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Abstract

The Patient-Reported Outcomes Measurement Information System (PROMIS®) is an NIH
Roadmap initiative devoted to developing better measurement tools for assessing constructs
relevant to the clinical investigation and treatment of all diseases—constructs such as pain,
fatigue, emotional distress, sleep, physical functioning, and social participation. Following
creation of item banks for these constructs, our priority has been to validate them, most often in
short-term observational studies. We report here on a three-month prospective observational study
with depressed outpatients in the early stages of a new treatment episode (with assessments at
intake, one-month follow-up, and three-month follow-up). The protocol was designed to compare
the psychometric properties of the PROMIS depression item bank (administered as a
computerized adaptive test, CAT) with two legacy self-report instruments: the Center for
Epidemiological Studies Depression scale (CESD; Radloff, 1977) and the Patient Health
Questionnaire (PHQ-9; Spitzer et al., 1999). PROMIS depression demonstrated strong convergent
validity with the CESD and the PHQ-9 (with correlations in a range from .72 to .84 across all time
points), as well as responsiveness to change when characterizing symptom severity in a clinical
outpatient sample. Identification of patients as “recovered” varied across the measures, with the
PHQ-9 being the most conservative. The use of calibrations based on models from item response
theory (IRT) provides advantages for PROMIS depression both psychometrically (creating the
possibility of adaptive testing, providing a broader effective range of measurement, and generating
greater precision) and practically (these psychometric advantages can be achieved with fewer
items—a median of 4 items administered by CAT—resulting in less patient burden).
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1. Introduction

The Patient-Reported Outcomes Measurement Information System (PROMIS®) is an NIH
Roadmap initiative devoted to developing better measurement tools for assessing constructs
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relevant to the clinical investigation and treatment of all diseases—constructs such as pain,
fatigue, emotional distress, sleep, physical functioning, and social participation (Buysse et
al., 2010; Cella et al., 2010; Cella et al., 2007b; Fries et al., 2009; Fries et al., 2014; Pilkonis
et al., 2011; Revicki et al., 2009). PROMIS has created and refined a comprehensive
methodology for developing item banks of these health-related constructs using both
qualitative and quantitative techniques and modern psychometric methods (item response
theory, IRT) (Cella et al., 2007a; Cella et al., 2010; Hilton, 2011; Reeve et al., 2007). These
item banks encompass physical, mental, and social health, consistent with the World Health
Organization’s tripartite framework (Cella et al., 2007a; World Health Organization, 2007).

The use of models from IRT to calibrate items not only results in greater precision at the
item and test levels but also promotes greater flexibility in test administration. For example,
items can be administered as computerized adaptive tests (CATS), or static short forms can
be created and tailored for samples with different levels of severity of the construct being
assessed. Analyses of potential differential item functioning due to gender, age, and
educational attainment were performed during the development of the item banks to ensure
that items performed comparably regardless of variations in these background
characteristics. In general, experience with CAT suggests that the PROMIS depression item
bank provides excellent precision with 4-6 items (Choi et al., 2010). A generic 8-item short
form is also available, and this short form was one of the cross-cutting dimensional
measures used in the DSM-5 field trials, where its feasibility was established and where it
performed well with regard to test-retest reliability (Narrow et al., 2013). Following creation
of the item banks, our priority has been to validate them, most often in short-term
observational studies. These studies allow us to examine the psychometric properties of the
item banks, their responsiveness to change, their relationships to clinically significant
benchmarks of improvement, and their similarities and differences when compared with
other commonly used instruments.

We report here on a prospective observational study with depressed outpatients in the early
stages of a new treatment episode. For this purpose, all participants completed study
assessments at three points: baseline (T1, as close to the beginning of treatment as possible
but no later than four months after its start), one month following baseline (T2), and three
months following baseline (T3). The protocol was designed to compare the psychometric
properties of the PROMIS depression item bank (administered as a CAT) with two legacy
self-report instruments: the Center for Epidemiological Studies Depression scale (CESD;
Radloff, 1977) and the Patient Health Questionnaire (PHQ-9; Spitzer et al., 1999).

The study was not intended to evaluate treatment effectiveness. Rather, the main
consideration was to conduct a study involving established treatments that would allow us to
investigate the operating characteristics of the different measures of depression over a time
frame (three months) consistent with the design of clinical trials and comparative
effectiveness research. Regardless of their impact in the aggregate, treatments for depression
generate considerable variability in individual outcomes, and this variability was desirable
for examining psychometric issues. In our setting, the most common form of outpatient
treatment for depression is a combination of antidepressant medication and supportive
psychotherapy (both individual and group therapies), with smaller proportions of patients
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receiving medication only or psychotherapy only. No untreated or control group was
included.

