four focus groups were conducted
with the purpose of exploring what resilience means, how to define
it, and to identify the most important facets of resilience. The
semistructured focus groups were facilitated by two experienced
moderators. The focus group discussions were transcribed and
analyzed by two researchers who identified themes and subthemes.
A detailed discussion of the methods and process used is available
in Silverman et al. (2017).
Expert panel. A panel of nine experts including clinical psychologists, health outcomes researchers with training in measurement, and disability researchers met on multiple occasions over
several months to discuss the definition and important facets of
resilience. Several expert panel members also facilitated or participated in the focus groups. Results of the focus groups informed
the definition of resilience, including important subdomains. Items
were generated by expert panel members individually using the
domain definition and the time frame, type of item stems (questions vs. statements), and response options agreed on. The draft
items proposed by the individual expert panel members were
refined or deleted by consensus, taking into account content coverage, consistency of wording, and clarity.
Cognitive interviews. Preliminary items were tested in structured cognitive interviews (Willis, 2005) to ensure that items were
understandable, relevant and meaningful to target audiences. Each
item was reviewed by at least five individuals. The cognitive
interviewing process involved asking respondents to respond to all
resilience items, and immediately after responding, asked how
respondents arrived at their answer as well as additional probing
questions about clarity, appropriateness, and meaningfulness of the
question. Participants were also asked to provide feedback on the
response options and instructions. Items were modified and/or new
items generated based on interview feedback, with subsequently
generated items undergoing the same cognitive interview process
until all items were functioning well and covered all areas participants considered important. Cognitive interviewees were paid $25
for their time.
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Table 1
University of Washington Resilience Scale (UWRS) Participant Characteristics for the
Calibration Sample of People With Chronic Medical Conditions (i.e. Clinical Sample) and the
U.S. General Population Sample
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Variable
Age (years)
Disability group
Spinal cord injury
Postpolio syndrome
Muscular dystrophy
Multiple sclerosis
Sex
Women
Men
Marital status
Married/living with partner
Separated/divorced
Never married
Widowed
Education
⬍High school
High school graduate/GED
Some college/vocational degree
Bachelor degree
Professional/graduate degree
Household income
⬍$20,000
$20,000–$51,999
$52,000–$99,999
⬎$100,000
Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Non-Hispanic other race
Hispanic White or other race
Employment
Full-time employment or student
Part-time employment
Unemployed—retired, disability, or homemaker
Note.

Clinical sample
(N ⫽ 1,457)
M ⫾ SD
n (%)

U.S. general population sample
(N ⫽ 300)
M ⫾ SD
n (%)

62.5 ⫾ 12.1

47.5 ⫾ 16.6

349 (24.0)
383 (26.3)
274 (18.8)
451 (31.0)

N/A

946 (64.9)
511 (35.1)

154 (51.3)
146 (48.7)

895 (61.5)
281 (19.3)
154 (10.6)
126 (8.7)

208 (69.3)
30 (10.0)
41 (13.7)
21 (7.0)

25 (1.7)
170 (11.7)
429 (29.5)
433 (29.8)
398 (27.4)

4 (1.3)
39 (13.0)
70 (23.3)
115 (38.3)
72 (24.0)

179 (14.7)
430 (35.3)
331 (27.1)
279 (22.9)

46 (15.3)
84 (28.0)
99 (33.0)
71 (23.7)

1,302 (90.0)
58 (4.0)
56 (3.9)
30 (2.1)

189 (63.0)
34 (11.3)
27 (9.0)
50 (16.7)

182 (12.5)
141 (9.7)
1,134 (77.8)

134 (44.7)
38 (12.7)
128 (42.7)

GED ⫽ passed General Educational Development test; SD ⫽ standard deviation.

Large scale administration to clinical sample. Items modified to reflect the feedback from cognitive interviews were administered to a clinical sample in a paper survey which was mailed
between October, 2015 and March, 2016. Surveys were scanned
using the Cardiff TeleForm Optical Mark Recognition software
program (Cardiff, 2015) and participants were paid $25 for their
participation.
Measures. The survey included demographic (e.g., race, ethnicity, income, education) and medical condition related questions
(e.g., disease duration, physical function, provider access) as well
as multiple health and quality of life outcome measures. Measures
most relevant to this study included the Connor-Davidson Resilience Scale 10-item short form (Campbell-Sills & Stein, 2007), the
Flourishing Scale (Diener et al., 2010), the Positive and Negative
Affect Schedule (PANAS) short forms (Mackinnon et al., 1999),
the PROMIS Depression short form 6a (Pilkonis et al., 2011), and
PROMIS Physical Function with Mobility Aid short form (Rose et
al., 2014) scale. The Connor-Davidson Resilience scale is commonly used to measure resilience, and was developed for clinical

