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Abstract

Background—Patient Reported Outcomes Measurement Information Systems (PROMIS) scales 

are increasingly being used to measure symptoms in research and practice. The purpose of this 

study was to determine the minimally important difference (MID) and severity thresholds (cut-

points) for the four fixed-length PROMIS depression scales.

Methods—The study sample was adult participants in three randomized clinical trials (N=651). 

MID was estimated using multiple distribution- and anchor-based approaches including assessing 

correspondence between Patient Health Questionnaire (PHQ-9) and PROMIS depression scores.

Results—The best MID estimate was a PROMIS depression T-score of 3.5 points with most 

methods producing an MID in the 3 to 4 point range across all three samples. MID estimates were 

similar for all four PROMIS scales. A PHQ-9 1-point change equated to a PROMIS 1.25-point T-

score change. PROMIS T-scores of 55, 60, 65, and 70 appeared to be reasonable thresholds for 

mild, moderate, moderately severe, and severe depression, respectively.

Limitations—The study sample was predominantly male veterans with either chronic pain (2 

trials) or previous stroke (1 trial). The severity of depression was mild to moderate.

Conclusion—A T-score of 3 to 4 points is a reasonable MID for PROMIS depression scales and 

can be used to assess treatment effects in both practice and research as well to calculate sample 

sizes for clinical trials. Severity cut-points can help interpret the meaning of scores and action 

thresholds for treatment decisions.
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1. INTRODUCTION

Depression is the most common mental health disorder(Kroenke and Unutzer, 2017) and the 

second leading cause of disability.(Collaborators, 2013; Vos et al., 2012) It causes early 

mortality through suicide, adversely impacts chronic medical disorders, and drives direct and 

indirect healthcare costs.(O’Connor et al., 2016) Routine screening for depression is an 

evidence-based recommendation.(Siu et al., 2016) Moreover, measurement-based care has 

been shown to improve depression outcomes.(Gaynes et al., 2008; Lewis et al., 2019)

Numerous validated measures are available to assess the presence and severity of depressive 

symptoms and disorders.(Hirschtritt and Kroenke, 2017; Wahl et al., 2014) The National 

Institutes of Health has sponsored development of the Patient-Reported Outcome 

Measurement Information System (PROMIS) scales that assess a number of symptoms 

including depression.(Cella et al., 2010) The PROMIS depression scales have demonstrated 

reliability and validity across diverse populations.(Amtmann et al., 2014; Choi et al., 2014; 
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Freedland et al., 2019; Gibbons et al., 2011; Jakob et al., 2017; Kaat et al., 2017; Levin et 

al., 2015; Pilkonis et al., 2011; Purvis et al., 2019; Schalet et al., 2016; Sunderland et al., 

2018; Tang et al., 2019; Vilagut et al., 2015) However, enhanced interpretability is needed to 

support their usefulness in clinical practice as well as research. One essential component of 

interpretability is minimally important difference (MID), defined as “the smallest difference 

in score in the domain of interest that patients perceived as important, either beneficial or 

harmful, and that would lead the clinician to consider a change in the patient’s 

management.”(Guyatt et al., 2002) Alternative terms are “minimal clinically important 

difference” or “meaningful” difference. Another component of interpretability is a scale’s 

severity cut-points that can help inform action thresholds for treatment decisions.

In this paper, we estimate MIDs for the four fixed-length PROMIS depression scales by 

analyzing data from three randomized clinical trials (RCTs). Importantly, we triangulate 

multiple methods for MID and cut-points estimation. Fixed-length scales were chosen rather 

than computer-adaptive testing (CAT) because in many clinical and research settings fixed-

length scales are more feasible to administer and produce comparable results to CAT (Choi 

et al., 2010)

