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Abstract

Objective. Depression and anxiety are prevalent in
patients with chronic pain and adversely affect pain,

quality of life, and treatment response. The purpose
of this psychometric study was to determine the
reliability and validity of the four-item Patient
Reported Outcomes Measurement Information
System (PROMIS) depression and anxiety scales in
patients with chronic pain.

Design. Secondary analysis of data from the
Stepped Care to Optimize Pain care Effectiveness
study, a randomized clinical trial of optimized anal-
gesic therapy.

Setting. Five primary care clinics at the Roudebush
VA Medical Center (RVAMC) in Indianapolis, Indiana.

Subjects. Two hundred forty-four primary care
patients with chronic musculoskeletal pain.

Methods. All patients completed the four-item
depression and anxiety scales from the PROMIS
29-item profile, as well as several other validated
psychological measures. The minimally important
difference (MID) using the standard error of mea-
surement (SEM) was calculated for each scale, and
convergent validity was assessed by interscale
correlations at baseline and 3 months. Operating
characteristics of the PROMIS measures for detect-
ing patients who had probable major depression
or were anxiety-disorder screen-positive were
calculated.

Results. The PROMIS scales had good inter-
nal reliability, and the MID (as represented
by two SEMs) was 2 points for the depression
scale and 2.5 points for the anxiety scale. Convergent
validity was supported by strong interscale correla-
tions. The optimal screening cutpoint on the 4- to
20-point PROMIS scales appeared to be 8 for both the
depression and anxiety scales.

Conclusions. The PROMIS four-item depression
and anxiety scales are reasonable options as ultra-
brief measures for screening in patients with
chronic pain.
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Introduction

Depression and anxiety are the two most common
mental disorders, cause substantial impairment, and
often remain undetected and undertreated [1,2]. More-
over, they frequently co-occur, creating additive morbid-
ity and adverse effects on treatment response of each
other as well as other coexisting diseases [3–5]. Chronic
pain is a condition where depression and anxiety are
particularly prevalent and have profound negative influ-
ences on quality of life, disability, and response of pain to
therapy [6–9].

Therefore, efforts to measure both depression and anxiety
are warranted to optimize treatment in the clinical setting
as well as to better understand the respective roles of
depression and anxiety as mediators, moderators, and
outcomes in clinical research. As depression and anxiety
are often only two of many patient-reported outcomes
being evaluated, brief measures are desirable, particularly
when screening is the initial goal in practice or when
multiple secondary outcomes are being assessed in
research. Scales as short as two to four items have proven
useful as ultra-brief measures for depression and anxiety
[10,11]. Individuals with elevated scores in the clinical
setting can be further evaluated with more comprehensive
measures and/or diagnostic interviews.

The Patient Reported Outcomes Measurement Information
System (PROMIS) measures have had extensive develop-
ment and population validation by the National Institutes of
Health, which is encouraging their use across multiple
studies to facilitate intra- and interdisease comparisons
[12,13]. One advantage of PROMIS measures is computer
adaptive testing (CAT) wherein items are drawn from a large
data bank and administered in a tailored fashion to a
particular individual based upon his or her initial responses.
However, static PROMIS scales with a fixed number of
items are also available, perform almost as well as CAT-
administered scales [14], and are more feasible to use in
many clinical and research settings. There are PROMIS
profiles that have four-, six-, and eight-item scales to
assess each of seven cross-cutting domains: depression,
anxiety, pain, fatigue, sleep, physical functioning, and social
role satisfaction. The four-item scales could serve as ultra-
brief measures in many settings.

In this article, we use data from the Stepped Care to
Optimize Pain care Effectiveness (SCOPE) study to
determine the reliability and validity of the four-item
PROMIS depression and anxiety measures in a primary
care population with persistent pain. Specifically, we
report findings regarding internal reliability, minimally
important difference (MID), convergent validity, and oper-
ating characteristics including optimal cutpoints for
screening purposes.

