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BACKGROUND: PROMIS® items have not been widely or
systematically used within the Veterans Health Adminis-
tration (VA).
OBJECTIVE: To examine the concordance of PROMIS-
29® scores and medical record diagnosis in US Veterans
and to compare Veteran scores relative to US population
norms.
DESIGN/PARTICIPANTS: Cross-sectional multi-site sur-
vey of Veterans (n = 3221) provided sociodemographic and
PROMIS-29® domain data. Electronic medical records
provided health condition (depression, anxiety, sleep dis-
orders, pain disorders) diagnosis data.
MAIN MEASURES: For each domain, we calculated
PROMIS® standardized T scores and used t tests to com-
pare PROMIS® scores for Veterans diagnosed with each
targeted health condition vs. those without that docu-
mented clinical diagnosis and compare mean Veterans’
PROMIS-29® with US adult population norms.
KEYRESULTS:Veterans with (vs. without) a depression
diagnosis reported significantly higher PROMIS® de-
pression scores (60.3 vs. 49.6, p < .0001); those with
an anxiety diagnosis (vs. without) reported higher aver-
age PROMIS® anxiety scores (62.7 vs. 50.9, p < .0001).
Veterans with (vs. without) a pain disorder reported
higher pain interference (65.3 vs. 57.7, p < .0001) and
pain intensity (6.4 vs. 4.4, p < .0001). Veterans with (vs.
without) a sleep disorder reported higher sleep distur-
bance (55.8 vs. 51.2, p < .0001) and fatigue (57.5 vs.
51.8, p < .0001) PROMIS® scores. Compared with the
general population norms, Veterans scored worse
across all PROMIS-29® domains.
CONCLUSIONS:We found that PROMIS-29® domains are
selectively sensitive to expected differences between
clinically-defined groups, suggesting their appropriate-
ness as indicators of condition symptomology among Vet-
erans. Notably, Veterans scoredworse across all PROMIS-
29(R) domains compared with population norms. Taken
collectively, our findings suggest that PROMIS-29® may
be a useful tool for VA providers to assess patient’s phys-
ical and mental health, and because PROMIS® items are
normed to the general population, this offers a way to

compare the health of Veterans with the adult population
at large and identify disparate areas for intervention.
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BACKGROUND/INTRODUCTION

In the last decade, the use of patient-reported outcomes
(PROs) has become more widespread and accepted in health
care settings for a variety of patient populations and condi-
tions.1–5 It is critical to use PROs to evaluate new health care
treatments or ongoing strategies to improve health and well-
being from the perspective of the patient; however, measures,
to date, have been limited by lack of precision, standardiza-
tion, and comparability of scores across studies, diseases, and
cohorts. Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS®) provides item banks that offer the
potential for efficient (minimizes number of items without
compromising reliability), flexible (enables optional use of
interchangeable items), and precise (has minimal error in
estimate) measurement of commonly studied PROs.6

PROMIS® includes instruments that measure physical
and psychological health and quality of life that can be used
with cohorts of individuals with a variety of health condi-
tions. It includes item banks that can be administered as
computerized tests (CATs) or as paper short forms of various
lengths.7 One adaption is the PROMIS-29® Profile, which
includes seven domains (physical function, anxiety, depres-
sion, fatigue, sleep disturbance, satisfaction with participa-
tion in social roles, pain interference) of 4-item short-form
assessments and an additional pain intensity assessment
using a 0–10 numeric rating scale.7 The PROMIS-29®

Profile has been used to measure health-related quality of
life in the US general adult population,8, 9 in addition to
individuals with a variety of health conditions, for example,
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neuroendocrine tumors,1 idiopathic pulmonary fibrosis,2

chronic rhinosinusitis,10 systemic sclerosis,11 chiropractic
care needs,12 human immunodeficiency virus,13 and chronic
musculoskeletal pain.14 Although PROs are vital indicators
of health, PROMIS® items are not widely or systematically
used within Veterans Health Administration (VA).
The limited information reported on use of PROMIS®

items in a Veteran population represents a gap, given that
the VA is the largest integrated health care system in the
USA, serving over 8.3 million Veterans each year at 152
medical centers and approximately 1400 outpatient clinics
and community living centers.15 In recent years, VA has
championed the delivery of patient-centered care16; an impor-
tant approach to evaluating and measuring patient-centered
care quality improvement efforts should include the use of
PROs, such as the PROMIS® measures, to gather Veterans’
perspectives and feedback. PROs are powerful tools that may
be used to inform Veterans and health care providers about
their symptoms and perceived state of health and are especial-
ly important to understand patient experiences among persons
with chronic diseases. Among Veterans, many of whom have
multiple morbidities and complex health conditions; such
patient-reported insights can guide the development of strate-
gies to enhance care in a manner that aligns with the needs of
Veterans.
Recently, there has been some use of select PROMIS®