There have been other attempts to link PROMIS depression to legacy measures for
depression. The PROsetta Stone project (Choi et al., 2012) was designed specifically to
create “cross-walks” between PROMIS measures in several domains and commonly used
measures (most often developed using classical test theory) in those same domains. The
PROsetta Stone web site (see http://www.prosettastone.org/Pages/default.aspx) provides a
conversion table (Appendix Table 7) from raw CESD scores to PROMIS depression scores.
The PROMIS depression equivalent for the CESD threshold of 16 is 56.2; for the CESD
threshold of 21, it is 59.1. (Note that PROMIS depression is scored with a T-score metric in
which the mean of the general population is 50, with a standard deviation of 10.)

The PROsetta Stone web site also provides a conversion table (Appendix Table 46) from
raw PHQ-9 scores to PROMIS depression scores. The PROMIS depression equivalent for
the PHQ-9 threshold of 5 (mild depression) is 52.5; for the threshold of 10 (moderate
depression), 59.9; for the threshold of 15 (moderately severe depression), 65.8; and for the
threshold of 20 (severe depression), 71.5. Gibbons et al. (2011) also reported analyses
linking PROMIS depression and the PHQ-9 in a sample of HIV patients. Their results were
generally comparable to the PROsetta Stone linkages. However, there was some discrepancy
at the mild end of the PHQ-9 where they found rather low PROMIS depression scores to be
equivalent: “Mild depression (PHQ-9 score of 5-9) corresponds to scores of 42-51 on the
PROMIS metric, moderate depression [10-14] to 52-63, moderately severe [15-19] to 64—
72, and severe [20+] to scores of 73 and higher” (figure caption, p. 1353). In general,
thresholds suggesting depression of some clinical significance (CESD = 21, PHQ-9 = 10)
have been linked to a PROMIS score of about 60, the usual threshold used clinically with
the T-score metric (1 SD above the mean).

Finally, in a study using two different IRT linking methods, Olino et al. (2013) compared
the Beck Depression Inventory (Beck et al., 1961) the CESD, and the PROMIS depression
item banks in a community sample of adolescents. Among the three measures, PROMIS
depression provided information over the widest range of symptom severity while
demonstrating the highest level of precision. This result was especially true for the full
PROMIS depression item bank of 28 items, but it also applied to the PROMIS depression
short form of 8 items, which is considerably briefer than either the BDI or the CESD.

2.1. Inclusion criteria

Men and women 18 years and older who were able to read and understand English and able
and willing to give informed consent were enrolled in the protocol. They were required to be
within the first four months of outpatient treatment for major depressive disorder (MDD) at
Western Psychiatric Institute and Clinic (WPIC) and its affiliates. To ensure that participants
were not too close to the floor for depression when beginning the protocol (and thus unable
to show further change), we required a minimum score of 12 on the 17-item Hamilton
Rating Scale for Depression (Hamilton, 1960).
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2.2. Exclusion criteria

2.3. Sample

Clinical exclusions were dementia, other cognitive impairment, or a history of any psychotic
or bipolar disorder that might compromise the validity of self-reports or interfere with
questionnaire completion. In addition, we excluded patients with organic affective
syndromes (i.e., mood disorder secondary to a general medical condition or substance-
induced mood disorder) and with major medical conditions that may have a significant
impact on the central nervous system (e.g., Parkinson’s disease, stroke, multiple sclerosis,
systemic lupus erythematosus). We also excluded patients with a history of continuous care
for one year or more in the mental health care system within the past five years to eliminate
patients with chronic presentations that were less likely to demonstrate change in the short
term.

The sample included 194 patients with a mean age of 48 (SD = 19), ranging from 18 to 83.
At baseline, the median number of weeks in treatment was 4.9, with 44% of patients having
started treatment within the past month. Sixty-four percent of patients received a
combination of medication and psychotherapy, 28% received medication only, and 8%
received psychotherapy only. In terms of gender, ethnicity, and race, 74% of the sample was
female; 6% was Hispanic; and 80% was White, 14% was African American, 2% was
American Indian, and 2% was Asian American (with 2% unknown). In terms of educational
level, 27% of the sample had a high school education or less, 55% had some college
education or a college degree, and 17% had an advanced degree. In terms of household
income, 31% of the sample had income less than $20,000, 36% had income between
$20,000 and $49,999, 21% had income between $50,000 and $99,999, and 8% had income
of $100,000 or more (with 5% unknown).