practice as a measure of stress coping ability and has been reported
to have adequate construct validity and internal consistency (G.
Windle, 2010). Items are summed and higher scores indicate more
resilience. The Flourishing Scale is a measure of psychological
well-being based on humanistic and eudaimonic well-being theories (Diener et al., 2010), and has been found to have acceptable
psychometric properties in a variety of study populations, including those with low mental health (Schotanus-Dijkstra et al., 2016).
The Flourishing Scale includes eight items which are summed for
a total score, and higher scores indicate greater well-being. The
PANAS scale is one of the most widely used scales for evaluating
subjective well-being, and includes two subscales to measure
positive and negative affect. For both scales items are summed and
higher scores indicate either more positive affect or more negative
affect. The PANAS short form has been found to have good
factorial validity and invariance across demographic variables in a
community sample (Mackinnon et al., 1999). The PROMIS Depression and Physical Function scales were developed using modern psychometric methods and have been shown to have strong
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validity and reliability in diverse clinical samples (Schalet, Hays,
et al., 2016; Schalet, Pilkonis, et al., 2016). Scores on both measures are centered on the U.S. general population and higher scores
indicate more depression or better physical function, respectively
(Pilkonis et al., 2011; Rose et al., 2014).
Centering the score on the U.S. general population mean.
Items were administered to a U.S. general population community
sample using Toluna (http://www.toluna-group.com/). Toluna delivered study invitations (n ⫽ 538) via e-mail, mobile text, or
through an application, with a direct link to the survey provided by
the authors. The online survey was administered through REDCap
(Research Electronic Data Capture; Harris et al., 2009) hosted at
the University of Washington, and the survey included resilience
items and demographics including sex, age, race/ethnicity, income,
marital status, education, and employment status. Participant responses (n ⫽ 378) were carefully reviewed and records were
dropped (n ⫽ 78) if responses were inconsistent (e.g., same responses to negatively and positively worded items or age at screening different from age in survey response) or invalid (e.g., average
response time for all items was ⱕ2 min). Participants received a
small incentive from Toluna upon completing the survey (Toluna
awards survey participants points which may be redeemed for
products when a sufficient number of points are accrued).