Methods

Patient Sample

Recruitment and a detailed description of the patients
enrolled in SCOPE have been previously described [15].
All patients had to have musculoskeletal pain that was at
least moderate in intensity (Brief Pain Inventory[BPI] sever-
ity score ≥ 5 of either the patient’s average or worst pain
in the past week) and had persisted at least 3 months
despite trying at least one analgesic medication.

Briefly, the 250 study patients had a mean age of 55.1
years (range 28–65); 83% were men; 77% were white,
19% black, and 4% other race. The mean baseline BPI
total pain score was 5.2, representing a moderate level of
pain. The duration of pain was 3–12 months in 2.0% of
patients, 1–5 years in 26.4%, 6–10 years in 19.2%, and
more than 10 years in 52.4%. Only 7.6% patients reported
a single site of pain, whereas two to four sites were
reported by 49.6% and five or more sites by 42.8%. In this
article, we used the 244 patients who completed both
baseline and 3-month assessments, as both time points
were used for some of our analyses.

Depression, Anxiety, and General Mental
Health Measures

The four-item depression and four-item anxiety scales are
part of the PROMIS-29 profile; scores for each scale range
from 4 to 20 with higher scores representing
worse symptoms (http://www.nihpromis.org) [14,16]. The
Patient Health Questionnaire (PHQ)-9 and PHQ-2 depres-
sion scales as well as the generalized anxiety disorder
(GAD)-7 and GAD-2 anxiety scales were also administered
[17]. The PHQ-9 can be scored as either a continuous
variable from 0 to 27 (with higher scores representing more
severe depression) or categorically using a diagnostic algo-
rithm for major depressive or other depressive disorder.
Both the PHQ-9 and PHQ-2 (scored from 0 to 6 and
consisting of the depressed mood and anhedonia items of
the PHQ-9) have excellent reliability, construct and criterion
validity, and sensitivity to change. Likewise, the GAD-7
(scored 0–21) and GAD-2 (scored 0–6 and consisting of the
nervous/anxious and inability to control worry items of the
GAD-7) have excellent reliability and validity for assessing
generalized anxiety disorder as well as anxiety disorders in
general. The five-item Mental Health Inventory (MHI-5) is
one of eight scales that constitute the widely used 36-item
Short Form health survey. Scores on the MHI-5 range from
0 to 100, with lower scores representing worse mental
health. The MHI-5 has been found to have reasonable
sensitivity and specificity in screening for fourth edition of
Diagnostic and Statistical Manual for Mental Disorders
(DSM-IV) depressive and anxiety disorders [18]. The MHI-5
consists of three depression and two anxiety items, for
which each item has a raw score ranging from 1 to 5
[19,20]. Thus, scores on the depression subscale (MHI-d)
range from 3 to 15, and scores on the anxiety subscale
(MHI-a) range from 2 to 10, with higher scores represent-
ing worse depression or anxiety. Finally, the Mental
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Component Summary (MCS) score of the SF-12 was
administered, which serves as a measure of impairment
related to mental disorders; the MCS is scored from 0 to
100 with higher scores representing better mental function-
ing and is one of the most widely used measures of mental
health functioning and quality of life [21].

Depression and Anxiety Categories

Patients were classified as having probable major depres-
sion according to the PHQ-9 categorical scoring algo-
rithm, which includes the nine diagnostic criteria for
DSM-IV major depressive disorder (MDD). To be classified
as having probable major depression, an individual must
endorse at least five criterion items as being present “more
than half the days” in the past 2 weeks (except the ninth
item about thoughts of self-harm or life not worth living
counts if endorsed at a lower threshold of “several days”);
also, one of the criterion items endorsed must be
depressed mood and/or anhedonia. This algorithm has
been well validated through multiple studies [17,22,23].