scales and item banks in research studies conducted with
condition-specific Veteran samples to measure constructs of
physical and mental health and quality of life. Such studies
have examined PROMIS® constructs in Veteran cohorts17

with various diagnoses, such as those with a lower limb
amputation,18 cancer,19, 20 and chronic pain.21, 22 Yet, exam-
ination of the full PROMIS-29® Profile in a general sample of
Veteran patients receiving VA health care has not been previ-
ously published. The overall study goals were to (1) examine
the concordance of electronic medical record clinical diagno-
ses and PROMIS-29® domain scores (anxiety, depression,
fatigue/sleep, and pain) in a sample of US Veterans and (2)
compare PROMIS-29® scores of Veterans relative to US
population normative scores.

METHODS

Design

Cross-sectional surveys were mailed to Veterans in mid-
2014, along with a cover letter explaining the study, and
a postage paid return envelope. Approximately 4–
6 weeks later, non-respondents received a follow-up
mailing with a request to participate to facilitate re-
sponse, along with another copy of the survey. This
multi-site project was conducted as part of a VHA
quality improvement effort to evaluate and understand
patient-centered care delivery to Veterans across a large
integrated health care system.

Sample

Participants included Veterans (n = 3221) from eight geo-
graphically dispersed VA health care facilities who had at least
one inpatient or outpatient visit in the 6 months prior to the end
of FY2012 (April–September 2012). We used SAS 9.3 Proc
SurveySelect to conduct systematic random sampling. This
method of systematic random sampling selects units at a fixed
interval throughout the sampling frame after a random start.
For our survey sample, we chose a 10% random sample from
the sampling frame of community-dwelling Veterans who
utilized health care and had an address in their records.

Data Collection/Sources

The mailed survey was used to collect demographics/
characteristics of Veterans, and provided PRO data using the
PROMIS-29® Profile v1.0 scales. Diagnostic data on select
health conditions (anxiety, depression, sleep disorders, pain
disorders) was ascertained using VA administrative databases/
patient medical records.

Variables
Demographics/Characteristics. Demographics and Veteran
characteristics included the following: gender (male, female);
age; race/ethnicity (White, Black/African American, Hispanic,
Asian, native Hawaiian/other Pacific Islander, American
Indian/Alaska native, and other); highest level of education
completed (did not complete elementary school, elementary
(grades 1 through 8), some high school (grades 9 through 11),
high school graduate (grade 12 or GED), some college or
technical school, college graduate (4 years or more)); current
relationship status (married, member of an unmarried couple,
separated/divorced, widowed, never married); typical living
arrangement (live alone; live with family, friend, or spouse/
other; live with formal (hired/paid) caregiver; other); and
average distance/travel time to the most typically used VA
health care facility.

PROMIS-29®. PROMIS-29® Profile v1.0 domains1 were
patient self-report and included the following domains. (Note:
The PROMIS-29® Profile is available fromHealthMeasures at
http://www.healthmeasures.net/.)
Physical function was measured with four questions

assessing ability to engage in common activities of daily living
(e.g., BAre you able to do chores such as vacuuming or yard
work?^ BAre you able to go for a walk of at least 15
minutes?^). Response options are on a 5-point scale, ranging
from 5 (without any difficulty) to 1 (unable to do).
Anxiety was measured with four questions assessing indi-

vidual’s experiences of common symptoms of anxiety in the
prior week (e.g., BI felt fearful,^ BMy worries overwhelmed
me^). Response options are on a 5-point scale, ranging from 1
(never) to 5 (always).
Depression was measured with four questions assessing

individual’s experiences of common symptoms of depression
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in the prior week (e.g., BI felt worthless,^ BI felt hopeless^).
Response options are on a 5-point scale ranging from 1 (never)
to 5 (always).
Fatigue was measured with four questions assessing indi-

vidual’s experiences of exhaustion in the prior week (e.g., BI
feel fatigued,^ BHow run-down did you feel on average?^).
Response options are on a 5-point scale ranging from 1 (not at
all) to 5 (very much).
Sleep disturbance was measured with four questions, one

asking directly about sleep quality in the prior week (BIn the
past 7 days. . . My sleep quality was^), with response options
on a 5-point scale ranging from 5 (very poor) to 1 (very good),
and three questions tapping into both sleep quality (e.g., BMy
sleep was refreshing^), with response options on a 5-point
scale ranging from 5 (not at all) to 1 (very much), and trouble
sleeping (e.g., BI had difficulty falling asleep^), with response
options on a 5-point scale ranging from 1 (not at all) to 5 (very
much) in the prior week.
Satisfaction with participation in social roleswas measured

with four questions assessing individual’s perceived satisfac-
tion with their ability to perform work-oriented and daily life–
oriented activities in the prior week (e.g., BI am satisfied with
my ability to work (include work at home),^ BI am satisfied
with my ability to perform my daily routines^). Response
options are on a 5-point scale ranging from 1 (not at all) to 5
(very much).
Pain interference was measured with four questions inquir-

ing about how much pain has gotten in the way of various
facets of individual’s lives in the prior week (e.g., BHowmuch
did pain interfere with your day to day activities,^ BHowmuch
did pain interfere with your ability to participate in social
activities^). Response options are on a 5-point scale ranging
from 1 (not at all) to 5 (very much).
Pain intensity was measured by a single question, asking