2. METHODS

2.1. Design and Participants

Data were analyzed from three RCTs conducted between 2012 and 2017 with 651 patients 

who had complete psychometric data. Sample 1 included 153 primary care patients 

participating in an RCT to compare the effectiveness of pharmacological versus cognitive-

behavioral treatment for chronic low back pain. Sample 2 included 240 primary care patients 

participating in a pragmatic RCT comparing opioid therapy versus non-opioid medication 

therapy for chronic back pain or hip or knee osteoarthritis pain. Sample 3 included 258 

stroke survivors participating in an RCT evaluating the efficacy of a stroke-self-management 

program. Samples 1 and 2 were enrolled from Veterans Administration (VA) primary care 

clinics, and Sample 3 comprised both Veteran and non-Veteran patients. Data were collected 

from baseline and follow-up interviews by trained research personnel. Follow-up 

assessments were conducted 6 months after baseline for Sample 1 and 3 months after 

baseline for Samples 2 and 3. The studies were approved by the Indiana University 

Institutional Review Board.

2.2. Measures

2.2.1. PROMIS Depression fixed-length scales—Participants completed the 

following four fixed-length PROMIS depression scales: the 8-item original short form (8b), 

and the 4-, 6-, and 8-item scales (4a, 6a, 8a) that are part of the PROMIS adult profile 

instruments (a collection of short forms containing a fixed number of items from key 

PROMIS domains).(Cella et al., 2015) The three profile scales are nested in that all items in 

the 4-item scale (4a) are included in the 6-item scale (6a) which in turn constitutes 6 of the 

items in the 8-item (8a) scale. The 8-item profile and 8-item short-form contain 7 items in 

common and 1 unique item each.
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For each scale, respondents are asked how often in the past 7 days they have experienced 

specific depression symptoms, using a 5-point ordinal rating scale of “Never,” “Rarely,” 

“Sometimes,” “Often,” and “Always.” Raw score totals are converted to an item response 

theory (IRT) based T-score for which higher scores represent greater depression severity. A 

T-score of 50 is the average for the US general population with a standard deviation (SD) of 

10. Cronbach’s alpha for baseline PROMIS depression raw scores in the three trials ranged 

from 0.89 to 0.95.

2.2.2. The Patient Health Questionnaire 9-item Depression Scale (PHQ-9)—
The PHQ-9 is among the best-validated and widely used depression scales in both clinical 

practice and research.(Hirschtritt and Kroenke, 2017; Kroenke et al., 2010; Mitchell et al., 

2016) The PHQ-9 includes one item for each of the nine DSM-V criterion symptoms used in 

diagnosing major depression. Respondents are asked how much in the past 2 weeks they 

have been bothered by each symptom, with the response options being “Not at all”, “Several 

days”, “More than half the days”, and “Nearly every day.” Scores range from 0 to 27 with 

higher scores indicating greater depression severity. The Cronbach’s alpha for baseline 

PHQ-9 scores in the three trials ranged from 0.76 to 0.85.

2.2.3. Disability Days—A single item used in several previous studies(Kroenke et al., 

2018; Kroenke et al., 2009) assessed the number of patient-reported disability days due to 

depression or pain: “During the past 4 weeks, how many days did you cut down on the 

things you usually do for one-half day or more because of problems with either pain or low 

mood?” The reason pain and depression were asked about in the same question is: a) two of 

the trials focused on chronic pain; b) pain and depression frequently co-occur; and c) it 

would be difficult for patients to recall and isolate the individual effects of pain and 

depression on disability.

2.2.4. Cross-sectional Global Ratings of Depression—The cross-sectional global 

rating of depression assesses patient mood on average in the past 7 days. Following the 

approach developed by Yost et al.,(Yost et al., 2011) a 5-point ordinal scale ranging from 0 = 

“not unhappy or down at all” to 4 = “very severely unhappy or down” was used.(Yost et al., 

2011)

2.2.5. Retrospective Global Ratings Change (RGRC)—The RGRC assesses the 

overall clinical response as judged by the participant. At follow-up, participants rated the 

change in their depression compared to baseline. Response options ranged from −3 = “very 

much worse,” to +3 = “very much better,” with 0 representing no change (7 options in total). 