Data Analyses
Sample means and standard deviations were calculated for all
measures and grouped by gender, medical diagnosis groups, and
age groups in both the clinical and U.S. general population
samples. General descriptive statistics for both samples were
also calculated for demographics (e.g., age, race, ethnicity,
education).
IRT analyses. Using data from the clinical sample, analyses
were completed to examine IRT assumptions (unidimensionality and local independence), to calibrate items to a graded
response IRT-model (Samejima, 1996), to examine differential
item functioning (DIF), and to evaluate the reliability of the
scores based on full bank and short forms as described below.
One factor confirmatory factor analysis (CFA) was used to
examine whether the responses to the items are sufficiently
unidimensional using the WLSMV estimator in Mplus 7.2
(Muthén & Muthén, 1998 –2012). A comparative fit index (CFI)
of 0.90 or higher (Hu & Bentler, 1999; Reise, Widaman, &
Pugh, 1993) was interpreted as evidence of sufficient unidimensionality. Local independence violations were evaluated using
residual correlations from the CFA. Residual correlations
greater than 0.20 were interpreted as evidence of local dependence (LD; Kim, De Ayala, Ferdous, & Nering, 2011). The
CFA is used to check that the unidimensionality assumptions of
the IRT are met, before proceeding with fitting the IRT model.
Items were calibrated to a graded response IRT model using the
mirt package in R (Chalmers, 2012). Item fit was evaluated using
Orlando and Thissen’s (2003) S-2 with the IRTFIT macro
(Bjorner, Smith, Stone, & Sun, 2007) in SAS Version 9.3 (SAS
Institute, Inc., 2012–2013). A S-2 p value of ⬎.01 was considered
adequate to retain the item in the bank. Both mirt and IRTFIT
utilize list wise deletion of missing data resulting in loss of data
from participants with incomplete responses. Items displaying LD
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or poor fit were removed and the models rerun until all items met
the criteria for local independence and had acceptable fit statistics.
Individual item response curves generated after fitting the
graded response model were inspected to evaluate the appropriateness and functioning of the response options. In addition, the
test information function graphs generated by the IRT analyses
were used to examine the reliability of the scores across the levels
of resilience. Information functions were converted to reliability
and plotted together with a histogram of participant responses and
plotted along the T score continuum. Scale information of 5 in the
IRT framework corresponds to reliability of 0.8 in the classical test
theory framework and information of 10 corresponds to reliability
of 0.9 (Thissen, 2000). In general, reliability of 0.8 is considered
sufficient for group comparisons while 0.9 is required for individual comparisons (Hahn et al., 2007; Nunnally & Bernstein, 1994).
The score ranges with reliability greater than 0.8 or 0.9 (depending
on the desired reliability) were calculated for the full bank and
short forms.
DIF analyses were completed using lordif (Choi, Gibbons, &
Crane, 2011) in R (R Core Team, 2016) after fitting items to the
IRT model. DIF by sex (male vs. female), age (⬍60 vs. ⱖ60
years), diagnosis (PPS, MS, MD, SCI), and education (less than
college degree vs. college or professional degree) was evaluated in
the clinical sample. Presence of DIF was also evaluated by comparing the responses of the clinical sample and U.S. general
population sample. Items were considered to have statistically
significant DIF when a change in pseudo R2 statistic of 0.13
(Zumbo, 1999) or a 5% change in ␤ coefficients (Crane et al.,
2007) was observed. Items with significant DIF were dropped
from the bank. After dropping items with LD, misfit to the IRT
model, or DIF, final item parameter estimates were generated
using data from the clinical sample and centered on the mean of
the U.S. general population sample (i.e., a score of 50 is the mean
of the general population sample).
Short forms. Multiple considerations were taken into account
when selecting items for inclusion in the short forms. Content of
the items, as well as item parameters (i.e., difficulty and discrimination), functioning of response categories, and readability of
individual items were considered. Readability was evaluated by
calculating the Flesch-Kincaid Grade Level score (Kincaid, Fishburne, Rogers, & Chissom, 1975) using Microsoft Word, 2016
(Microsoft Corporation, 2016).
A four-item and eight-item short form were constructed to
accommodate different length of administration needs and all four
items on the four-item form are included on the eight-item version.
Correlations between short form scores and scores based on all the
items in the item bank were examined to evaluate the correspondence. Test information functions for the short forms were plotted
to examine reliability and effective range of measurement of the
short forms. Conversion tables for converting the summary score
to IRT based T score for both short forms were generated using the
program IRTSCORE (Flora & Thissen, 2002).
Validity. The construct validity of the UWRS was examined
by calculating Pearson’s correlation with existing instruments
measuring the same or similar constructs. We hypothesized a
strong correlation (⬃r ⬎ .7) with the Connor-Davidson Resilience
scale, moderate to strong positive correlations (⬃r ⬎ .5) with the
Flourishing Scale and PANAS positive affect; moderate to strong
negative correlations (⬃r ⬎ ⫺0.5) with PANAS negative affect
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and PROMIS Depression scales; and a weak correlation (⬃r ⬍ .3)
with PROMIS physical function.

Results
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Focus Groups
Results of the focus groups suggested the following facilitators
of resilience: psychological coping (e.g., flexibility, humor), social
connections, life meaning, planning skills, and engagement in
physical wellness activities (e.g., exercise, energy management).
Barriers to resilience included resilience depletion (feeling
“burned out”), negative thoughts and feelings, social barriers,
social stigma, and physical fatigue. These themes helped guide the
development of the domain definition and informed many of the
candidate items. The results of the focus groups are described in
detail in Silverman et al. (2017).