2.4. Test administration

PROMIS measures were administered as CATs. The CAT algorithm required a minimum of
4 items and a maximum of 12, and it stopped the test when the standard error was less than .
30. Across all tests at T1, T2, and T3, participants received an average of 4.8 items for the
depression CAT (SD = 1.9), with a median of 4 items. Legacy measures were also
administered by computer but in their usual static form, i.e., all items were presented to
participants—20 items for the CESD and 9 items for the PHQ-9. In all formats, items were
displayed one at a time using Assessment Center, the PROMIS electronic testing platform
(see http://lwww.assessmentcenter.net).

2.5. Statistical methods

The measurement issues of primary interest were convergent validity and responsiveness to
change. To investigate convergent validity, we performed two analyses. First, we examined
Pearson correlations between PROMIS depression and the legacy measures (CESD and
PHQ-9), both cross-sectionally and longitudinally. Second, we examined the PROMIS
equivalents of conventional thresholds and ranges of depression (e.g., mild, moderate, and
severe depression) on the legacy measures at all time points.
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To investigate responsiveness to change, we performed three analyses. First, we examined
effect sizes across the PROMIS and legacy measures at the two follow-up evaluations, one
month (T2) and three months (T3) after the initial assessment. Second, we examined
clinically meaningful differences across the measures as anchored by patient ratings of
global improvement (from “very much improved” to “worse™) at the final follow-up
assessment (T3). For this purpose, we report both mean changes and effect sizes associated
with each level of improvement, with a goal of identifying the magnitude of changes on
each measure that are seen as important by patients. Third, we examined categorical
outcomes for “recovery” using two different methods. The first method (Jacobson and
Truax, 1991) used (a) the reliable change index (RCI), which identifies the amount of
change necessary to be confident that such change exceeds measurement error, and (b)
computation of a cutoff score distinguishing normative and clinical samples. After these two
quantities are computed, patients can be identified as “recovered” (those whose
improvement exceeds the RCI and whose final scores place them below the cutoff between
normative and clinical samples), “improved” (change exceeding the RCI but final status
above the cutoff), “unchanged” (change less than the RCI in either a positive or negative
direction), and “deteriorated” (worsening exceeding the RCI).

The second method for examining recovery used absolute thresholds to define recovery. For
PROMIS depression, this was a final score less than 55 on the PROMIS T-score metric, i.e.,
final status less than ¥ SD above the normative mean (with an initial score above the usual
clinical threshold of 60 or +1 SD above the mean for T-scores). For the CESD, recovery
required a final score less than 16 (with an initial score above 20). For the PHQ-9, recovery
required a final score less than 5 (with an initial score above 9). We also examined
“subthreshold” cases in this same way, i.e., patients with initial PROMIS depression scores
between 55 and 60, initial CESD scores of 16-20, and initial PHQ-9 scores of 5-9, to see
what proportions of them fell below conventional thresholds for recovery at the final
assessment (T3). With both methods, we used McNemar’s test for differences in proportions
to examine the statistical significance of variations in the proportions of recovery.

After the RCI outcome categories had been identified, we examined agreement on these
categories in pairwise comparisons between the measures using weighted kappa coefficients
(given the ordinal nature of the categories from “recovered” to “deteriorated”). Agreement
between measures is informative, but we also investigated the validity of the different
outcomes across the different instruments by examining relationships between “recovery”
and other clinically significant indicators. These indicators (collected at the final T3
assessment) included Global Assessment of Functioning (GAF) scores and outcomes on
other PROMIS item banks relevant to depression, e.g., anxiety, sleep, fatigue, and social
functioning (both in social roles and in discretionary social activities).

2.6. Human use issues

The study was carried out in accordance with the latest version of the Declaration of
Helsinki and was reviewed by the University of Pittsburgh Institutional Review Board.
Informed consent was obtained from participants after all procedures had been fully
explained.
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3. Results

3.1. Descriptive statistics

Cronbach’s alpha was used to compute the reliabilities of the legacy measures at baseline,
which were .86 for the CESD and .81 for the PHQ-9. For measures derived from IRT
models, test information (and its converse, standard error, SE) varies along the spectrum of
severity of the construct being assessed. The reliability of PROMIS depression was .92
when calculated as

2

SE )
Reliability=1 — " “baseline
eliability <D?

baseline

where SEpaseline 1S the median of the SE of PROMIS depression in a range from -3 to +3
standard deviations.