BIn the past 7 days. . . How would you rate your pain on
average?^ Response options are on a 0 (no pain) to 10 (worst
imaginable pain) scale.

Target Health Conditions. Target health conditions
(depression, anxiety, sleep disorders, pain disorders)
were extracted from patient medical records using VA
administrative databases. We sought expert clinical
consensus to select diagnoses codes for each condition
based on common definitions and descriptions reported
in evidence-based literature and professional organiza-
tion documentation, e.g., American Psychiatric Associa-
tion’s Diagnostic and Statistical Manual of Mental Dis-
orders (DSM).23 Diagnoses and corresponding ICD-9
codes used to identify individuals who had each health
condition are shown in Table 1. Individuals were con-
sidered to fall into a diagnosis category if they had 1 or
more occurrence of any of the corresponding ICD-9
codes for that diagnosis in the 3 years prior to when
surveys were mailed (e.g., from FY2010 through the
time of the survey mailing).

Analyses
Representativeness. To assess if our survey respondents
differed from the overall sample to whom the survey was
mailed, we conducted bivariate comparisons of demographic
characteristics and select health diagnoses of individuals who
were included in the analyses (n = 3321) compared with those
who were not (n = 1796). Because self-report data were not
available for non-respondents, administrative data extracted
from medical records were used to obtain data for compari-
sons. For example, we used administrative data to obtain the
VA facility nearest to the zip code of the non-respondents;
specifically, we used a distance function that outputs the
geodetic distance in miles between two zip code locations
and used the centroid of each zip code in our calculations.
We used descriptive statistics to examine patient demo-

graphics and to get a general overview of Veteran’s scores
for each PROMIS-29® Profile domain.We also evaluated item
response for each PROMIS® domain.

PROMIS-29® Scoring. To score the PROMIS® domains, item
responses were added together, multiplied by the total number
of questions in the scale, and divided by the number of
questions the participant answered. These scores were then

Table 1 Diagnoses and Corresponding ICD-9 Codes for Select
Health Conditions

Depression
Depressive disorder, not elsewhere classified 311
Episodic mood disorders 296
Dysthymic disorder 300.4

Anxiety
Anxiety state NOS 300.00
Panic disorder 300.01
Generalized anxiety disorder 300.02
Anxiety state NEC 300.09
Agoraphobia with panic 300.21
Social phobia 300.23
Obsessive-compulsive disorder 300.3
Neurotic disorders NEC 300.89
Neurotic disorders NOS 300.9
Stress reaction – fugue 308.1
Acute stress reaction NOS 308.9
Post-traumatic stress disorder 309.81

Sleep disorders
Organic disorders of initiating and maintaining sleep
(organic insomnia)

327

Sleep disturbances 780.5*
Specific disorders of sleep of nonorganic origin 307.4*
Drug induced sleep disorders 292.85
Alcohol induced sleep disorders 291.82

Pain disorders
Pain, not elsewhere classified 338
Central pain syndrome 338.0
Acute pain 338.1*
Chronic pain 338.2*
Neoplasm related pain (acute) (chronic) 338.3
Chronic pain syndrome 338.4
Generalized pain (pain NOS) 780.96
Pain disorders related to psychological factors 307.8*

*Individuals were considered to fall into a diagnosis category if they
had 1 or more occurrence of any of the corresponding ICD-9 codes for
that diagnosis in the 3 years prior to when surveys were mailed (e.g.,
from FY2010 through the time of the survey mailing)
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converted to T scores based on conversion tables provided by
the scale’s developers. PROMIS® scales produce standardized
T scores based on population reference values among adults in
the US (m = 50, SD = 10); all PROMIS® scores represent a
higher level of the construct being measured by each scale.
Specifically, the PROMIS-29® Profile produces a separate
score for each domain (physical function, anxiety, depression,
fatigue, sleep disturbance, satisfaction with participation in
social roles, pain interference); all items must be answered and
a Tscore is provided for each. All items for a given domain were
presented on the survey as distributed by the developers. If an
item response within a domain was missing for any given
respondent, the domain was not scored. The response to the
single pain intensity item was used in raw form—it is not
transformed into a T score.6