Patients were classified as anxiety-disorder screen-
positive by their responses on validated screening scales
for the five most common anxiety disorders seen in clinical
practice (excluding simple phobias). These screeners
were the GAD-7 [24] for generalized anxiety disorder, a
four-item screener [25,26] for posttraumatic stress disor-
der (PTSD); the five-item PHQ panic disorder scale for
panic disorder [27]; the three-item version of the Social
Phobia Inventory [28,29] for social anxiety disorder; and a
screening question [30] for obsessive-compulsive disorder
(OCD). These assessments were administered at baseline
only and were used solely to establish criteria for anxiety;
with the exception of the GAD-7, they were not used in the
comparison analyses. For each anxiety disorder screening
scale, the recommended cutpoint was used. Where more
than 1 cutpoint was provided in the literature, the cutpoint
with the greater specificity (at least 80% or greater) was
selected in order to reduce the number of false positive
screens and thereby more conservatively classify patients
as screen-positive. The cutpoint was ≥10 for the GAD-7
[24,31]; ≥3 of four items endorsed as present on the PTSD
screener [25,26]; ≥6 on the Social Phobia Inventory
[28,29]; ≥3 items endorsed on the PHQ panic scale [27];
and a response of either “most of the time” or “all of the
time” to the OCD screening question (How often over the
past 30 days have you been bothered by having the same
thoughts over and over or feeling compelled to do the
same thing repeatedly?) [30].

Statistical Analysis

Internal reliability of each of the measures was estimated
by Cronbach’s alpha. The standard error of measurement
(SEM) for a measure was calculated as the standard
deviation of the baseline score for that measure multiplied
by the square root of one minus the Cronbach’s alpha
[32]. The SEM can be regarded as the standard deviation
of an individual score, and either 1 or 2 SEMs have been
considered one approach to estimating the MID for a
scale [33,34].

Convergent validity was tested by calculating correlations
of the depression measures with one another and with the
two more general measures of mental health (MHI-5 and
MCS), and the same was done for anxiety measures.

We calculated the operating characteristics of the
PROMIS depression measure for detecting individuals
with probable major depression and of the PROMIS
anxiety measure for detecting individuals who were
anxiety-disorder screen-positive. These operating charac-
teristics were determined across a range of cutpoints for
the PROMIS measures and included:

1. Sensitivity: proportion of patients with the categorical
depression or anxiety condition who had a positive
score (i.e., a score at or above the chosen PROMIS
cutpoint);

2. Specificity: proportion of patients without the categori-
cal condition who had a negative score (i.e., a score
below the chosen PROMIS cutpoint);

3. Positive predictive value: proportion of patients with a
positive PROMIS score who had the categorical con-
dition;

4. Positive likelihood ratio for a cutpoint: true positive rate
divided by false positive rate for all individuals at or
above that cutpoint, calculated as sensitivity/
(1 − specificity);

5. Positive likelihood ratio for a discrete score: true posi-
tive rate divided by false positive rate for all individuals
with that exact PROMIS score. The score for which this
operating characteristic exceeds 1 is one potential
candidate for the optimal cutpoint;

6. Youden index: (sensitivity + specificity) minus 1. For this
calculation, sensitivity and specificity are expressed as
decimals, so that the Youden index for a cutpoint with
a sensitivity of 82% and a specificity of 91% would be
(0.82 + 0.91) − 1 = 0.73. The cutpoint with the highest
Youden index is another potential candidate for the
optimal cutpoint.

The area under the curve (AUC) for each measure was
determined. AUC values are interpreted as the probability
that a measure correctly discriminates between patients
with and without a condition (in this study, probable major
depression for the depression measures, and anxiety-
disorder screen-positive for the anxiety measures). The
possible range of values is 0.5 (no ability to discriminate) to
1.0 (perfect ability to discriminate). An AUC ≥ 0.70 is often
considered moderate discrimination, and an AUC ≥ 0.90
is considered excellent discrimination [35].

Results

As shown in Table 1, all depression and anxiety scales had
good internal reliability (Cronbach’s alpha > 0.80) except
the two-item scales, for which a lower alpha is expected
by virtue of its very limited number of items; alpha is a
function of the number of test items and the average
intercorrelation among the items, and two-item scales in
particular have lower alphas [36]. The SEM for the
PROMIS depression and anxiety scales were 1.08 and
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1.24, respectively, which means that, using the 2-SEM
criterion, an MID would be 2–2.5 points.