Table 1 displays the mean scores and standard deviations across the three time points for the
PROMIS and legacy measures. In the aggregate, one sees the expected trend on all measures
—decreases in mean scores over time, all of which were moderate to large when
transformed into effect sizes (see section 3.3.1 below). Inspection of the frequency
distributions for all measures at all time points showed that PROMIS depression scores most
closely approximated a normal distribution, consistent with the goal of capturing a broad
effective range of measurement throughout the full spectrum of severity. Average skewness
across the three time points was .11 for PROMIS depression, .40 for the CESD, and .60 for
the PHQ-9, with increasing skewness over time for the legacy measures as patients became
less depressed and scores piled up at the floor. PROMIS depression demonstrated less
compression at the floor, even at lower levels of depression for the sample as a whole. Also,
average kurtosis across the three time points was —.05 for PROMIS depression, —.35 for the
CESD, and -.27 for the PHQ-9. Thus, the legacy measures had more positively skewed
distributions (as a function of more pronounced floor effects) and flatter distributions
(negative kurtosis).

3.2. Convergent validity

The correlations between PROMIS depression and the legacy measures were significant at
all three time points, and the magnitudes were large, in a range from .72 to .84 (see Table 2).
The legacy measures for depression, the CESD and the PHQ-9, have a history of
psychometric research that has led to standard interpretations of ranges of scores associated
with different levels of severity. For the CESD, we examined the nonclinical range of 0-15,
a subthreshold range of 16-20, and a clinical range of 21 and higher. For the PHQ-9, we
examined the asymptomatic range of 0—4, the mild symptom range of 5-9, the moderate
symptom range of 10-14, the moderately severe symptom range of 15-19, and the severe
symptom range of 20 and higher. Table 3 summarizes the PROMIS equivalents of these
conventional ranges used with the CESD and the PHQ-9 for classifying different levels of
depression.
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The nonclinical range of the CESD produced PROMIS mean scores that were normative, the
subthreshold range produced mean scores that were elevated approximately one-half
standard deviation above the mean, and the clinical range produced mean scores that were
above the usual threshold of concern for T-scores, i.e., a score of 60, which is one standard
deviation above the mean. Also, the PROMIS scores linked to the same tiers of the CESD
appeared to be stable across the three time points, even as the sample became less
symptomatic in general. Thus, on the CESD, patients scoring in the nonclinical range of 0—
15 across the three assessment points produced average PROMIS scores of 51.2, 48.0, and
48.3. For the subthreshold range of 16-20, the average PROMIS scores were 53.2, 55.2, and
53.9 across the three assessment points. For the clinical range of 21 or higher, the average
PROMIS scores were 64.5, 63.2, and 64.0 across the three assessment points.

The results for the mapping between PHQ-9 ranges and PROMIS depression mean scores
produced values that were also consistent with the intent of the PHQ-9 and that remained
consistent over time, results comparable to those seen with the CESD. On the PHQ-9,
patients scoring in the asymptomatic range of 0—4 across the three assessment points
produced average PROMIS scores of 47.7, 48.1, and 47.6, scores that were slightly below
the normative T-score of 50. For the mild symptom range of 5-9, the average PROMIS
scores were 55.9, 55.2, and 54.7 across the three assessment points, about one-half standard
deviation above the mean. For the moderate symptom range of 10-14, the average PROMIS
scores were 60.7, 59.2, and 60.2, consistent with the usual threshold of concern for T-scores
one standard deviation above the mean. For the moderately severe symptom range of 15-19,
the average PROMIS scores were 66.4, 65.8, and 65.5 across the three assessment points,
representing another increment of approximately one-half standard deviation. For the severe
symptom range of 20 and higher, the average PROMIS scores were 70.7, 71.1, and 74.9
across the three assessment points.