Definition of Resilience
Based on the literature and the results of the focus groups, the
panel initially conceptualized resilience varying along three
dimensions. These were: (a) restoration versus maintenance
(whether a person returns to baseline, or maintained quality of
life, engagement in activities, and well-being in the face of
adversity; see Zautra, 2009); (b) internal versus external (reflecting resilience in terms of internal states, like positive affect
and positive outlook, as opposed to behavioral resilience, i.e.,
efforts to continue toward valued goals in the face of adversity);
and (c) acute versus chronic (to reflect the nature of the
stressor). Although the nature of the stressor is not considered
in most published definitions of resilience, the panel thought
that chronicity was important to consider, given that many
people (including individuals with disability) may face a large
number of chronic, low-level hassles associated with health
self-management, stigma, and restrictions in daily activities.
This initial conceptualization generated a 2 ⫻ 2 ⫻ 2 grid.
However, after further consideration, the panel elected to collapse
restoration versus maintenance and acute versus chronic dimensions because the two domains overlap to a high degree, in that an
individual is much more likely to manifest resilience as maintenance of affect/outlook or behavior in the face of a chronic stressor
(as opposed to an acute one). Conversely, the concept of “maintenance” of affect/outlook or behavior is unlikely in the face of a
high intensity, acute stressor. The panel therefore agreed that while
a distinction between restoration/maintenance and chronicity may
exist conceptually, items generated for these domains would not be
different enough from one another to justify the additional category.
We therefore proceeded with a 2 ⫻ 2 model of resilience,
reflecting resilience responses that could reflect restoration versus
maintenance and internal versus external. In this approach, a
person could demonstrate “resilience” if, in the presence of a new
stressor or setback, their emotional well-being dipped and then
returned to baseline, or if they reengaged to work toward a valued
goal. They would also be considered resilient if in the face of a
chronic stressor, they were able to maintain their engagement in
valued activities, without a change from baseline, or maintain their
affect/outlook. This multifactorial conceptualization was designed

to include the range of ways in which people may demonstrate
resilience to stressors in specific contexts, without overemphasizing either positive outlook or task persistence alone. The panel
noted that most previous definitions have focused on essentially
one square in the grid (i.e., restoration of positive affect/outlook
after an acute stressor), and that this approach did not capture the
reality of resilience in the face of chronic health-related problems,
stigma, and other stressors for people facing an ongoing stressor.
Importantly, this definition of resilience does not imply the absence of negative emotions, which may occur simultaneously with
resilience (Zautra, 2009).
In summary, the panel defined resilience as the capacity to
bounce back from and/or maintain function in the face of adversity. The panel felt the following points were also important
regarding the definition of resilience: (a) resilience is generally
stable across situations, but demonstrates context dependent variability and malleability; (b) resilience is activated by the presence
of adversity; (c) resilient responses can include both internal states
such as one’s outlook as well as observable behaviors; (d) resilience can exist in the presence of a range of severity of stressors,
including acute/major (e.g., trauma), acute/minor (e.g., goal setback), chronic/minor (e.g., daily hassles) and chronic/major (e.g.,
stigma, disability); (e) resilience may involve a return to prestressor baseline of function (i.e., “bouncing back”) or maintenance of
baseline function despite the presence of a stressor; (f) resilience
may manifest differently based on the type and severity of stressor;
and (g) resilience is related to, but distinct from related constructs
including optimism, self-efficacy, hardiness, and posttraumatic
growth. Forty-seven items were generated by the expert panel
based on this definition.

Cognitive Interviews
The cognitive interview participants were then asked to rate how
much each of the 47 resilience statements describes them. Five
response options ranging from not at all to very much (DeWalt,
Rothrock, Yount, & Stone, 2007) were provided. Due to the
relatively stable nature of resilience, the expert panel decided the
measure should ask about “right now” rather than use a longer time
frame, such as in the past 7 days. Eleven items were identified as
problematic during the cognitive interview process and dropped
from the bank, resulting in 36 items that were administered to the
large-scale calibration clinical sample. Examples of reasons items
were dropped included phrases that were not commonplace or
easily translated (“maintain an even keel” and “take things in
stride”), double negatives that were confusing to answer (“When
stressful events happen to me, I am not usually bothered by
them”), or content taken literally rather than metaphorically
(“When I get knocked down, I get up again”).

Clinical and U.S. General Population Samples
IRT analyses. Two items of 36 were eliminated due to LD
and six demonstrated significant misfit to the graded response
model. Items in the final item bank (n ⫽ 28) were unidimensional
(CFI ⫽ 0.95), did not show statistically meaningful levels of LD,
and fit well the IRT model. Review of the item response curves
generated by the IRT analyses indicated that the five response
options functioned adequately for all items.
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The 28 calibrated items were evaluated for DIF for the
following categories: sex (male, n ⫽ 509 vs. female, n ⫽ 933),
age (⬍60, n ⫽ 545 vs. ⱖ60 years, n ⫽ 897), education (⬍college degree, n ⫽ 621 vs. college or professional degree, n ⫽
821), diagnosis group (SCI, n ⫽ 347; PPS, n ⫽ 379; MD, n ⫽
271; MS, n ⫽ 445), and clinical sample versus U.S. general
population sample (clinical sample, n ⫽ 1,457; U.S. general
population, n ⫽ 300). No items were flagged for DIF using
either the McFadden’s pseudo R2 criteria or the 5% change in ␤
coefficients criteria. Therefore, no items were eliminated from
the bank due to DIF.
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Item slopes for the final 28 item set ranged from 1.15– 4.02 and
thresholds ranged from ⫺3.53 to 1.95. Item text for all items are
shown in Table 2 and item parameters are available upon request
(e-mail uwcorr@uw.edu or corresponding author). The reliability of the full bank was high for a large majority of participants
(see Figure 1), and was above 0.9 between a T score of 20 and
71, and above 0.8 between 20 and 75 (inclusively). The UWRS
scores are centered on the U.S. general population sample such
that a mean of 50 represents the mean resilience in the U.S.
general population. The clinical sample reported slightly higher
resilience (mean: 50.7) than the U.S. general population sample