The correlations summarized in Table 2 show that all
depression measures were strongly correlated with one

another as well with the general mental health measures
(MHI-5 and MCS). The same was true for the anxiety
measures. Correlations at baseline and 3 months were
generally similar. The slightly lower correlations of the
PROMIS depression measure with the PHQ scales may

Table 1 Internal reliability (Cronbach’s alpha), standard error of measurement (SEM), and minimally
important difference (MID) for depression and anxiety measures

Scale # Items
Possible Score
Range*

Cronbach’s
Alpha SEM† MID‡

Depression
PROMIS depression 4 4–20 0.93 1.08 2.2
PHQ-9 9 0–27 0.83 2.60 5.2
PHQ-2 2 0–6 0.69 1.04 2.1
MHI-d 3 3–15 0.84 1.09 2.2

Anxiety
PROMIS anxiety 4 4–20 0.89 1.24 2.5
GAD-7 7 0–21 0.88 1.96 3.9
GAD-2 2 0–6 0.78 0.87 1.7
MHI-a 2 2–10 0.63 1.17 2.3

General Mental
MHI-5 5 0–100 0.93 7.89 15.8
Mental Component Summary 0–100 0.87 3.93 7.9

* Bolded number represents the worst possible score on a scale.
† SEM = (standard deviation of baseline score) × (square root of [1 minus Cronbach’s alpha])
‡ MID is two SEMs.

Table 2 Correlations among depression and anxiety scales at baseline and 3 months*

Depression or General Mental Scale PROMIS Dep PHQ-9 PHQ-2 MHI-a MHI-5 MCS

PROMIS Depression — 0.75 0.68 0.86 − 0.85 − 0.83
— 0.75 0.73 0.82 − 0.78 − 0.75

PHQ-9 — 0.83 0.78 − 0.78 − 0.76
— 0.85 0.69 − 0.74 − 0.74

PHQ-2 — 0.74 − 0.72 − 0.70
— 0.67 − 0.69 − 0.71

MHI-d — − 0.96 − 0.88
— − 0.95 − 0.87

MHI-5 — 0.89
— 0.89

Anxiety or General Mental Scale PROMIS Anx GAD-7 GAD-2 MHI-a MHI-5 MCS

PROM Anxiety — 0.79 0.75 0.71 − 0.80 − 0.78
— 0.81 0.76 0.73 − 0.79 − 0.69

GAD-7 — 0.89 0.73 − 0.78 − 0.74
— 0.89 0.75 − 0.78 − 0.67

GAD-2 — 0.71 − 0.74 − 0.68
— 0.68 − 0.74 − 0.65

MHI-a — − 0.91 − 0.78
— − 0.91 − 0.78

MHI-5 — 0.89
— 0.89

* First (top) correlation is at baseline and second (bottom) correlation is at 3 months.
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be due to the fact the PHQ-9 captures the somatic as well
as mood criteria for major depression, whereas the
PROMIS measure, like the MHI-5 and MCS, excludes
somatic symptoms.

Of the 244 patients, 59 (24.1%) had probable major
depression and 113 (46.3%) were anxiety-disorder
screen-positive. Table 3 shows the operating characteris-
tics for the PROMIS scales at cutpoints ranging from 6 to
10; scores below or above these cutpoints had sensitivi-
ties or specificities inadequate for screening purposes.
The positive likelihood ratio for a discrete PROMIS score
first exceeded 1.0 at a score of 7 for the depression scale
and 8 for the anxiety scale. Likewise, the Youden’s index
was greatest for a depression score of 7 and an anxiety
score of 8. However, because both measures were above
the 70th percentile (72nd and 73rd percentile for depres-
sion and anxiety scales, respectively) at a cutpoint of 8, we
favor the latter cutpoint for both scales in order to keep the
screen-positive rate less than 30%. The lower sensitivity of
the anxiety measure may in part be due to the fact that 21
patients who were anxiety-disorder screen-positive unex-
pectedly had the lowest PROMIS score of 4.

