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1. Introduction

The most accurate and reliable method of measuring pain is self-report, making validation of
patient-reported pain outcome measures critical to both research and clinical care.8 Although
many pain measures have been validated, actual adoption of a measure in research and
clinical care depends heavily on practical aspects such as brevity, public domain
accessibility, and appropriateness for the settings.8: 16 To fulfill these pragmatic criteria, the
National Institutes of Health developed the Patient-Reported Outcomes Measurement
Information System (PROMIS)®, which includes several pain measures.

The PROMIS-Pain Interference (PROMIS-PI) scales measure the extent to which pain
interferes with physical, mental, and social activities.> These scales were developed based on
item response theory,! which allows for both computerized adaptive testing (CAT) and
fixed-length scales with small numbers of informative items to minimize response burden. In
addition to the CAT version, 4 fixed-length PROMIS-PI scales are available for adults: one
with 4 items, two with 6 items, and one with 8 items.

Although the PROMIS-PI scales have demonstrated reliability and validity across diverse
populations,’: 3 enhanced interpretability of the PROMIS-PI scales is needed to support their
usefulness in clinical trials and patient care. One important aspect to improve 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.”12 (p- 377)
Estimates of MIDs can help researchers, clinicians, and policy makers better interpret the
magnitude of treatment effects and can provide a metric to calculate statistical power.18

Three studies have estimated the MID for adult PROMIS-PI scales’% 26 and contributed to
the limited knowledge on PROMIS-PI interpretability, but gaps still exist. First, MIDs are
often context-specific and can vary by populations.1? It is essential to obtain MIDs from
various samples to evaluate convergence. The previous studies estimated MIDs with either
one disease population’: 26 or with data pooled from two disease populations (i.e., low back
pain and depression) rather than analyzed separately.? Second, triangulation of methods for
MID estimation is still needed, as each method has strengths and weaknesses.® 18 Yost et al.
26 ysed method triangulation but focused on PROMIS-Cancer scales with 10 pain
interference items (i.e., different from non-cancer scales). Third, MID estimates from
randomized clinical trials (RCTSs) are still needed, as MIDs derived from RCTs may differ
from those estimated through observational studies.1® No previous studies used data from
RCTs. Fourth, it is unknown whether MIDs derived from fixed-length scales that vary in
number of items are similar, because the prior studies focused on only one version.

The study purpose was to estimate MIDs for the 4 fixed-length PROMIS-PI scales. Fixed-
length scales rather than CAT administration were chosen because in many clinical and
research settings fixed-length scales are more feasible to administer, which is why they have
been offered as a viable option by PROMIS developers. We contribute to the literature by
separately analyzing 3 clinical samples from RCTSs, administering 4 fixed-length scales, and
triangulating methods for MID estimation.
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2. Methods

2.1. Design and Participants

In this psychometric study, data were analyzed from three RCTs conducted between 2012
and 2017 with 759 patients. Sample 1 consisted of 261 primary care patients participating in
an RCT to compare the effectiveness of pharmacological versus behavioral approaches for
chronic low back pain (NCT01236521). Sample 2 consisted of 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 (NCT01583985). Sample 3
consisted of 258 stroke survivors participating in an RCT evaluating the efficacy of a stroke-
self-management program (NCT01507688).

2.2. Procedures

The study was approved by the Indiana University Institutional Review Board. For each
RCT, informed consent was obtained from all participants. The participants completed the
questionnaires at baseline and follow-up. Follow-up assessments were conducted 6 months
after baseline for Sample 1 and 3 months after baseline for Samples 2 and 3. Demographic
and clinical characteristics were captured at baseline through self-report. Patient-reported
outcome data were collected from interviews administered by trained research personnel.