3.3. Responsiveness to Change

3.3.1. Group-level analyses—All the depression measures produced similar effect sizes
at the 1-month follow-up assessment (T2): PHQ-9, 0.69; CESD, 0.63; and PROMIS
depression, 0.56. There was greater separation, however, at the 3-month follow-up (T3)
when the rank order of the effect sizes was CESD, 1.06; PHQ-9, 0.98; and PROMIS
depression, 0.84. To examine further the comparability of effect sizes at the 3-month follow-
up assessment, normalized change scores (2) were computed for each participant for
PROMIS depression, CESD, and PHQ-9. Paired t-tests were performed between the
measures using these z-scores. The difference between the CESD and PHQ-9 was not
statistically significant, but the differences between PROMIS depression and the CESD (p
<.01) and PROMIS depression and the PHQ-9 (p < .02) were significant, with greater
(normalized) change on the CESD and the PHQ-9, consistent with the differences in the
group-based effect sizes.

Table 4 summarizes the outcomes on the three measures of depression when they were
linked to patient ratings of global improvement at the final assessment. With all three
measures of depression, global ratings of “very much” improved were associated with effect
sizes of 1.5-1.7, and global ratings of “much” improved were associated with effect sizes of
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1.0-1.4. In general, the effect sizes produced by the three measures of depression were
similar, with a tendency for the effect sizes generated by the CESD to be the largest.

3.3.2. Person-level analyses—We investigated responsiveness to change at the
individual level in two ways. First, we used the reliable change index (RCI) method
proposed by Jacobson and Truax (1991). To calculate cutoff scores distinguishing between
clinical and normative samples, data from both kinds of samples are required. Means and
SDs on all the measures from the current sample at intake were used as estimates for clinical
samples. During their development, PROMIS measures were centered (using the T-score
metric) on data from the general population; thus, the normative mean for PROMIS
depression is 50, with an SD of 10. Crawford et al. (2011) were the source for normative
data on the CESD (M = 10.2, SD = 9.7), whereas Kocalevent et al. (2013) reported
normative data for the PHQ-9 (M = 2.9, SD = 3.5). Based on these estimates, the cutoff
score for PROMIS depression was 56.6; for CESD, 19.5; and for PHQ-9, 7.0. Final status
below these cutoffs and a change score exceeding the RCI were required to be classified as
“recovered.” The raw change score exceeding the RCI for PROMIS depression was 6.4; for
the CESD, 10.6; and for the PHQ-9, 6.7.

Table 5 summarizes classifications on all three measures at the 3-month follow-up
assessment (T3) using the mutually exclusive categories of “recovered,” “improved,”
“unchanged,” and “deteriorated.” For depression, the CESD provided the most liberal
estimate of “recovered” (42%) and the PHQ-9 produced the most stringent (29%), with
PROMIS depression (39%) closer to the CESD than the PHQ-9. The paired difference
between PROMIS Depression and the CESD was not statistically significant, but the
proportion of recovered patients on the PHQ-9 was significantly lower than that from both
PROMIS depression (p < .04) and the CESD (p < .01). Thus, the different instruments
provided different “snapshots” of these clinically relevant categories, with the CESD and

PROMIS depression being more generous than the PHQ-9.

Because patients could be classified differently on the different measures, we calculated
weighted kappa coefficients to examine concordance in the four ordinal classifications
between measures. The kappas were very similar in the three possible pairwise comparisons:
CESD versus PROMIS depression (k = .61, percent agreement = 70%), CESD versus
PHQ-9 (k = .58, percent agreement = 69%), and PROMIS depression versus PHQ-9 (k = .
58, percent agreement = 67%). These pairwise comparisons suggested that about 70% of
cases will be classified the same by any two of the instruments when using the four
categories of outcome.

The second method used for person-level analyses of change relied on a priori thresholds to
define “recovery.” For PROMIS depression, this threshold was a final score less than 55 on
the PROMIS T-score metric, i.e., less than one-half SD above the normative mean. Note that
this threshold was more stringent than the cutoff score (56.6) used in the RCI analyses
described above. For the CESD, recovery required a final score less than 16, and for the
PHQ-9, recovery required a final score less than 5. Both of these thresholds are consistent
with conventional uses of these measures, and they are also more stringent than the cutoff
scores used in the RCI analyses.
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We examined outcomes in two ways with these rationally defined thresholds. First, we
identified participants with clinically significant elevations on the depression measures. For
PROMIS depression, this was an initial score above the usual clinical threshold of 60 or +1
SD above the mean for T-scores. For the CESD, this was an initial score of 21 or higher, and
for the PHQ-9, this was an initial score of 11 or higher. For this subsample, we computed
the percentages of patients who fell below the absolute thresholds for recovery at the final
follow-up assessment (T3, see Table 6). Second, we repeated this analysis with the
“subthreshold” cases, i.e., patients with initial PROMIS depression scores between 55 and
60, initial CESD scores of 16-20, and initial PHQ-9 scores of 5-9 to see what proportions of
them fell below absolute thresholds for recovery at the final assessment.