The RGRC is widely used as an outcome measure in depression trials (Fischer et al., 1999; 

Johns et al., 2013) and is commonly used to establish MIDs for patient-reported outcome 

scales.(Chen et al., 2018; Yost et al., 2011)

2.4. Data Analysis

Data for each RCT were analyzed separately rather than pooled because the three trials 

involved different clinical populations, interventions, and follow-up time frames. We 

estimated the MIDs by triangulating distribution- and anchor-based methods.(Chen et al., 
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2018; Guyatt et al., 2002; Yost and Eton, 2005; Yost et al., 2011) Distribution-based 

methods are based on the statistical distribution of the measures, while anchor-based 

methods are based on external criteria (anchors) that are clinically meaningful.(Revicki et 

al., 2008) Data were analyzed using SAS software (version 9.4, SAS Institute, Cary, NC).

2.4.1. Distribution-based methods—For effect size, we calculated 0.2 SD, 0.35 SD, 

and 0.5 SD of baseline PROMIS Depression scores. Because 0.2 and 0.5 SD approximate 

small and moderate effect sizes(Kazis et al., 1989), they can be considered the lower and 

upper bounds of an MID, and an effect size between those boundaries (e.g., 0.35 SD) can be 

a good approximation of an MID.(Chen et al., 2018; Eton et al., 2004)

Standardized error of measurement (SEM) was calculated using baseline depression scores.

(Wyrwich et al., 1999a; Wyrwich et al., 1999b) The PROMIS IRT calibrations estimate the 

standard error for each T-score. The SEM for each sample was obtained by averaging the 

individuals’ standard errors across the sample.(Embretson, 1996; Hays et al., 2000) 

Specifically, the square root of the mean of variance (i.e., standard error squared) for each T-

score across persons in the sample was computed to derive the sample SEMs. The literature 

suggests that 1 SEM corresponds closely with anchor-based MIDs for health-related quality 

of life measures.(Chen et al., 2018; Wyrwich et al., 1999a; Wyrwich et al., 1999b)

2.4.2. Anchor-based methods—Anchor-based methods map PROMIS depression 

scores onto clinically meaningful anchors. To evaluate an anchor, we correlated the anchor 

score with the PROMIS depression score. A correlation ≥ 0.3 is one criterion sometimes 

used to support the use of an anchor.(Revicki et al., 2008; Yost et al., 2011) We performed 

both cross-sectional and longitudinal anchor-based analyses.(Chen et al., 2018; Eton et al., 

2004; Yost et al., 2011)

2.4.2.1. Cross-sectional anchor-based analyses: Cross-sectional analyses address 

minimally important between-individual differences. In these analyses, PROMIS depression 

scores within each time point were mapped onto two primary anchors and one secondary 

anchor.

PHQ-9 was used as one primary anchor, given its status as a legacy measure and its well-

established MID. Correlations between PROMIS depression and PHQ-9 scores averaged 

0.72 (median = .71). A 3-point difference on the PHQ-9 represents a reasonable MID with a 

5-point difference being an upper bound.(Kroenke et al., 2016; Lowe et al., 2004) Using 

linear regression, we regressed the PROMIS depression scores on the PHQ-9 scores. The 

linearity assumption was confirmed by inspecting scatter plots. We estimated the PROMIS 

depression score that corresponded to a 3-point and a 5-point PHQ-9 change by multiplying 

the β coefficient for PHQ-9 from the regression model by 3 and 5, respectively.

Disability days in the past 4 weeks due to depression was used as the other primary anchor. 

Correlations between PROMIS depression scores and disability days ranged from 0.40 to 

0.52. Participants were divided into 4 distinct severity categories: 0–7days, 8–14 days, 15–

21 days, and 22–28 days.(Chen et al., 2018; Von Korff et al., 1992) These categories are less 

well-defined in the literature and were operationally chosen since they represent 0–25%, 26–
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50%, 51–75%, and >75% of days in the past 4 weeks as disability days. The difference in 

PROMIS scores between adjacent categories was calculated.