Table 2
University of Washington Resilience Scale (UWRS) Items, Short Forms, and Item Fit

Item ID

Item stem

4 ⫽ four-item
8 ⫽ eight-item
resil4
resil9
resil10
resil12
resil15
resil16
resil22
resil32
resil35
resil36
resil37
resil38
resil42
resil43
resil45
resil49
resil55
resil61
resil68
resil69
resil71
resil72
resil74
resil76
resil77
resil79
resil81
resil82

I maintain a positive outlook even in bad circumstances.
I can stay focused on my goals even when bad things
happen in my life.
When something happens that makes me feel stressed, I
usually calm down quickly.
When bad things happen to me, I bounce back quickly.
When things get stressful, I keep focused on my values and
goals.
When I get stressed out, I’m usually able to get back to my
old self in no time.
When faced with challenges, I keep working toward a
solution.
I maintain a clear head when something stressful happens.
I keep things in perspective when something stressful
happens.
When I experience a set-back, I keep moving forward.
Even when I experience a set-back, I keep moving toward
my goals.
When I experience a set-back, I know I am able to get
back to my usual self.
Although I feel bad sometimes, I usually bounce right
back.
When something really bad happens to me, I usually feel
bad for a long time. (R)
It does not take me long to feel fine again after feeling
stressed.
During stressful times, I am usually calm and relaxed.
I stay calm no matter what is thrown at me.
I bounce back when difficulties come my way.
I do what is important to me, even when stressed.
I take care of what is important to me when facing stress
or adversity.
When something stressful happens, I keep going.
I get back to my priorities after stressful events.
When things go wrong in my life, I can pick myself up and
start again.
People who know me say I can maintain a level head when
things get stressful.
I am easily thrown off by everyday hassles. (R)
I tend to give up easily when I face set-backs. (R)
I stay focused on things that are important to me while
under pressure.
I move forward despite adversity.

Item fit

Short form
inclusion

4, 8
4, 8

8

8

8
8
4, 8
4, 8



p-value

112.4
95.1

0.72
0.89

1

119.0

0.41

1 or 3
2 or 4

74.5
107.2

0.99
0.58

1

142.0

0.13

4

131.1

0.03

2
2

103.8
86.6

0.80
0.94

3
3

84.1
119.3

0.93
0.16

1

90.7

0.89

1

92.9

0.86

1

157.2

0.09

1

129.5

0.18

2
2
1 or 3
4
4

128.8
121.7
76.5
110.9
97.8

0.59
0.73
0.95
0.73
0.75

4
3
3

118.0
79.1
93.8

0.18
0.98
0.71

2

113.6

0.81

2
3 or 4
2

125.7
126.7
121.3

0.39
0.25
0.28

4

101.9

0.79

Bin
1
2
3
4

⫽
⫽
⫽
⫽

recover outlook
maintain outlook
recover persistence
maintain adaptive response
2
2 or 4

2

Note. (R) indicates item to be reverse coded when administered. Except for those marked as reverse coded, response options for all items are 1 ⫽ not
at all, 2 ⫽ a little bit, 3 ⫽ somewhat, 4 ⫽ quite a bit, 5 ⫽ very much.

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

152

AMTMANN ET AL.

Figure 1. Information and reliability of the resilience item bank and eight- and four-item short forms (SFs)
compared with the distribution of resilience T scores in the clinical sample and U.S. general population sample.
Information in IRT corresponds to reliability in classical test theory. Information of 10 corresponds to reliability
of 0.9. The information functions plotted on the graph show the reliability of the full item bank or short forms.
Reliability varies at different levels of resilience, and is highest for the full bank between 20 and 71, 22 and 64
for the eight-item short form, and 26 – 46 and 55–59 for the four-item short form. The bars represent the
frequency distribution of resilience scores in the two different study samples across the continuum of resilience.