We assessed Veterans’ responses to PRO scales (PROMIS-
29®) using the scoring algorithms described above, and exam-
ined overall frequencies, proportions, means, ranges, and stan-
dard deviations, as appropriate. To examine associations of
Veterans’ responses to the PROMIS-29® Profile scales with
diagnoses in their electronic patient medical records, we con-
ducted bivariate comparisons (independent samples t tests) for
Veterans diagnosed with select health conditions and their cor-
responding mean PROMIS® scale T scores (e.g., PROMIS®

depression scores were compared for Veterans with and without
depression diagnoses). We also conducted one-sample t tests to
compare the means of our Veteran respondents with standard-
ized normative means (standardized to the general adult US
population) for each of the 7 PROMIS® domains.

RESULTS

Surveys were mailed to 5512 Veteran patients. The denomi-
nator was adjusted to 5117, as 341 surveys were undeliverable
and 54 individuals on the initial mailing list had died. Surveys
were completed by 3321 Veterans (65% response rate).

Representativeness

There were no significant differences between the Veteran re-
spondents included in the analyses vs. non-respondents on gen-
der, relationship status, distance/travel time to VA health care
facility, and health condition–documented diagnoses, including
sleep disorders, and pain. Individuals in the sample (vs. non-
respondents) were older, on average (67.9 vs. 64.7, p < .0001); a
greater proportion were white (70.9 vs. 62.4, p < .0001) and had
more education (college graduate) (29.5 vs. 24.0, p < .0001), and
fewer had a documented diagnosis of anxiety (25.4 vs. 29.6,
p = .0012) and depression (28.6 vs. 34.2, p < .0001).

Sample Demographics/Characteristics

Veteran respondents were mostly male (94.7%) and white
(79.3%) and were 68 years of age, on average. All demo-
graphics and characteristics are shown in Table 2.

Associations of Select PROs and Administrative
Data (ICD-9 in Medical Record) (Table 3)

Using ICD-9 codes, of our Veteran sample, 28.6% had a
depression diagnosis, 25.4% had diagnosed anxiety,
8.2% had a pain disorder, and 24.8% had a sleep dis-
order diagnosis noted in their medical record. Bivariate
comparisons showed that Veterans with depression re-
ported significantly higher PROMIS® depression scores,
on average, compared with Veterans without depression
(60.3 vs. 49.6, p < .0001). Likewise, Veterans with anx-
iety reported significantly higher average PROMIS®

anxiety scores than Veterans without anxiety (62.7 vs.
50.9, p < .0001). Further, Veterans with a pain disorder
reported significantly higher pain interference (65.3 vs.
57.7, p < .0001) and pain intensity (6.4 vs. 4.4,
p < .0001) scores (vs. Veterans without a pain disorder).
Veterans with a sleep disorder (vs. Veterans without a
sleep disorder) reported significantly higher sleep distur-
bance (55.8 vs. 51.2, p < .0001) and fatigue (57.5 vs.
51.8, p < .0001) PROMIS® domain scores.

Table 2 Demographics, Veteran Characteristics, Select Health
Conditions, and PROMIS-29® Profile Scores (n = 3321)

Frequency or mean (range),
standard deviation (SD)

Overall % (unless
otherwise noted) (n = 3321)

Gender % (n = 3312)
Male 94.69
Female 5.31

Age (n = 3268) mean (range), standard
deviation

67.91 (24.00–100.00), 11.90

Race/ethnicity % (n = 3275)
White 70.90
Black 17.44
Hispanic 9.07
Asian 1.44
All other 1.16

Education % (n = 3310)
< Elementary 0.39
Elementary 1.69
Some high school 4.08
High school graduate 19.43
Some college 44.95
College graduate 29.46

Relationship status % (n = 3306)
Married 59.65
Separated/divorced 18.69
Never married 7.41
Member of a couple 6.02
Widowed 8.23

Living arrangement % (n = 3303)
Live alone 21.92
Live with family/friend/spouse 76.69
Live with formal caregiver 1.09
Other 0.30

Average distance from VA (miles) (n =
3321) mean (range), standard deviation

27.30 (0.00–2000.00), 50.90

Average travel time to VA (min) (n =
3266) mean (range), standard deviation

42.48 (2.00–420.00), 33.64

Select health conditions % (n = 3321)
Anxiety 25.41
Depression 28.61
Sleep disorders 24.84
Pain 8.19
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PROMIS-29® Scores for Veterans (Relative to
Population Reference Values)