Global rating of depression was used as a secondary anchor because it is less frequently 

cited in the MID literature. Participants were divided into 5 categories based on being not, 

mildly, moderately, severely, or very severely unhappy or down. Correlations between 

PROMIS depression scores and global rating of depression ranged from 0.58 to 0.79. The 

difference in PROMIS scores between adjecent global rating categories was calculated.

2.4.2.2. Longitudinal anchor-based analyses: While cross-sectional analyses address 

minimally important between-individual differences, longitudinal analyses address 

minimally important change scores within individuals. In these analyses, changes in the 

PROMIS depression scores (from baseline to follow-up) were mapped onto global 

depression changes, which were determined both retrospectively and prospectively.(Chen et 

al., 2018; Yost et al., 2011)

The RGRC score collected at follow-up was used as the retrospective anchor. Participants 

were divided into 7 distinct severity categories based on RGRC: “much better,” “moderately 

better,” “a little better,” “no change,” “a little worse,” “moderately worse,” and “much 

worse.” Correlations between PROMIS depression change scores and the RGRC ranged 

from −0.37 to −0.26 in Samples 1 and 2, and −0.08 to −0.05 in Sample 3. PROMIS 

depression change scores corresponding to a major category shift (i.e., same to better or 

same to worse) was the used as a primary method of estimating MID. A proximal category 

shift (e.g., between “no change” and “a little better,” or between “a little better” and 

“moderately better”) was used as secondary way to estimate MID because the number of 

patients in some categories were too small to provide reliable estimates.

The prospective change in global rating was calculated by subtracting an individual’s 

follow-up global rating of depression from the baseline global rating.(Yost et al., 2011) 

Correlations between the PROMIS depression change scores and prospective change in 

global rating scores ranged from 0.31 to 0.52. Since the cross-sectional global rating of 

depression is score on a 5-point scale ranging from 0 (“Not unhappy or down at all”) to 4 

(“Very severely unhappy or down”), change scores had a possible range of −4 to +4, where 

negative numbers indicated worsening depression and positive numbers improved 

depression. For example, a patient who reported being “severely unhappy or down” at 

baseline and “mildly unhappy or down” at follow-up had a +2 change (3 minus 1), whereas a 

patient who reported being “moderately unhappy or down” at baseline and “severely 

unhappy or down” at follow-up had a −1 change (2 minus 3). PROMIS depression change 

scores corresponding to one major category shift (i.e., same [0] to better [+1 to +4 

combined] or same [0] to worse [−1 to −4 combined]) was the used as a primary method of 

estimating MID. A proximal category shift (e.g., between 0 to +1 or between −1 and −2) 

was used as a secondary way to estimate MID.

2.4.3. Estimating Severity Thresholds—PROMIS scale cut-points representing 

different levels of severity were estimated using two methods in our study (cross-sectional 

global rating of mood and PHQ-9 ordinal severity categories (Kroenke et al., 2010)) as well 
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as estimates from prior studies.(Amtmann et al., 2014; Cella et al., 2014; Choi et al., 2014; 

Gibbons et al., 2011; Pilkonis et al., 2014)

3. RESULTS

3.1. Sample Characteristics

For all three samples, participants were mostly male, non-Hispanic, white, married, and had 

some college education (Table 1). Mean PHQ-9 scores indicated that Sample 1 had moderate 

and Samples 2 and 3 had mild levels of depressive symptoms. The proportion of patients 

who met DSM-V criteria for major or minor depression using the PHQ-9 diagnostic 

algorithm(Kroenke et al., 2010) in the three samples was 58.1%, 24.6%, and 33.7%, 

respectively. The average proportion of patients across the 3 trials with 0–7, 8–14, 15–21, 

and 22–28 self-reported disability days was 57.9%, 17.6%, 13.7%, and 10.8%, respectively.