2.3. Measurement

2.3.1. PROMIS-Pain Interference (PI) fixed-length scales—~Participants completed
the following 4 fixed-length PROMIS-PI scales: the 6-item original short form (6b), 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).*
Response formats for all scales were a 5-point ordinal rating scale of “Not at all,” “A little
bit,” “Somewhat,” “Quite a bit,” and “Very much.” Raw score totals on each scale were
converted to an item response theory-based T-score using the PROMIS scoring manual.*
(More information can be found at www.healthmeasures.net.) T-scores allow for comparing
scores between PROMIS-PI scales with different lengths and comparing scores to the
population norm. In this paper, all PROMIS-PI scores were reported in the T-scores metric.
A T-score of 50 is the average for the US general population with a standard deviation (SD)
of 10.1 A higher T-score represents higher pain interference. The reliability and validity of
the PROMIS-PI scales have been well supported.3 For the current samples, Cronbach’s
alphas for PROMIS-PI raw scores at baseline ranged from 0.88 to 0.97.

2.3.2. The Brief Pain Inventory Interference (BPI-1) Scale—The BPI is among the
most extensively used pain scales in clinical research.® The 7-item BPI interference (BPI-1)
scale measures pain interference on mood, physical activity, work, social activity, relations
with others, sleep, and enjoyment of life. This scale is conceptually comparable to the
PROMIS-PI measures. Each BPI-1 item is scored from 0="Does not interfere” to
10="Completely interferes,” and the scale score is the mean of the 7 items.> Scores range
from 0 to 10 with higher scores indicating greater pain interference. The reliability and
validity of the BPI are well-established.5 For the current samples, the Cronbach’s alphas for
BPI-I ranged from 0.85 to 0.94.
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2.3.3. Disability Days—A single item used in several previous studies'®: 21 assessed the
number of patient-reported disability days due to 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 pain?” Disability days were coded into 4 ordinal categories: <7 days, 7-14
days, 15-21 days, and 22-28 days. Each ordinal category is considered a clinically-distinct
group.2!

2.3.4. Cross-sectional Global Ratings of Pain—The cross-sectional global rating of
pain assesses patient pain on average in the past 7 days. Following the approach developed
by Yost et al.,28 a 5-point ordinal scale ranging from 0 = “no pain” to 4 = “very severe pain”
was used. Each ordinal category is considered a clinically-distinct group.28

2.3.5. Retrospective Global Ratings Change (RGRC)—The RGRC assesses the
overall clinical response as judged by the participant.® At follow-up, participants rated their
pain change compared to their baseline pain. Response options ranged from -3 = “very
much worse,” to +3 = “very much better,” with O representing no change (7 options in total).
The RGRC is widely used as an outcome measure in chronic pain clinical trials® and is
commonly used to establish MIDs for patient-reported pain scales.?: 26

2.4. Data Analysis

Data for each participating RCT were analyzed separately rather than pooled because the 3
RCTs involved different clinical populations, interventions, and follow-up time frames. Data
analyses were carried out using SAS software (version 9.4, SAS Institute, Cary, NC, 2002-
2015).

We estimated the MIDs for the PROMIS-PI scales by triangulating distribution- and anchor-
based methods as suggested in the literature.12 25: 26 Djstribution-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.18

2.4.1. Distribution-based methods—Two established distribution-based methods were
used: (1) effect size and (2) standardized error of measurement (SEM). For effect size, we
calculated 0.2 SD, 0.35 SD, and 0.5 SD of baseline PROMIS-PI scores. Because 0.2 SD
approximates a small effect size,b score differences less than 0.2 SD are likely to have less
than a minimally important difference.1! Because 0.5 SD approximates a medium effect
size, score differences significantly above 0.5 SD are likely to have more than a minimally
important difference. A score difference between those boundaries (e.g., 0.35 SD) can be a
good approximation of a MID.11

Standardized error of measurement (SEM) was calculated using baseline PROMIS-PI
scores.23: 24 The SEM indicates the precision of the outcome measure and can be interpreted
as the smallest difference likely to reflect a true difference or change rather than a
measurement error.18 In the item response theory framework, each participant has a standard
error associated with that individual’s T-score. The SEM for each sample was obtained by
averaging the individuals’ standard errors across the sample.10: 13 Specifically, the square
root of the mean of variance (i.e., standard error squared) for each T score across persons in

Pain. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chenetal.