Overall PROMIS-29® Profile domain scores for Veterans
were as follows: physical function, 41.08 (range = 22.90–
56.90, SD = 10.05); anxiety, 53.86 (range = 40.30–81.60,
SD = 11.56); depression, 52.65 (range = 41.00–79.40, SD =
11.07); fatigue, 53.22 (range = 33.70–75.80, SD = 11.16);
sleep disturbance, 52.31 (range = 32.00–73.30, SD = 9.45);
satisfaction with participation in social roles, 44.95 (range =
29.00–64.10, SD = 10.25); pain interference, 58.31 (range =

41.60–75.60, SD = 10.25) (Table 4). Pain intensity was
scored separately as it is on a different scale (4.57 (SD =
2.83)) and is shown as a footnote in Table 4. Relative to
general population norms, Veterans reported worse scores
across all PROMIS-29® domains. More specifically, anxi-
ety, depression, fatigue, sleep disturbance, and pain inter-
ference scores were all higher (worse) than general popula-
tion normative values. In fact, the largest difference in
Veteran and normative scores was for pain interference.
Veteran scores for physical function and satisfaction with
social role were lower (worse) than US general population
norms. Item response for each of the seven PROMIS-29®

domains was 93% or better (Table 4).

DISCUSSION

As health care providers embrace the concept of considering
patient reports of their conditions, in tandem with outcomes
that are clinically documented, an increased emphasis on
PROs is needed. The present study provides PROMIS® do-
main outcomes for a Veteran population, examines the asso-
ciations between PROMIS® scores, and documented medical
record diagnosis, and then the PROMIS® item measurements
are referenced to the general population, offering the VA away
to compare the health status of Veterans with the adult popu-
lation at large. Our findings provide data for Veterans using a
common, accessible metric(s) of health (physical, mental, and
social), functioning, and quality of life measures that are
reported directly by patients. These metrics are applicable
across many health populations; thus, having these measures
available for Veterans provides comparability and findings
that are interpretable across research studies and clinical set-
tings. This may facilitate the representation of Veteran cohorts
in this era of patient-centered outcome research and compar-
ativeness effectiveness research and is an early step toward
clinical practice application of Veteran PRO data.

Table 3 Select PROMIS-29® Domains vs. ICD-9 Diagnoses Recorded in VA Patient Administrative Data (n = 3321)

PROMIS-29 Domain Clinical diagnosis
(in medical record)

No clinical diagnosis p value*

Anxiety
Anxiety (n = 844) No anxiety (n = 2477)

Anxiety T score (n = 3156) mean (range) standard deviation 62.65 (40.30–81.60) 10.09 50.86 (40.30–81.60) 10.45 < .0001

Depression
Depression (n = 950) No depression (n = 2371)

Depression T score (n = 3218) mean (range) standard deviation 60.30 (41.00–79.40) 10.01 49.58 (41.00–79.40) 9.93 < .0001

Fatigue and sleep
Sleep disorders (n = 825) No sleep disorders (n = 2496)

Fatigue T score (n = 3202) mean (range) standard deviation 57.54 (33.70–75.80) 10.63 51.79 (33.70–75.80) 10.96 < .0001
Sleep disturbance T score (n = 3076) mean (range) standard deviation 55.81 (32.00–73.30) 8.75 51.15 (32.00–73.30) 9.38 < .0001

Pain
Pain disorders (n = 272) No pain disorders (n = 3049)

Pain Interference T score (n = 3226) mean (range) standard deviation 65.28 (41.60–75.60) 8.49 57.69 (41.60–75.60) 10.17 < .0001
Pain Intensity (n = 3226) mean (range) standard deviation 6.44 (0.00–10.00) 2.24 4.41 (0.00–10.00) 2.82 < .0001

*Student’s t test; alpha level of 0.05 was used to determine statistical significance

Table 4 Mean PROMIS-29® Profile Domain Scores (Pain Intensity
Scored Separately. Pain Intensity (n = 3226), Mean = 4.57, Standard

Deviation = 2.83): Veterans vs. Population Norms (n = 3321)

Veteran
scores

Standardized
norms (US adult
population)

p
value*

Physical function
(n = 3203) mean
(standard deviation)

41.08ǂ

(10.05)
50.00 (10.00) < .0001

Anxiety (n = 3156)
mean (standard
deviation)

53.86
(11.56)

50.00 (10.00) < .0001

Depression (n = 3218)
mean (standard
deviation)

52.65
(11.07)

50.00 (10.00) < .0001

Fatigue (n = 3202)
mean (standard
deviation)

53.22
(11.16)

50.00 (10.00) < .0001

Sleep disturbance
(n = 3076) mean
(standard deviation)

52.31
(9.45)

50.00 (10.00) < .0001

Satisfaction with
social role (n = 3191)
mean (standard
deviation)

44.95ǂ

(10.25)
50.00 (10.00) < .0001

Pain interference (n =
3226) mean (standard
deviation)

58.31
(10.25)