(mean: 50.0). Resilience scores by gender, medical diagnosis
groups, and age groups are presented in Table 3.
Short forms. An eight- and a four-item fixed length short
form were developed for convenience when CAT is not feasible or
desirable. Items for the short forms were selected by the authors
based on their content, item parameters (i.e., their reliability at
different resilience levels and ability to discriminate between people with similar resilience levels), functioning of response categories, and readability of individual items were considered. The
four-item short form consists of a subset of items from the eightitem short form (short form items labeled in Table 2). Correlations
between the short forms and the full bank were 0.97 for the
eight-item short form, 0.94 for the four-item short form, and 0.97
for the four- and eight-item short form, indicating that short forms
provide scores very similar to the scores based on the full item
bank. For the eight-item short form, reliability is above 0.9 between a T score of 22 and 64, and above 0.8 between 20 and 70.
In the combined clinical and U.S. general population samples, 91%
and 96% of respondents were measured with reliability greater
than 0.9 and 0.8, respectively. Reliability for the four-item short
form is above 0.9 between a T score of 26 and 46, and 55 and 59;
and it is above 0.8 between T scores of 25 and 65 (see Figure 1).

For the four-item form, 42% and 92% of respondents were measured with reliability greater than 0.9 and 0.8, respectively. The
raw score is intended to be used for conversion to the T score and
should not be used for any analyses or other purposes.
Validity. All validity results relate to the T score (not the raw
summary score). As hypothesized, strong positive correlation was
found between the newly developed UWRS and the ConnorDavidson resilience scale scores (r ⫽ .78). In addition, scores were
correlated in the hypothesized direction and magnitude with the
Flourishing Scale (r ⫽ .61), PANAS short form positive affect (r ⫽
.52), PANAS short form negative affect (r ⫽ ⫺0.47), PROMIS
Depression (r ⫽ ⫺0.56), and PROMIS physical function (r ⫽ .09; all
correlations are provided in Table 4). These results provide initial
evidence supporting validity of the new resilience scale.

Discussion
Resilience has been identified as a potentially important target
for therapeutic interventions. The availability of conceptually and
psychometrically sound, person-centered, brief and flexible instruments is essential for studying efficacy of treatments aimed at
improving resilience, examining the relationships between resil-
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Table 3
Summary of University of Washington Resilience Scale (UWRS)
T-Score Means and Standard Deviations by Age, Diagnostic
Group, and Sex
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Clinical calibration
sample

U.S. general
population sample

Variable

n

M ⫾ SD

n

M ⫾ SD

Overall sample
Age groups (years)
18–34
35–44
45–54
55–64
65–74
75⫹
Disability group
Spinal cord injury
Postpolio syndrome
Muscular dystrophy
Multiple sclerosis
Sex
Women
Men