3.2. Distribution-based Estimates

A 0.35 effect size and one SEM constituted our two primary distribution-based MID 

estimates. As shown in Table 2, these MID estimates for the PROMIS depression T-score in 

the three samples averaged 3.44 (range, 3.31 to 3.57) and 3.60 (range, 3.32 to 3.76), 

respectively.

3.3. Anchor-based Estimates

3.3.1. Cross-sectional anchor-based estimates—For the 24 models regressing 

PROMIS depression scores on PHQ-9 scores (2 scores [baseline and follow-up] for 4 

PROMIS scales in 3 studies), each 1-point change in PHQ-9 score was associated with a 

mean PROMIS T-score change of 1.25 points (median = 1.23; interquartile range, 1.19 to 

1.32). As shown in Table 2, a 3-point PHQ-9 difference (i.e. MID for PHQ-9) corresponded 

to an average difference in the PROMIS depression T-score of 3.76 (range, 3.42 to 4.29). 

Using a 1-category shift among the four ordinal categories of disability days, the average 

MID estimate was 3.70 (range, 2.70 to 4.97).

3.3.2. Longitudinal anchor-based estimates—Prospective and retrospective global 

change in mood ratings (using the three categories of better, same, or worse) yielded MID 

estimates of 3.52 and 2.51, respectively (Table 2).

3.4. Summary of MID Estimates across 6 Methods and 3 Samples

The six primary distribution- and anchor-based MID estimates are plotted in Figure 1. Of the 

18 MID estimates from the three samples, 15 were narrowly clustered in the 3 to 4 point 

range, two were fairly close to this cluster, and only one was a major outlier. Integrating all 

six methods, a T-score of 3.5 points (with a lower and upper boundary of 3 and 4 points) was 

considered a reasonable MID estimate

3.5. Secondary anchor-based estimates—As shown in the Supplementary Table, 

the MID estimate of 7.86 using cross-sectional global rating of mood was substantially 

higher than MIDs provided by our six primary methods, whereas MID estimates using finer 
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gradations of prospective and retrospective longitudinal change were lower (2.00 and 1.57, 

respectively).

3.6 MID Estimates across Four Fixed-Length PROMIS Depression Scales

Across the four fixed-length PROMIS depression scales, the MID estimates were largely 

comparable (See Figure 2). We observed no particular pattern for the MID estimates except, 

as expected, the more items in a scale, the smaller the SEM-based estimate. However, the 

difference between the lowest and highest SEM-based estimates was 1 point or less (0.96, 

1.06, and 0.79 in samples 1, 2, and 3, respectively). Therefore, the MIDs reported in Table 2 

and Figure 1 are the averages of the estimates across the four fixed-length scales.

3.7. Severity Thresholds for for PROMIS Depression Scales

Table 3 summarizes estimates of PROMIS T-score cut-points for PROMIS depression scales. 

Although estimates vary with the type of sample and method of estimation, PROMIS T-

scores of 55, 60, 65, and 70 were approximate thresholds for mild, moderate, moderately 

severe, and severe depression, respectively.

4. DISCUSSION

Our study has several important findings. First, the optimal MID point estimate for the 

PROMIS depression scales was 3.5, with most estimating methods yielding MIDs in the 3 to 

4 point range. Second, MID estimates for the four fixed-length PROMIS depression scales 

were similar. Third, PROMIS depression T-scores correlated strongly with scores on the 

PHQ-9 legacy scale, and each 1-point change in the PHQ-9 score was associated with a 

1.25-point change in the PROMIS depression T-score. Fourth, PROMIS T-scores of 55, 60, 

65, and 70 may represent reasonable cut-points for mild, moderate, moderately severe, and 

severe depression, respectively.