50.00 (10.00) < .0001

*One-sample t test; alpha level of 0.05 was used to determine statistical
significance
+Pain intensity scored separately. Pain intensity (n = 3226), mean = 4.57,
standard deviation = 2.83
ǂLower value, Bworse^ score
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Concordance of PROMIS-29® Domains and
Medical Record Diagnosis in a US Veteran
Cohort

In our work, Veterans with a clinical diagnosis of depression
and anxiety reported significantly higher PROMIS® depres-
sion and anxiety scores, respectively. Those with a clinical
diagnosis indicating a pain disorder reported higher
PROMIS®-measured pain interference and pain intensity.
Likewise, Veterans with a clinically documented sleep disor-
der reported higher sleep disturbance and fatigue PROMIS®

domain scores.
In general, a 5-point difference in scores on PROMIS®

measures is considered clinically significant. In addition, lit-
erature suggests that a difference of half of a standard devia-
tion on patient-reported outcome measures represents a clini-
cally significant difference.24 The difference in the reported
scores between Veterans in the clinical diagnosis and those in
the no clinical diagnosis groups on all PROMIS® measures
meets either one or both of these criteria. Because of this, we
consider these differences to be clinically meaningful.
Our PROMIS-29® Veteran measures may be compared

with other cohorts as well. For example, Cella et al.25 found
higher PROMIS® fatigue in six clinical samples (chronic
obstructive pulmonary disorder (COPD), congestive heart
failure (CHF), major depressive disorder (MDD), cancer, back
pain, and rheumatoid arthritis (RA)) than that exhibited by the
general US population. In our study, the PROMIS® fatigue
score for the general Veteran sample (53.22) was lower than
that for all six clinical samples, but the score of Veterans with
clinically diagnosed fatigue (57.54) was higher than Cella’s
study samples with back pain, cancer, RA, and stable
COPD.25 This suggests that our Veteran sample is a general
sample and includes people with a variety of chronic condi-
tions and clinical concerns.
Similarly, Schalet et al.26 found that a US population sample

of individuals diagnosed with MDD had a PROMIS depression
Tscore of 61.9. This is close to the Tscore of 60.3 in our Veteran
sample having a clinically documented depression diagnosis.
Schalet and colleagues26 also found anxiety T scores of 61.7 in
persons with MDD. In comparison, Veterans with anxiety-
related diagnoses had anxiety T scores of 62.65. There is likely
significant overlap (rendering similar scores) in anxiety and
depression symptoms and diagnoses, as is supported by high
correlation between PROMIS-29® anxiety and depression
scores (r = 0.86) in our Veteran sample (data not shown).
The mean differences in PROMIS® scale scores measuring

constructs congruent with select clinical diagnoses suggest
that PROs may be an appropriate indicator of condition
symptomology among Veterans. The directional pattern of T
scores with clinical diagnoses in the Veteran sample and in the
literature suggests that PROMIS® scores provide clinically
and practically meaningful metrics. Collectively, these results
indicate that the PROMIS-29® Profile is appropriate for use in
a Veteran population receiving VA health care, suggesting

clinical validity of PROMIS® domains across multiple met-
rics. However, future research to examine domain scores
across demographic variables, such as age group and gender,
would provide additional insight and is warranted.

PROMIS-29® Scores for Veterans Relative to
Population Reference Values

PROMIS-29® domain scores were significantly lower (worse)
than population norms in the areas of physical function and
satisfaction with social role, while Veterans reported signifi-
cantly higher (worse) scores for anxiety, depression, fatigue,
sleep disturbance, and most notably, pain interference. Across
the board, our data indicate that Veterans utilizing VA health
care services are faring poorly compared with the US general
population on all PROMIS-29 domains.
Limitations. The data presented in this paper are self-reported
and collected via a survey and are subject to recall and re-
sponse bias. Our sample is limited in that it included only
5.31% women, which may limit generalizability to all Vet-
erans. However, we removed women from the sample and
conducted sensitivity analyses (data not shown), on all study
data, including comparisons of (1) PROMIS-29® domains vs.
ICD-9 documented diagnoses and (2) mean PROMIS-29®

Profile domain scores of Veterans vs. population norms and
found comparable results, with no differences in magnitude or
significance levels. Additionally, the sample was comprised of
patients receiving VA health, which may limit generalizability
of the results (e.g., associations between clinical diagnoses and
PROs) beyond large integrated health care systems and to
Veterans who receive non-VA health care. We noted some
differences between the sample and non-respondents as well
that could limit the generalizability of the results overall. We
included the PTSD ICD-9 code with the anxiety conditions;
this is an area of ongoing debate among DSM-5 users and
experts 27,28 and may be a limitation in that inclusion yields a
higher number of anxiety category diagnostic Bcases.^

This study contributes to the literature in a few key ways.
First, we presented PROMIS-29® data on a sizable general
Veteran cohort; to our knowledge, this is the first published
account of these data in the US Veteran population. We also
found that the domains in the PROMIS-29® are selectively
sensitive to expected differences between clinically defined
groups, such as those with pain disorders and mental health
conditions ranging from depression and anxiety to sleep dis-
orders. Our findings suggest that use of PROMIS-29® provid-
ed an accurate PRO assessment of symptoms/conditions
among US Veterans, as compared with clinical documentation
of diagnoses in electronic medical records. Finally, our find-
ings show how this Veteran cohort compares with population
reference values across the PROMIS-29® domains.