1,457

50.7 ⫾ 9.9

300

50.0 ⫾ 9.9

35
83
240
449
437
212

53.3 ⫾ 9.2
49.8 ⫾ 10.7
49.5 ⫾ 10.5
50.4 ⫾ 10.0
51.5 ⫾ 9.3
50.5 ⫾ 9.6

100
47
43
59
35
16

50.2 ⫾ 9.7
49.0 ⫾ 8.1
49.5 ⫾ 10.3
48.6 ⫾ 10.8
51.5 ⫾ 9.7
54.6 ⫾ 11.0

349
383
274
451

52.0 ⫾ 10.2
51.5 ⫾ 9.0
49.1 ⫾ 10.1
49.9 ⫾ 10.0

946
511

50.1 ⫾ 9.8
51.7 ⫾ 9.9

N/A

154
146

49.1 ⫾ 10.5
51.0 ⫾ 9.1

ience and other health domains, and comparing resilience across
populations and studies. Such an instrument would also be useful
in identifying people at risk for poor outcomes following an
adverse event as well as in the context of ongoing stressors.
The results of the present study indicate that the UWRS,
whether administered by CAT or short form, is a flexible, conceptually sound measure of resilience, and provides reliable and valid
scores. The final item bank includes 28 items calibrated to IRT
with the scores on a T-metric (M ⫽ 50, SD ⫽ 10). A mean of 50
represents the mean resilience in the U.S. general population. A
higher score represents more resilience. Eight- and four-item short
forms are available, and their scores are highly correlated with the
score based on all items in the item bank (r ⱖ .94). Reliability is
excellent (⬎.90) up to 1.5 SD above the mean (the score of 65)
when administered by CAT or the eight-item short form. The
four-item short form has excellent reliability up to 1 SD above the
mean (the score of 60). The scores are slightly less reliable for
people with high resilience. This is clinically appropriate because
higher reliability is much more important for assessing and discriminating resilience levels below the mean in order to identify
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people may need treatment or other support. The pattern of positive correlations between UWRS scores and measures of resilience, positive affect and physical function, and negative correlations between UWRS scores and depression and negative affect
provide strong support for construct validity. Intended for use with
any population, the UWRS is also highly relevant for assessing
resilience in the context of chronic health conditions and/or disability.
The rigorous development process of the UWRS resulted in
several important advancements in measurement of resilience.
First, because we used IRT, the resulting resilience item bank
can be administered in a variety of formats, including CAT and
short forms, reducing respondent burden while maintaining high
reliability.
Second, custom short forms can be developed by selecting
different items and different number of items for use in specific
research or clinical settings (Cella, Gershon, Lai, & Choi, 2007).
For example, for a clinical trial that uses resilience as a primary
outcome, researchers may develop a longer short form (e.g., 10 or
12 items) to increase the likelihood that a smaller (but still clinically meaningful) treatment effect could be detected. For different
purposes, let’s say to use resilience as a covariate in a study aimed
at treatment of depression or for population monitoring in an
epidemiological study, a four- or five-item short form provides
sufficient reliability while keeping the administration time low.
Alternatively, if feasible, using CAT would provide an even more
precise score at any level of resilience while minimizing respondent burden. Here we want to note that it is not necessary and not
recommended to administer all items in the item bank (except
perhaps to examine the psychometric properties of the item bank).
An important advantage of an IRT-based scale is that regardless of
how the UWRS is administered (CAT, eight-/four-item short form
or custom short form) and which items are administered, the scores
from different versions of the UWRS are directly comparable.
However, being comparable does not mean that the scores’ reliability is the same. Scores based on short forms with fewer items
(e.g., four-item short form) are less reliable, especially at higher
levels of resilience than the scores based on short forms with more
items (e.g., eight-item short form). For instance, 42% of individuals in our samples were measured with greater than 0.9 reliability
with four-item short form compared with 91% with eight-item
short form. Scores with reliability of more than 0.9 are desirable
for comparison of individual scores (as opposed to group means).

Table 4
Correlations Between University of Washington Resilience Scale and Relevant Validity Measures
Variable
UW Resilience Scale-Full Bank
UW Resilience Scale-Short Form
Connor-Davidson Resilience Scale
PANAS positive affect
PANAS negative affect
Flourishing scale
PROMIS depression
PROMIS physical function

UW Resilience
UW Resilience Connor-Davidson
PANAS
PANAS
Flourishing PROMIS
Scale-Full Bank Scale-Short Form Resilience Scale positive affect negative affect
scale
depression
1
0.96
0.78
0.52
⫺0.47
0.61
⫺0.56
0.09

1
0.77
0.50
⫺0.46
0.60
⫺0.54
0.08

1
0.49
⫺0.49
0.62
⫺0.61
0.15

1
⫺0.23
0.51
⫺0.36
0.06

1
⫺0.43
0.61
⫺0.16

1
⫺0.61
0.17

Note. PANAS ⫽ the Positive and Negative Affect Schedule; PROMIS ⫽ Patient Reported Outcomes Measurement Information System.