All depression measures had excellent AUCs as summa-
rized in Table 4. The AUC for the PHQ-9 (as a continuous
score) is artificially inflated as the PHQ-9 diagnostic algo-
rithm was used as the criterion measure for determining

Table 3 Operating characteristics of PROMIS four-item depression and anxiety measures

PROMIS Cutpoint Sensitivity Specificity
Youden’s
Index*

Likelihood Ratio
(Cutpoint)†

Likelihood Ratio
(Discrete)†

Positive
Predictive
Value

Depression
Raw score T-score‡ Percentile¶

6 51.8 57 93.2 69.1 0.623 3.02 0.33 49.1
7 53.9 65 89.8 79.5 0.693 4.37 1.39 58.2
8 55.7 72 83.1 84.3 0.674 5.29 1.18 62.8
9 57.3 77 78.0 88.6 0.666 6.84 3.76 68.7

10 58.9 81 67.8 91.4 0.592 7.88 5.64 71.4

Anxiety
Raw score T-score‡ Percentile¶

6 51.2 55 77.0 64.9 0.419 2.19 0.41 65.4
7 53.7 64 71.7 77.9 0.496 3.24 0.84 73.6
8 55.8 73 64.6 86.3 0.509 4.72 1.74 80.2
9 57.7 78 54.0 92.4 0.464 7.11 4.25 85.9

10 59.5 82 44.2 94.7 0.389 8.34 2.61 87.7

* Youden’s index = sensitivity + specificity − 1
† Likelihood ratio for a cutpoint is for all individuals who have that score or greater, whereas likelihood ratio for a discrete value is
only for those patients who have that exact score.
‡ T-score distributions are standardized such that a 50 represents the average (mean) for the US general population, and the
standard deviation around that mean is 10 points. A high score always represents more of the concept being measured. Thus, for
example, a person who has a T-score of 60 is one standard deviation higher than the general population for the concept being
measured.
¶ Percentiles are derived from the PROMIS Instrument-Level Statistics manual available at the PROMIS Assessment Center at
http://www.nihpromis.org. Of note, these are the percentiles for the depression and anxiety item banks derived from the general
population and vary somewhat depending upon the age, sex, and disease characteristics of a particular sample.

Table 4 Area under the curve (AUC) for
depression and anxiety measures*

Measure AUC SE

Depression
PROMIS four-item depression profile 0.899 0.024
PHQ-9 0.987 0.006
PHQ-2 0.947 0.013
MHI-d 0.900 0.026
MHI-5 0.899 0.028

Anxiety
PROMIS four-item anxiety profile 0.793 0.029
GAD-7 0.850 0.025
GAD-2 0.844 0.025
MHI-a 0.791 0.028
MHI-5 0.831 0.026

* For depression scales, AUC was for detecting individuals with
major depression as diagnosed by the PHQ-9 diagnostic algo-
rithm. For anxiety scales, AUC was for detecting individuals
who screened positive for one or more anxiety disorders. Of the
244 patients, 59 (24.1%) had probable major depression and
113 (46.3%) were anxiety-disorder screen-positive.
SE = standard error of AUC.
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the presence or absence of probable major depression.
However, the PROMIS and other depression measures all
have AUCs ≥ 0.90 (with rounding), which represents an
excellent level of discrimination. The anxiety measures had
somewhat lower AUCs (0.79–0.85), reflecting again their
lower sensitivity in this particular study.