To our knowledge, this study is the first to provide robust MID estimates for PROMIS 

depression scales by using three clinical trial samples and multiple estimation methods. The 

only previous study to suggest a possible MID focused on 194 patients undergoing treatment 

for depression over 12 weeks and used PROMIS CAT administration and a retrospective 

global rating of change anchor to provide an MID estimate of 2.5 to 5 points.(Pilkonis et al., 

2014)

The strong correlations (mean = 0.72) between PROMIS scales and the PHQ-9 were similar 

to correlations previously reported that ranged from 0.63 to 0.84.(Amtmann et al., 2014; 

Choi et al., 2014; Pilkonis et al., 2014; Tang et al., 2019; Vilagut et al., 2015) Second, the 

correspondence between PROMIS and PHQ-9 scores (1.25 point T-score change for each 1 

point change in the PHQ-9) may be useful in interpreting studies that use only one of these 

measures. Although regression of PROMIS scores on PHQ-9 scores met the linearity 

assumption in our study, further research is needed to substantiate this conversion ratio. 

Some studies have used IRT, equipercentile or other linking strategies to cross-walk 

PROMIS scores to scores on the PHQ-9 and other depression scales.(Choi et al., 2014; 

Gibbons et al., 2011; Kaat et al., 2017; Kim et al., 2017; Pilkonis et al., 2014)

Kroenke et al. Page 8

J Affect Disord. Author manuscript; available in PMC 2021 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Ordinal categories of depression severity complement continuous scores in both research 

analyses as well as clinical treatment decisions. Integrating results using several different 

methods from both our study and prior research (Amtmann et al., 2014; Cella et al., 2014; 

Choi et al., 2014; Gibbons et al., 2011; Pilkonis et al., 2014) suggest PROMIS T-score 

depression scores of 55, 60, 65, and 70 might serve as preliminary thresholds for mild, 

moderate, moderately severe and severe depression, respectively. However, given the 

considerable variability in threshold estimates depending upon patient sample and methods 

used to estimate thresholds, further research is warranted.

Our finding that the four fixed-length PROMIS depression scales had comparable MID 

estimates is concordant with what has been previously reported for the PROMIS pain scales.

(Chen et al., 2018). Additionally, fixed-length scales have been found to yield relatively 

similar results as those administered by CAT.(Choi et al., 2010) Collectively, these findings 

suggest flexibility for researchers and clinicians in choosing a PROMIS measure depending 

upon whether depression is a primary or secondary outcome, respondent burden 

considerations, and degree of desired precision.

The disability days anchor has a couple limitations. Although used as an anchor to assess 

MID for PROMIS and other pain measures in a previous report (Chen et al., 2018), it has 

been less studied than other anchors. Also, because the version of the measure used in our 

study asked patients to report disability days due to either depression or pain, this might 

have overestimated the number of disability days due specifically to depression. 

Nonetheless, MID estimates using the disability days anchor approximated estimates derived 

from other anchors.

Other limitations of our study should also be acknowledged. First, participants were 

disproportionately male as the majority of enrollees were recruited from VA primary clinics. 

Second, depression severity was mild to moderate. Therefore, our findings should be 

replicated in patients seen in mental health settings or who may have more severe 

depression. Third, two trials focused on patients with chronic pain and the third on stroke 

survivors. To this end, the concordance of some of our findings with studies of PROMIS 

depression scales in other populations is encouraging. Fourth, the follow-up times differed 

across the three studies (3 months or 6 months). Fifth, it is possible that MID estimates 

derived from the two global anchors that collapsed several levels of change into more 

inclusive categories (i.e., “better” and “worse”) represent more than minimally important 

differences. In this regard, it is reassuring that these MID estimates were similar in 

magnitude to those obtained by other distribution-based and anchor-based methods.

In conclusion, six approaches to estimating MID in three samples all converged on a 

PROMIS depression T-score in the 3 to 4 point range. Since there is not a consensus on one 

best method for estimating MID, the relative similarity of MID estimates using multiple 

approaches provides reasonable support for our triangulated estimate. Future research should 

focus on additional clinical populations including a broader spectrum of primary care and 

specialty clinic patients. Also, the ordinal depression severity thresholds represented by 

PROMIS T-scores of 55, 60, 65, and 70 warrant further study. Meanwhile, our MID 
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estimates can be used to interpret research data and guide clinical decisions as well as 

inform power calculations for clinical studies.
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Highlights

• A minimally important difference (MID) for the PROMIS depression T-score 

is 3 to 4 points.