As Table 6 illustrates (and consistent with the RCI analysis results in Table 5), there were
differences in recovery rates depending on the instrument examined. In the subsample of
patients with clinically significant elevations at the baseline assessment, the percentages for
recovery varied from 41% on PROMIS depression to 32% on the PHQ-9, with the CESD at
39%. The result with PROMIS depression was not statistically different from that with the
CESD, but again, the proportion of recovered patients on the PHQ-9 was significantly lower
than that from both PROMIS depression (p < .04) and the CESD (p < .03). Using this
approach, the PHQ-9 was again the most conservative of the measures. For the subsample of
subthreshold cases, the rates of recovery were higher (given that these patients were closer
to the final score required for recovery when first assessed), but again, the percentages
varied across the measures: 79% for the CESD, 67% for PROMIS depression, and 51% for
the PHQ-9. These differences, however, were not significantly different because of the small
sample sizes available for these comparisons.

Investigating the performance of the different measures in identifying patients who were
recovered is informative, but we also wanted to link such performance to other measures of
outcome in a further effort at validation. For this purpose, we performed one-way analyses
of variance using the four categories of outcome (recovered, improved, unchanged, and
deteriorated) from the RCI analyses as the grouping (independent) variable for PROMIS
depression, the CESD, and the PHQ-9. As dependent variables at the 3-month follow-up
assessment (T3), we used other measures that are clinically relevant to depression; the
Global Assessment of Functioning (GAF) scale and other PROMIS CATSs administered as
part of the current protocol. These CATs assessed anxiety, sleep disturbance, sleep-related
(daytime) impairment, fatigue, and social functioning (both in social roles and in
discretionary social activities).

Table 7 summarizes the results for the GAF and the PROMIS fatigue CAT, which was
representative of the findings from all the CATs. With both of these outcome measures, the
most important distinction occurred between patients classified as “recovered” and all
others. With the GAF, the results indicated that the final rating (T3) was about 70 for
patients who recovered from their depression (on any of the three measures); 70 is the best
score in the decile (61-70) for “mild” symptoms, indicating that the patient was “generally
functioning pretty well.” For patients in the other three categories, GAF scores ranged from
58 to 63, spanning the better end of the decile (51-60) for “moderate” symptoms and the
poorer end of the decile (61-70) for “mild” symptoms.
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With fatigue (and the other PROMIS CATS), the results indicated that scores were
normative (T-score about 50) for patients who recovered from their depression (on any of
the three measures). For patients in the other three categories, fatigue scores remained
elevated with T-scores from 58 to 66. Post hoc comparisons of the means from the four-
group, one-way ANOVASs using the Tukey-b test documented that the differences between
the “recovered” group and the other three groups were statistically significant (p < .05) on
the GAF and the PROMIS CATSs, with the latter three groups (improved, unchanged, and
deteriorated) generally not differing significantly among themselves (see Table 7). Again,
this pattern was similar across the three measures of depression.

4. Discussion

We report here on a prospective observational study with depressed outpatients in the early
stages of a new treatment episode which was designed to compare the psychometric
properties of the PROMIS depression item bank (administered as a CAT) with two legacy
self-report instruments: the CESD and the PHQ-9. The study allowed us to examine the
psychometric properties of the measures (frequency distributions, reliabilities), their
convergent validity (correlations, linkages to commonly used thresholds for severity of
depression on the legacy measures), their relationships to patient ratings of global
improvement in order to identify the magnitude of change associated with patient perception
of important gains, and their responsiveness to change (effect sizes, proportions of patients
identified as recovered by each measure).