As a further measure of construct validity, the mean
PROMIS anxiety score was 5.4 in those who screened
negative for all anxiety disorders (N = 131) vs 9.3 in those
who screened positive for at least one anxiety disorder
(N = 113). Also, the PROMIS anxiety score increased as
the number of anxiety disorders increased, with a mean
score of 6.9 (N = 54), 8.9 (N = 26), 13.3 (N = 18), and 13.7
(N = 16) in those with one, two, three, and four to five
anxiety disorders, respectively. The mean PROMIS
depression score was 11.8 and 5.5 in those with (N = 59)
and without (N = 185) probable major depression

Discussion

Our study provides preliminary psychometric data regard-
ing the four-item PROMIS depression and pain scales in
primary care patients with chronic pain. First, both scales
have good internal reliability as well as strong convergent
validity with other legacy measures. Second, an MID as
gauged by two SEMs is between 2 and 2.5 points (making
a three-point difference a conservative estimate). Third, an
optimal screening cutpoint appears to be 8 on both the
depression and anxiety measures. Fourth, the AUCs
suggest that both scales discriminate reasonably well
between patients with and without depression and
anxiety, although for several reasons the AUC for anxiety
was somewhat lower.

Regarding the three-point MID noted above, clinical
response in an individual patient may, by some definitions,
require more than this degree of change. For example,
clinically important depression improvement is often
defined as at least a 50% decrease in depressive
symptom severity (although some patients with more
severe depression who achieve less than a 50% reduction
in depression severity may still experience benefits) [37].

An important limitation of our study is that, instead of a
structured psychiatric interview as the criterion standard,
we used the PHQ-9 diagnostic algorithm and the results
from anxiety screeners to classify patients as probable
major depression and anxiety-disorder screen-positive,
respectively. Thus, the operating characteristics in
Tables 3 and 4 (which are based upon this categorization)
should be considered preliminary. In particular, the
anxiety-disorder screen-positive category should be inter-
preted cautiously as it was based upon multiple anxiety
screeners and had a relatively high prevalence (46%) in
our sample. Also, an unexpected finding of 21 anxiety-
disorder screen-positive patients with a PROMIS anxiety
score of 4 (the lowest possible score) led to a lowering of
the sensitivity. Whether this reflected our broad approach
to categorizing anxiety, a floor effect of the PROMIS
measure for detecting anxiety in some pain patients, or a

chance finding in our particular study warrants further
research. Despite the caveat to not overinterpret our data
regarding the operating characteristics of the four-item
PROMIS anxiety scale, it is reassuring that this measure
did correlate strongly with other legacy anxiety measures
and the mean score increased with the number of screen-
positive anxiety disorders, both supporting convergent
validity.

A second study limitation is that our sample consisted of
chronic pain patients who were Veterans and predomi-
nantly white men. Thus, replication in non-Veteran popu-
lations with a greater proportion of women and minority
participants is warranted in order to determine the
generalizability of our findings. However, differential item
functioning analyses have shown that PROMIS item
endorsement and item discrimination values are not sub-
stantially influenced by demographic or disease charac-
teristics after controlling for the overall summed item or
trait score of the corresponding PROMIS scale [38,39]. It
is also possible that PROMIS cutpoints for depression and
anxiety may differ in patients without pain, as it has been
shown that mean PROMIS T-scores are a little higher in
patients with pain conditions (1–4 points depending upon
the specific condition); however, the modest increase in
scores is not any greater for pain disorders than a number
of other chronic medical conditions [40].

Measuring depression in patients with chronic pain is
complicated by the question of how to handle somatic
symptoms (e.g., fatigue and poor sleep) that are core
criteria for MDD but also frequently experienced by
patients with pain. Indeed, this issue is not unique to
chronic pain but also true of MDD associated with many
other chronic medical disorders. Determining how much
of the fatigue or insomnia reported by a patient with mood
symptoms and concurrent chronic pain or heart failure or
cancer is difficult and, in fact, it is likely that both the
medical and the psychological conditions are contributory.
Indeed, a recent study including a literature synthesis
rather convincingly demonstrated that a reciprocal rather
than unidirectional relationship exists between pain and
depression, making it even more difficult to assign “shared
symptoms” to one condition or the other [7]. Thus, many
experts now favor an “inclusive” approach toward count-
ing symptoms of MDD rather than assigning symptoms to
one condition or the other, an approach that has some
empiric support [41,42].