Page 5

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.23: 24
Depending on the context, 2 SEMs can also be an appropriate approach to estimate the MID.
22 One SEM and 2 SEMs respectively correspond to 68% and 95% confidence interval
bands around individual scores.1”: 22 To reconcile different recommendations, we decided
that the final MIDs should be neither notably lower than one SEM nor notably higher than
two SEMs.

2.4.2. Anchor-based methods—Anchor-based methods map PROMIS-PI score
differences onto differences in clinically meaningful anchors. The clinical anchors share a
conceptual similarity to PROMIS-PI. One factor in evaluating an anchor was the correlation
between the score on the anchor measures and the PROMIS-PI score. Pearson correlations >
0.3 indicated that the anchor might be a stronger measure for estimating a MID. In contrast,
MID estimates derived from anchors that had lower correlations with the PROMIS-PI should
be interpreted more cautiously.18: 26 We performed both cross-sectional anchor-based
analysis and longitudinal anchor-based analysis as described below.11: 26

2.4.2.1. Cross-sectional anchor-based analyses: Cross-sectional analyses address
minimally important between-individual differences. In these analyses, PROMIS-PI scores
within each time point were mapped onto clinically meaningful anchors.

We used BPI-I as the cross-sectional anchor given its conceptual similarity to the PROMIS-
Pl and the known information about its MIDs. In our study, correlations between PROMIS-
Pl and BPI-I scores ranged from 0.63 to 0.85. One point on the BPI-I scale represents a
MID,8 so we sought to estimate the PROMIS-PI score that corresponded to 1 point change
on the BPI-I scale. Using linear regression, we regressed the PROMIS-PI scores on the BPI
interference scores. The linearity assumption was confirmed by inspecting scatter plots.

In addition, we conducted supplementary analyses using two less established anchors: the
Cross-sectional Global Ratings of Pain (correlations with PROMIS-PI: 0.37 — 0.82.) and
Disability Days due to pain (correlations with PROMIS-PI: 0.46 to 0.61). Participants were
divided into 5 distinct categories based on global ratings response categories: no pain, mild
pain, moderate pain, severe pain, and very severe pain. Then, participants were divided into
4 distinct categories based on disability days response categories: <7 days, 7-14 days, 15-21
days, and 22-28 days.?! Because these two anchors are infrequently cited in the MID
literature, it is less clear if the calculated score differences represent minimally important
differences.

2.4.2.2. Longitudinal anchor-based analyses: While cross-sectional analyses address
minimally important between-individual differences, longitudinal anchor-based analyses
address minimally important changes based on within-individual change scores. In these
analyses, changes in the PROMIS-PI scores (from baseline to follow-up) were mapped onto
global pain changes, which were determined both retrospectively and prospectively.26

The RGRC score collected at follow-up was used as the retrospective anchor. Correlations
between PROMIS-PI change scores and the RGRC ranged from 0.23 to 0.49. Participants
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were divided into 7 distinct categories based on RGRC: “much better,” “moderately better,”
“a little better,” “no change,” “a little worse,” “moderately worse,” and “much worse.”
PROMIS-PI change scores corresponding to one category shift (e.g., between “no change”
and “a little worse,” or between “a little worse” and “moderately worse”) were used as MID
estimates.26

The prospective change in global rating of pain was used as the prospective anchor. To
calculate an individual’s prospective change in global rating, we subtracted the individual’s
follow-up global rating of pain from his or her baseline global rating of pain. In our study,
the correlations between the PROMIS-PI change scores and prospective change in global
rating of pain scores ranged from 0.26 to 0.64. Since the cross-sectional global rating of pain
is on a 5-point scale ranging from 0 (“No pain™) to 4 (“\Very severe pain”), change scores
had a possible range of —4 to +4, where negative numbers indicated worsening pain and
positive numbers improved pain. For example, a patient with severe pain at baseline and
mild pain at follow-up had a +2 change (3 minus 1), whereas a patient who had moderate
pain at baseline and severe pain at follow-up had a —1 change (2 minus 3). We considered a
1-point change in the negative (worsened) or positive (improved) direction as clinically
meaningful.26 Mean changes in the PROMIS-PI T-score corresponding to a 1-point change
were considered as estimates of the M1D.28