Conclusions

PROMIS® items provide measurements normed to the general
population, offering the VA a way to easily compare the health
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status of Veterans with the adult population at large. PROs
may be a useful tool for VA providers to assess patient’s
physical and mental health, as is indicated by the positive
associations between PRO scores and clinical documentation,
suggesting clinical validity for targeted measures. Veterans, in
general, scored worse across all PROMIS® domains compared
with the US population normative values, suggesting addition-
al work is needed to develop and implement potential inter-
ventions for VA patients in these areas.

Acknowledgements: This material is based on work supported by
the Department of Veterans Affairs, Veterans Health Administration,
Office of Research and Development, Health Services Research and
Development, Quality Enhancement Research Initiative, and Office of
Patient-Centered Care and Cultural Transformation.

Corresponding Author: Sherri L. LaVela, PhD, MPH, MBA; Depart-
ment of Physical Medicine and Rehabilitation, Feinberg School of
Medicine Northwestern University, Chicago, IL, USA (e-mail: sherri.
lavela@va.gov).

Compliance with Ethical Standards:

Conflict of Interest:Dr. Cella has NIH grant funding at Northwestern
University for PROMIS. All remaining authors declare that they do not
have a conflict of interest.

Disclaimer: The views expressed in this presentation are those of the
authors and do not necessarily reflect the position or policy of the
Department of Veterans Affairs or the United States government.

REFERENCES
1. Pearman TP, Beaumont JL, Cella D, Neary MP, Yao J. Health-related

quality of life in patients with neuroendocrine tumors: an investigation of
treatment type, disease status, and symptom burden. Support Care
Cancer 2016;24(9):3695–703.

2. Yount SE, Beaumont JL, Chen SY, et al. Health-related quality of life in
patients with idiopathic pulmonary fibrosis. Lung. 2016;194(2): 227–34.

3. Lai JS, Beaumont JL, Jensen SE, et al. An evaluation of health-related
quality of life in patients with systemic lupus erythematosus using
PROMIS and Neuro-QoL. Clin Rheumatol 2017;36(3):555–62.

4. Katz P, Pedro S, Michaud K. Performance of the PROMIS 29-Item profile
in rheumatoid arthritis, osteoarthritis, fibromyalgia, and systemic lupus
erythematosus. Arthritis Care Res 2017;69(9):1312–21.

5. Ho B, Houck JR., Flemister AS, et al. Preoperative PROMIS scores
predict postoperative success in foot and ankle patients. Foot Ankle Int
2016;37(9):911–8.

6. Cella D, Riley W, Stone A, et al. The Patient-Reported Outcomes
Measurement Information System (PROMIS) developed and tested its
first wave of adult self-reported health outcome item banks: 2005-2008.
J Clin Epidemiol 2010;63(11):1179–94.

7. National Institutes of Health (NIH). PROMIS Short Forms for Open
Distribution. Bethesda, MD: NIH; 2012.

8. Craig BM, Reeve BB, Brown PM, et al. US valuation of health outcomes
measured using the PROMIS-29. Value Health 2014;17(8):846–53.

9. Craig BM, Reeve BB, Cella D, Hays RD, Pickard AS, Revicki DA.
Demographic differences in health preferences in the United States. Med
Care 2014;52(4):307–13.

10. Thompson CF, Price CP, Huang JH, et al. A pilot study of symptom
profiles from a polyp vs an eosinophilic-based classification of chronic
rhinosinusitis. Int Forum Allergy Rhinol 2016;6(5):500–7.

11. Hinchcliff ME, Beaumont JL, Carns MA, et al. Longitudinal evaluation
of PROMIS-29 and FACIT-dyspnea short forms in systemic sclerosis. J
Rheumatol 2015;42(1):64–72.

12. Alcantara J, Ohm J, Alcantara J. The use of PROMIS and the RAND
VSQ9 in chiropractic patients receiving care with the Webster Technique.
Complement Ther Clin Pract 2016;23:110–6.

13. Schnall R, Liu J, Cho H, Hirshfield S, Siegel K, Olender S. A health-
related quality-of-life measure for use in patients with HIV: a validation
study. AIDS Patient Care STDs 2017;31(2):43–8.