We used the PHQ-9 diagnostic algorithm that has been
validated against structured psychiatric interviews and so
is a reasonable surrogate for a diagnosis of probable MDD
[17]. Moreover, even structured psychiatric interviews rely
on the same nine criterion symptoms to diagnose MDD
and thus are not immune to potential confounding by
somatic symptoms. Some argue that a measure like
PROMIS, which excludes somatic symptoms, is a “purer”
measure of depression. However, MDD is a “syndromic”
diagnosis that includes both affective and somatic symp-
toms, and a large number of depression treatment trials
have used the syndromic diagnosis of MDD (based upon
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the 9 criterion symptoms) to determine study eligibility as
well as treatment success. Thus, one important issue
salient to any depression measure is ascertaining its
optimal cutpoint(s) for detecting probable MDD. This
requires using either a brief (PHQ-9) or longer (Structured
Clinical Interview for DSM disorders or other structured
diagnostic interview) criterion measure that assesses the
nine MDD criterion symptoms. One potential way of cap-
turing the MDD syndrome with PROMIS measures would
be to add other PROMIS scales such as fatigue and sleep;
however, the exact strategy for doing this as well as the
pragmatic implications have not yet been studied.

Three other streams of research support the use of the
PHQ-9 in this study. First, the PHQ-9 has proven to be
a reliable and valid depression measure in patients with
chronic pain [20,43–57]. Second, the PHQ-9 appears to
be unidimensional in patients with rheumatologic disor-
ders rather than characterized by separate affective and
somatic factors [58]. Third, although a few measures like
the Beck Depression Inventory (BDI) have a long track
record in chronic pain research [59], recent studies have
shown comparability among the PHQ-9, PROMIS,
BDI, and other depression measures in a variety of
populations, especially if the appropriate “cross-walking”
between scores on different scales is established
[60–63].

There are a variety of options for using PROMIS scales.
CAT draws upon a larger data bank of items for a par-
ticular domain (such as depression or anxiety);
responses to earlier items lead to computerized selection
of subsequent items, thereby tailoring the scale to a spe-
cific patient. Although most individuals need to complete
only seven to nine items to achieve a reliable score, the
use of a larger data bank of items broadens the range of
content and difficulty to accommodate the diversity in
how a domain such as depression or anxiety is experi-
enced at the level of an individual. However, CAT
requires computerized administration (not practical in
some settings) and loses some of its advantages when
fixed scales shorter than 10 items have relatively com-
parable psychometric performance [14]. As an alterna-
tive to CAT, the PROMIS project has also developed a
number of short-forms and profiles ranging from four to
nine items that assess a number of common domains.
Ultra-brief scales (one to four items) have been found to
perform well in screening for depression, anxiety, and
other common mental disorders [10,17,64–66]; our
study provides additional evidence for the reliability and
validity of the PROMIS four-item depression and anxiety
scales as ultra-brief measures. In clinical practice and
research settings where depression and anxiety may be
only two of multiple domains being evaluated and in
which time and respondent burden are concerns, brevity
may be a critical factor in determining what is and is not
assessed. Besides brevity, ease of scoring and being
freely available (i.e., in the public domain) further facilitate
adoption and wider use [67–69]. All three pragmatic
criteria are satisfied by the PROMIS and PHQ/GAD
measures assessed in our study.

Assessment of depression and anxiety is important in the
clinical management as well as research of chronic pain.
The four-item PROMIS depression and anxiety scales
provide practical options as ultra-brief measures. Of note,
the American Psychiatric Association has included
PROMIS depression and anxiety short scales as one
option for cross-cutting symptom measures in its field
trials for the fifth edition of its Diagnostic and Statistical
Manual for Mental Disorders, while still acknowledging
more validation in clinical samples is needed [70]. Our
study in a sample of primary care patients with chronic
pain exemplifies such clinical validation of the PROMIS
measures as screeners for depression and anxiety.
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