The results demonstrated that PROMIS depression had greater reliability and scores more
closely approximating a normal distribution than the two legacy measures. At the same time,
PROMIS depression demonstrated strong convergent validity with the CESD and the
PHQ-9. The correlations between PROMIS depression and the legacy measures were large
at all three time points, in a range from .72 to .84. Also, PROMIS depression mapped, in
sensible ways, onto the conventional ranges and benchmarks used with the legacy measures.
The nonclinical range of the CESD produced PROMIS mean scores that were normative, the
subthreshold range produced mean scores that were elevated approximately one-half
standard deviation above the mean, and the clinical range produced mean scores that were
above the usual threshold of concern, i.e., a T-score of 60. Also, the average PROMIS scores
linked to the same tiers of the CESD were quite similar across the three time points. These
findings support both the validity of the tiers represented in the CESD and the ability of the
PROMIS CAT for depression to detect the same “signal” in a consistent way. The results for
the mapping between PHQ-9 ranges and mean PROMIS depression scores produced values
that were also consistent with the clinical intent of the PHQ-9 and that remained similar over
time.

One unexpected finding emerged at the three-month follow-up assessment when PROMIS
depression displayed the smallest effect size of the three measures. Given the apparent
psychometric advantages of PROMIS depression (greater reliability; a more normal
distribution of scores, presumably allowing for greater sensitivity to change), one might
expect that larger effect sizes would appear as a result of larger pre-post mean differences—
the numerator in the effect size calculation. Inspection of the frequency distributions
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suggests, however, that floor effects with the legacy measures decreased their variance, even
at intake, and that this decreased variance (the denominator in the effect size calculations)
contributed to the larger effect sizes of the legacies. Such a result raises the sobering
possibility that commonly used measures of depression may overestimate effect sizes in
some circumstances because of the presence of floor effects and their positive skewness.

There was variability across the measures when they were used to identify categorical
outcomes (“recovered”) at the individual level. The PHQ-9 was the most conservative in this
regard, which may reflect, in part, the different content of the measures. The PHQ-9 is
linked specifically to the DSM criteria for major depressive disorder, which are relatively
“difficult” items to endorse and, once present, may create greater challenges for full
recovery. The CESD and PROMIS depression focus more generally on affective and
cognitive aspects of poor mood, and these facets of depression may be more amenable to
change.

As a general psychometric concern, the issue of lessening patient burden and increasing the
efficiency of assessment deserves discussion. Across all test administrations in the present
study, participants received an average of 4.8 items (SD = 1.9) for the PROMIS depression
CAT, with a median of 4 items, convincing evidence of the efficiency of the CAT. The
PHQ-9 consists, of course, of 9 items, and some variants have utilized just the first 2 items
for screening purposes. Thus, both PROMIS depression and the PHQ-9 impose less burden
that the CESD, which is most commonly used in its 20-item version.

It is also necessary to acknowledge the limitations of the current work. The most important
are limitations on generalizability. Given the sampling frame, the current study reflects the
pros and cons of the measures in an outpatient clinical sample in an academic health center
providing secondary and tertiary care. The mandate for the PROMIS measures is to provide
a common metric for assessing symptoms, functioning, and health-related quality of life
across chronic diseases (both medical and psychiatric) and along the full spectrum of
severity (characteristic of community as well as clinical samples). The present investigation
reflects just one segment of this ambitious agenda. Given that validation is an evolving
process (rather than a single outcome), it remains important to continue to test the operating
characteristics of PROMIS depression and other legacy instruments in a broad range of
contexts—psychiatric, medical, and epidemiological.

In summary, the results presented here suggest that PROMIS depression can be a valuable
addition to the family of measures used for the assessment of depression. Using an item
bank calibrated with models from IRT provides advantages both psychometrically (creating
the possibility of adaptive testing, providing a broader effective range of measurement, and
generating greater precision) and practically (these psychometric advantages can be
achieved with fewer items and less patient burden). Therefore, we encourage clinical
researchers to consider adoption of the PROMIS depression item bank, especially when used
as a CAT.
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Table 7
Mean Global Assessment of Functioning (GAF) and PROMIS Fatigue Scores at 3 Months (T3)

PROMIS
Qutcome Depresson CESD PHQ-9
GAF
Recovered 69.3, 69.5, 70.6,
Improved 59.4y 62.7 63.1
Unchanged 62.3, 61.1, 62.1,
Deteriorated 57.6p 59.4y 61.2
PROMIS
Fatigue
Recovered 50.9, 50.2, 48.6,
Improved 62.4y 66.2y 60.8y
Unchanged 58.1, 59.0p 58.2
Deteriorated 61.6, 61.6, 61.1,

Note. Outcomes regarding recovery are those identified by the Reliable Change Index (RCI) method. Means not sharing a common subscript were
significantly different (p < .05) in posthoc comparisons using the Tukey-b test.
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