1
⫺0.24
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With higher score reliability smaller samples sizes are needed to
detect a treatment effect (Fries, Krishnan, Rose, Lingala, & Bruce,
2011). At the same time, we recognize that respondent burden is a
critical issue in many clinical and research settings. This is the
reason we provide detailed information on the reliability of the
scores, allowing researchers and clinicians to balance their precision and respondent burden needs.
Third, the UWRS was developed to measure resilience in any
population. This facilitates comparisons of resilience across different conditions, populations, or countries.
Fourth, the UWRS’s T score metric is centered on the U.S.
general population mean. A mean of 50 represents the resilience
level of the U.S. general population. By centering the scores on a
general population matched to the US census, researchers and
clinicians can readily interpret scores as below or above the U.S.
general population mean and compare resilience in different populations to each other or to the U.S. general population. To users
outside of the U.S. it may seem like the UWRS is only intended to
be used in the U.S. That is not so. Often scales are centered on the
mean of the development sample, a mean point that is more
difficult to interpret and generalize than a mean of a representative
sample of a large country. Centering the scale on the U.S. general
population does not affect the use of the scale in different countries. For instance, a difference of 3 points pre- and postintervention has the same meaning and the same statistical significance (or
a lack of significance) regardless of the level of mean resilience in
a specific country. To make a comparison with the general population meaningful for non-U.S. users, Canadian researchers could,
for example, administer the scale to a sample representative of the
Canadian general population and compute the mean score of a
representative sample of Canadians. For example, let’s say a
Canadian sample representative of the Canadian population has
a mean resilience score of 52, indicating that the Canadian general
population reports slightly more resilience than the U.S. general
population. Researchers interested in testing whether the mean
resilience score of Canadians with, for instance, chronic pain is
statistically significantly different from the Canadian general population score, would test whether the chronic pain sample score is
statistically significantly different from 52 (rather than the U.S.
mean of 50). Country or condition specific norms can be developed to further aid in score interpretation. It is important to note
that cultural appropriateness of the item content and functioning of
the items in other English-speaking countries will need to be
investigated. Translations should also include evaluation of cultural appropriateness.
Fifth, a lack of statistically significant DIF suggests that men
and women, people with different levels of education, people with
or without disabilities or chronic conditions, and people from
different ethnic and racial backgrounds respond to stressors in
similar ways. The results provide evidence that resilience, as
defined by this study, is a universally applicable construct. Thus,
the UWRS is relevant for use with the general population samples
and not just samples of individuals with chronic health conditions.
Sixth, the UWRS can be used in clinical settings to identify
patients who could benefit from further evaluation. For instance, a
clinic may program a six-item short form to be administered on a
tablet and responses are immediately available to clinic staff
and/or clinicians. Patients with UWRS scores of 45 of lower (i.e.,
0.5 SD below the mean) could be referred to the clinic psychologist

to evaluate whether the patient could benefit from a treatment or
other supports.
The results of this study should be viewed in the context of its
limitations. One limitation is the use of a convenience sample of
people with chronic medical conditions for the focus groups,
cognitive interviews, and the calibration analyses, with only a
small subset of medical conditions represented. In addition, no
effort was made in this study or in the original longitudinal survey
study to make the clinical sample representative of all people with
chronic medical conditions. In large survey studies, individuals
who volunteer to participate in surveys often have higher education and health literacy, greater interest in promoting wellness,
better access to care, and may differ from other people with
chronic conditions in important ways. However, the general population sample, whose mean was used to determine the UWRS
mean score, was matched on gender, age, race, and ethnicity,
addressing some of the concerns of generalizability of the score.
All items in the item bank were administered to the disability
sample and the scores for the short forms were generated using the
IRT parameters for the short form items. It is possible, but not very
likely, that if only a short form items were administered the
respondents would choose different responses.
It is also important to keep in mind that the construct of
resilience is complex and dynamic, and understanding it fully will
likely require longitudinal studies with repeated measurement to
capture its dynamic nature as well as its relationship, if any, to the
type of adversity experienced by the respondent.
Additional limitations include lack of information about test–
retest reliability and sensitivity to change. Investigating the UWRS’s sensitivity to change will require adequately powered longitudinal prospective studies in contexts where resilience is expected
to change. Ideally, studies that provide interventions aimed at
increasing resilience. Such studies will provide data that can be
used to estimate clinically meaningful (rather than just statistically
significant) differences in scores. Until the clinically important
differences can be estimated, it is reasonable to interpret the
difference of 0.5 SD (i.e., 5 points) as clinically meaningful (Farivar, Liu, & Hays, 2004). Finally, the instrument requires approximately sixth grade reading level and may not be well understood
by people with low literacy as one in six U.S. adults have literacy
skills below a fourth grade level (National Center for Education
Statistics, 2018).

Conclusion
The UWRS item bank consists of 28 items that provide an
IRT-based T score centered on the U.S. general population. The
UWRS was developed to be particularly relevant and meaningful
for measuring resilience in the context of physical disability, but
the scale items were written to reflect resilience in general, and the
UWRS can therefore be used in any population. The UWRS
provides flexible modes of administration (e.g., computer or paperand-pencil), including CAT and short forms. The UWRS has
excellent psychometric properties and the initial results provide
strong support for validity and reliability. The UWRS facilitates
comparisons across populations and studies, and is suitable for
both clinical practice and research. The item bank and short forms
are freely and publicly available for use and can be accessed at
http://uwcorr.washington.edu/.
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