• PROMIS depression scales of varying lengths have a similar MID.

• A PHQ-9 change of 1 point equates with a PROMIS T-score change of 1.25 

points.

• PROMIS T-scores of 55, 60, 65, and 70 represent mild, moderate, moderately 

severe, and severe depression.
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Figure 1. 
Minimally Important Difference (MID) for PROMIS Depression Scales T-scores Using Six 

Methods. For cross-sectional anchor-based estimates, only estimates from baseline data are 

plotted. Average category shift” is the mean T-score change between adjacent categories for 

the 3 categorical anchors (see Table 2). The MID estimates in the figure were the average 

MIDs across the four PROMIS depression measures, as the 4 PROMIS depression measures 

were comparable in MID estimates.

PHQ-9 = Patient Health Questionnaire 9-item depression scale. ES = effect size in standard 

deviation units of the baseline scores. SEM = standard error of measurement. MID = 

minimally important difference. Retro = retrospective
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Figure 2. 
Minimally Important Difference (MID) Estimates across Four PROMIS Depression 

Measures of Varying Lengths.
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Table 1.

Characteristics of Three Samples in the Randomized Controlled Trials (RCTs)*

Sample 1 CAMEO RCT 
(N1=153)

Sample 2 SPACE RCT 
(N2=240)

Sample 3 SSSM RCT 
(N3=258)

Clinical Population Chronic low back pain Chronic musculoskeletal pain Stroke survivors

Recruitment Setting Primary care Primary care Neurology

Age, mean (SD) 58.1 (9.3) 58.3 (13.7) 61.7 (10.8)

Male, n (%) 140 (91.5) 208 (86.7) 209 (81.0)

Race,* n (%)

 White 111 (72.5) 207 (86.2) 166 (64.3)

 Black 37 (24.2) 18 (7.5) 78 (30.2)

 Other 5 (3.3) 15 (6.3) 14 (5.4)

Education, n (%)

 Less than high school 8 (5.2) 6 (2.5) 31 (12.2)

 High school 49 (32.0) 71 (29.6) 85 (33.3)

 Technical school or some college 74 (48.4) 103 (42.9) 80 (31.4)

 College degree or greater 22 (14.4) 60 (25.0) 59 (23.1)

Marital status, n (%)

 Married 81 (52.9) 135 (56.5) 135 (52.5)

 Divorced 43 (28.1) 60 (25.1) 68 (26.5)

 Other 29 (19.0) 44 (18.4) 54 (21.0)

PROMIS T-scores, mean (SD)

 Depression 4-item 53.5 (9.9) 50.3 (9.1) 51.3 (9.2)

 Depression 6-item 53.2 (10.3) 49.9 (9.5) 50.5 (10.0)

 Depression 8-item 53.0 (10.2) 49.6 (9.5) 50.3 (9.9)

 Depression short-form 53.0 (10.3) 49.7 (9.7) 50.0 (10.3)

PHQ-9 depression score (possible range: 
0–27), mean (SD)

11.1 (6.2) 6.2 (5.0) 7.7 (6.2)

Cross-sectional Global Ratings of 
Depression (0–4), mean (SD)

2.5 (1.0) 2.0 (0.9) 1.9 (1.0)

DSM-V depressive disorder, N (%)

 Major depression 68 (44.4) 36 (15.0) 66 (25.6)

 Minor depression 21 (13.7) 23 (9.6) 21 (8.1)

Disability days in the past 4 weeks, mean 
(SD)

16.3 (8.6) 10.3 (9.0) 5.1 (7.7)

*
CAMEO = Care Management for Effective Use of Opioids RCT

SPACE = Strategies for Prescribing Analgesics Comparative Effectiveness RCT
SSSM = Stroke Survivor Self-Management RCT
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Table 2.