14. Deyo RA, Ramsey K, Buckley DI, et al. Performance of a Patient
Reported Outcomes Measurement Information System (PROMIS) short
form in older adults with chronic musculoskeletal pain. Pain Med.
2016;17(2):314–24.

15. Department of Veterans Affairs. Defining Excellence, VHA Strategic Plan
2013-2018. Available at: https://www.va.gov/health/docs/VHA_STRA-
TEGIC_PLAN_FY2013-2018.pdf. Accessed 23 January 2019.

16. LaVela SL, Hill JM. Staff perceptions of implementation of a team-based
model of patient-centered primary care. Int J Person-Centered Med
2014;4(4):244–55.

17. Schalet BD, Rothrock NE, Hays RD, et al. Linking physical and mental
health summary scores from the Veterans RAND 12-Item Health Survey
(VR-12) to the PROMIS(®) Global Health Scale. J Gen Intern Med
2015;30(10):1524–30.

18. Littman AJ, Boyko EJ, Thompson ML, Haselkorn JK, Sangeorzan BJ,
Arterburn DE. Physical activity barriers and enablers in older Veterans
with lower-limb amputation. J Rehabil Res Dev 2014;51(6):895–906.

19. Moye J, June A, Martin LA, Gosian J, Herman LI, Naik AD. Pain is
prevalent and persisting in cancer survivors: differential factors across
age groups. J Geriatr Oncol 2014;5(2):190–6.

20. Zullig LL, Jackson GL, Provenzale D, Griffin JM, Phelan S, van Ryn M.
Transportation: a vehicle or roadblock to cancer care for VA patients with
colorectal cancer? Clin Colorectal Cancer 2012;11(1):60–5.

21. Kean J, Monahan PO, Kroenke K, Wu J, Yu Z, Stump TE, Krebs EE.
Comparative responsiveness of the PROMIS Pain Interference Short
Forms, Brief Pain Inventory, PEG, and SF-36 Bodily Pain Subscale. Med
Care 2016;54(4):414–21.

22. Davis LL, Kroenke K, Monahan P, Kean J, Stump TE. The SPADE
symptom cluster in primary care patients with chronic pain. Clin J Pain
2016;32(5):388–393.

23. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders (5th ed.). Arlington, VA: American Psychiatric Publish-
ing; 2013.

24. Revicki D, Hays R, Cella D, Sloan J. Recommended methods for
determining responsiveness and minimally important differences for
patient-reported outcomes. J Clin Epidemiol 2008;61(2):102–9.

25. Cella D, Lai JS, Jensen SE, et al. PROMIS fatigue item bank had clinical
validity across diverse chronic conditions. J Clin Epidemiol 2016;73:128–
34.

26. Schalet BD, Pilkonis PA, Yu L, et al. Clinical validity of PROMIS
depression, anxiety, and anger across diverse clinical samples. J Clin
Epidemiol 2016;73:119–27.

27. Zoellner LA, Rothbaum BO, Feeny NC. PTSD not an anxiety disorder?
DSM committee proposal turns back the hands of time. Depress Anxiety
2011;28(10):853–6.

28. Pai A, Suris AM, North CS. Posttraumatic stress disorder in the DSM-5:
controversy, change, and conceptual considerations. Behav Sci (Basel)
2017;7(1). E7. Published online. doi: https://doi.org/10.3390/
bs7010007.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

1458 LaVela et al.: PROMIS-29® in US Veterans JGIM

http://dx.doi.org/https://www.va.gov/health/docs/VHA_STRATEGIC_PLAN_FY2013-2018.pdf
http://dx.doi.org/https://www.va.gov/health/docs/VHA_STRATEGIC_PLAN_FY2013-2018.pdf
http://dx.doi.org/10.3390/bs7010007
http://dx.doi.org/10.3390/bs7010007

	Use of PROMIS-29® in US Veterans: Diagnostic Concordance and Domain Comparisons with the General Population
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	BACKGROUND/INTRODUCTION
	METHODS
	Design
	Sample
	Data Collection/Sources
	Variables
	Demographics/Characteristics
	PROMIS-29®
	Target Health Conditions

	Analyses
	Representativeness
	PROMIS-29® Scoring


	RESULTS
	Representativeness
	Sample Demographics/Characteristics
	Associations of Select PROs and Administrative Data (ICD-9 in Medical Record) (Table�3)
	PROMIS-29® Scores for Veterans (Relative to Population Reference Values)

	DISCUSSION
	Concordance of PROMIS-29® Domains and Medical Record Diagnosis in a US Veteran Cohort
	PROMIS-29® Scores for Veterans Relative to Population Reference Values
	Limitations

	Conclusions


	References