2.4.3. Methods reconciliation—Since MIDs estimated by different methods can differ,?
the final recommended MIDs were derived from considering various distribution- and
anchor-based methods. We attempted to identify a range of MID estimates as opposed to a
fixed value. Among the various anchors, we considered the proximity of the anchor to the
PROMIS-PI scales and the anchors’ level of acceptance, as discussed in the literature. We
prioritized two types of anchors: (1) those that share conceptual similarity with PROMIS-PI
scales and are considered a legacy pain interference scale (i.e., BPI-1); and (2) those that are
widely accepted in the literature (i.e., retrospective global ratings of change, prospective
change in global ratings of pain). Distribution-based estimates were used to set approximate
bounds of MID estimates. The final MIDs should not be notably lower than a 0.2 effect size
and one SEM to ensure that the MIDs exceed both a trivial difference and the measurement
error. At the same time, the final MID estimates should not be notably higher than a 0.5
effect size or two SEMs to ensure that the difference is minimally important as opposed to
moderately or substantially important. All PROMIS-PI MIDs were reported in T-score
metric.

3. Results

3.1. Sample Characteristics

A total of 759 participants completed the baseline and follow-up assessments. Table 1
summarizes the sample characteristics. For all 3 samples, participants were mostly male,
non-Hispanic, white, married, had some college education, and had just enough income to
make ends meet. At baseline, Samples 1 and 2 had worse pain than the US population norm
(i.e., mean PROMIS-PI scores were one SD above the population norm of 50), while Sample
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3 had a pain interference level close to the US population norm (i.e., mean PROMIS-PI
scores were within 1/3 SD above the US population norm).

3.2. Distribution-based Estimates

We considered a 0.35 effect size and one SEM together for distribution-based MID
estimates. As shown in Table 2, the distribution-based MID estimates for Samples 1 and 2
(pain samples) were between 1.5 and 2.5 points. For Sample 3 (non-pain sample), the
distribution-based MID estimates were between 3 and 4 points.

3.3. Anchor-based Estimates

3.3.1. Cross-sectional anchor-based estimates—As shown in Table 2, for Samples 1
and 2, each 1-point difference on the baseline BPI-1 score (i.e., MID) corresponded to about
a 2-point difference in the PROMIS-PI score. For Sample 3, each 1-point difference on the
BPI-1 corresponded to about a 3-point difference in the PROMIS-PI scores.

3.3.2. Longitudinal anchor-based estimates (i.e., minimally important change)
—Longitudinal anchor-based estimates are also listed in Table 2. For Samples 1 and 2, the
minimally important change estimates ranged from 2.0 to 3.5 points. For Sample 3, the
minimally important change estimates ranged from 3.0 to 4.5 points.

3.3.3. Secondary anchor-based estimates—When Cross-sectional Global Ratings of
Pain and Disability Day were used as anchors, the PROMIS-PI difference scores were 3.0 to
4.0 points for Samples 1 and 2, and 5.0 to 7.0 points for Sample 3. (See supplemental
material.) These differences were notably beyond the 0.5 effect size.

3.4. Summary of MID Estimates across Methods, Samples, and Four Fixed-Length Scales

The distribution and anchor-based MID estimates are plotted in Figure 1. The final MID
recommendation was derived from combining the distribution- and anchor-based methods.
The MID estimates were rounded to the nearest half-integer to inform the recommended
MIDs ranges.2® Taken together, the MID estimates for the two pain-specific samples
(Samples 1 and 2) ranged from 2.0 to 3.0 points (i.e., in the vicinity of 2.5 points). The MID
estimates for the non-pain specific sample (Sample 3) ranged from 3.5 to 4.5 points (i.e., in
the vicinity of 4 points).