Minimally Important Difference (MID) for PROMIS Depression T-Score across Three Clinical Trials Using 

Different Methods*

MID Estimation Method Sample 1 (CAMEO) 
(N1=153)

Sample 2 (SPACE) 
(N2=240)

Sample 3 (SSSM) 
(N3=258)

Average Across 
Samples and 

Time

Baseline 6 months Baseline 3 months Baseline 3 months

Distribution-based analysis

 Effect size

  • 0.2 standard deviation 2.04 1.89 1.97 1.97

  • 0.35 standard deviation 3.57 3.31 3.45 3.44

  • 0.5 standard deviation 5.09 4.73 4.93 4.92

Standard error of measurement

  • 1-SEM 3.32 3.76 3.73 3.60

  • 2-SEM 6.64 7.52 7.46 7.21

Cross-sectional anchors

Legacy measure cross-walk

• PHQ-9 change (3 points) 3.69 3.87 3.69 4.29 3.42 3.57 3.76

• PHQ-9 change (5 points) 6.15 6.45 6.15 7.15 5.70 5.95 6.26

Disability Days (past 4 weeks)

• 0–7 to 8–14 3.10 6.55 4.43 4.80 9.23 4.85 5.49

• 8–14 to 15–21 4.13 1.63 3.65 1.38 1.08 6.13 3.00

• 15–21 to 22–28 3.15 6.73 2.98 6.05 −0.35 −2.88 2.61

Average category shift change
† 3.46 4.97 3.69 4.08 3.32 2.70 3.70

Longitudinal anchors

Prospective global change

• Same to Better 3.44 5.69 3.73 4.29

• Same to Worse −1.70 −3.42 −3.12 −2.75

Average category shift change
† 2.57 4.56 3.43 3.52

Retrospective global change

• Same to Better 2.74 2.29 0.30 1.78

• Same to Worse −4.58 −3.84 −1.28 −3.23

Average category shift change
† 3.66 3.07 0.79 2.51

*
The MID estimates in the table are the averages MID estimates across the 4 PROMIS scale versions. The 4 versions were comparable in MID 

estimates

†
Average category shift is the mean PROMIS T-score change between adjacent categories for these 3 categorical anchors
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Table 3.

PROMIS T-scores Corresponding to Depression Severity Categories in Present and Prior Studies

Study
Method to 

Derive 
Categories

PROMIS Depression T-Score Equivalent

Present 

Study
a

Patient 
Global Mood 

b

Present 

Study
a

Patient 
PHQ-9 

Range Lower 

Bound 
c

Gibbons 2011
Patient 

PHQ-9 Range 
Lower Bound 

c

Amtmann 2014
Patient PHQ-9 
Range Lower 

Bound 
c

Choi 2014
Patient 
PHQ-9 
Range 
Lower 

Bound 
c

Pilkonis 2014
Patient 
PHQ-9 

Range Mean 
d

Cella 2014
Clinical 

Experts
e

Mild Depression 52 47 42 53 53 55 55

Moderate 
Depression

58 53 52 59 60 60

65Moderately 
Severe 

Depression

65 60 64 65 66 66

Severe 
Depression

73 66 73 70 72 72 75

a
Present study refers to data from all 3 trials combined in this paper.

b
To the question about global mood in the past 7 days, responses of “mildly unhappy or down”, “moderately unhappy or down”, “severely unhappy 

or down”, and “very severely unhappy or down” are classified as mild, moderate, moderately severe, and severe.

c
T-score corresponding to PHQ-9 scores of 5, 10, 15, and 20 which represent the lower bound of mild, moderate, moderately severe, and severe 

depression.

d
Mean T-score for patients with PHQ-9 scores of 5–9, 10–14, 15–19, and 20–27 which represent the ranges of mild, moderate, moderately severe, 

and severe depression.

e
T-score corresponding to what clinical experts considered mild, moderate and severe symptoms by rating symptom vignettes from PROMIS item 

bank data in 507 cancer patients.
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