3.5. MID Estimates across Four Fixed-Length PROMIS-PI Scales

Across the 4 fixed-length PROMIS-PI scales, the MID estimates were largely comparable
(See Figure 2). We observed no particular pattern for the MIDs estimates with SEM
estimates being the only exception: as expected, the longer the scale, the smaller the SEM
estimate. In other words, the longest PROMIS-PI scale (i.e., 8-item) consistently had the
smallest SEMs, while the shortest PROMIS-PI scale (i.e., 4-item scale) consistently had the
highest SEMs. However, the difference between the SEM-based estimates for the scores
were within 0.6 points. Because the MID estimates were quite similar regardless of the scale
length, the MIDs reported in Table 2 and Figure 1 are the averages of the estimates across
the 4 fixed-length scales.
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4. Discussion

In this study, we triangulated multiple distribution- and anchor-based methods to establish
MIDs for PROMIS-PI scales. We estimated MIDs with 3 different samples and compared
MID estimates for the PROMIS-PI scales of different lengths. Based on our findings, the
distribution-and anchor-based MID estimates showed convergence. For the pain samples, the
MIDs ranged from 2.0 to 3.0 points, and for the non-pain sample, the MIDs ranged from 3.5
to 4.5 points. The MID estimates were comparable across the 4 fixed-length PROMIS-PI
scales.

To our knowledge, this was the first study to estimate MIDs for PROMIS-PI scales with
various clinical samples. By separately analyzing data from 3 RCTs with different clinical
samples, we uncovered the sample-dependence issue related to PROMIS-PI MID estimates.
As methodologists have suggested, MIDs are often context-specific and can vary by
population.1® For a measurement tool, there is not necessarily a single MID value that is
appropriate across various applications. We found that the MID estimates were smaller for
the pain samples than the non-pain sample (i.e., stroke survivors). These findings may be
explained by several factors. First, the pain and non-pain samples differed in the baseline
level of pain interference. On average, the patients in two pain samples had a pain
interference level of 62, while the patients in the non-pain sample had a pain interference
level of 53. The PROMIS-PI scales are most precise at the 60-65 level.* The smaller
measurement error when the scores were close to 62 explains smaller SEM estimates for the
two pain samples. Second, our non-pain sample was more heterogeneous than the pain
samples in terms of pain severity and interference. For the two RCTs of chronic pain, having
moderate to severe pain was part of the inclusion criteria, whereas for the RCT of stroke
survivors, having pain was not part of the inclusion criteria. The heterogeneity was reflected
by larger SDs for PROMIS-PI scores for the non-pain sample than the pain samples.
Because SD is a multiplication term to calculate the effect-size based estimates, the larger
SDs led to larger effect-sized based estimates for the non-pain sample. Another factor was
that pain in the two pain trials was chronic and musculoskeletal whereas pain in the stroke
sample may have varied more in type, duration, and location, again contributing to greater
variability in MID estimates.

This study was also the first in which MIDs were estimated among all fixed-length adult
PROMIS-PI scales. Four short forms are available for adult PROMIS-PI scales.*
Researchers and clinicians face the decisions of choosing between these scales with different
lengths. We found that the 4 fixed-length scales had highly comparable MID estimates. The
SEM-based estimates were the only exception: the longer the scale, the smaller the SEM
estimate, which makes sense because reliability and precision generally increase as scale
length increases. Among the 4 fixed-length scales, the 8-item version was most precise, and
therefore it had the smallest SEM estimates. For a given study, when the precision of a
measure is a priority, the 8-item scale is ideal. However, the differences in SEM-based
estimates were small. Also, other types of MID estimates were almost identical across the 4
fixed-length scales. Therefore, use of the shorter versions would be reasonable based on
other factors such as respondent burden.
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Our MID estimates for the two pain samples are close to the 2 point MID estimated by Deyo
and colleagues’ in which the 4-item PROMIS-PI scale was evaluated among older adults
with chronic musculoskeletal pain. According to Deyo et al.,” a 2-point difference can be
considered to be an MID, as it corresponded to a difference between “slightly better” and
“much better” (or “slightly worse” and “much worse™). Our study addressed a limitation of
Deyo et al. by incorporating legacy measures and triangulating multiple methods. Our MID
estimates in the two pain samples are also consistent with MIDs in other studies for the
PROMIS physical function scales (i.e., 2 points)}* and PROMIS pediatrics pain interference
form (i.e., 2.0 to 3.0 points).20

However, our MID estimates for the two pain samples are smaller than those reported in two
earlier studies. In a study of the PROMIS cancer scales by Yost et al.,26 4.0 to 6.0 points
were reported as the MIDs for the 10-item Cancer Pain Interference Scale. In a study by
Amtmann and colleagues combining patients with low back pain and patients with
depression,? 3.5 to 5.5 points were reported as the MID range for the PROMIS-PI CAT
version. Differences in MID estimates between our study and these pioneer studies can be
explained by two factors. The first factor has to do with the sample differences. Compared to
our pain samples, the samples in Yost et al. and Amtmann et al. were more heterogeneous in
terms of pain interference (i.e., higher SDs), and they had lower pain interference scores on
average. Their MID estimates were closer to the MID estimated in our non-pain sample (i.e.,
3.5 t0 4.5). The second factor has to do with methodological differences. For distribution-
based estimates, Yost et al. and Amtmann et al. used 0.8 SD as the upper bound of their MID
estimates, whereas we consider that MI1Ds should not be notably higher than 0.5 SD (a
moderate effect size).? In addition, Yost et al. and Amtmann et al. used anchors that were
slightly different from ours. They both used 0.5 SD of the BPI-1 as an MID anchor, whereas
we followed the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) recommendation? by using a 1-point BPI-1 as the MID anchor. Some anchor
categories they used were also wider than the categories we used. For example, Yost et al.
combined “a little better” and “moderately better” into one category, whereas we treated
those as two clinically distinct categories for the MID estimation. Some of the MID
estimates by Yost et al. and Amtmann et al. may be moderately important, or in other words,
more than minimally important.

Our study has several strengths. First, the MIDs were estimated separately in 3 RCTs with
various samples. Each individual RCT was large enough (sample sizes: 200-250) for
psychometric analysis on its own. Analyzing data separately for each RCT allowed us to
identify whether there were sample-dependence issues related to MID estimates. Second, to
estimate MIDs, we triangulated multiple methods including distribution-based methods,
anchor-based methods, analysis of cross-sectional data, and analysis of longitudinal data. No
single method for MIDs estimation is without limitations, so method triangulation made our
conclusions more robust. Third, we estimated MIDs for 4 adult fixed-length PROMIS-PI
scales, which can inform scale selection for researchers and clinicians.

We acknowledge there were several study limitations. First, the sample size was small in a
few clinically distinct anchor categories, particularly the cross-sectional global rating of pain
categories. We omitted subgroups with a sample size less than 10 in MID estimations, as

Pain. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chen et al. Page 10

estimates based on fewer observations would be unstable.28 Second, study participants were
largely men (81% to 92%). Third, the follow-up times differed across the three studies (3
months or 6 months). Fourth, controversies related to certain anchors exist. Although the
retrospective global rating of pain (RGRP) is widely used in the MID literature, it can be
subject to recall and reconstruction bias. We supplemented the RGRP measure by
prospectively measuring cross-sectional global ratings of pain so we could calculate the
prospective change in global rating of pain. However, this prospective change has not been
widely cited in the MID literature, and additional research is needed to determine the
optimal methods to measure global change of pain.

This study has implications for future research. First, although we estimated MIDs in several
clinical groups, it would be useful to expand the evaluation of the PROMIS-PI to additional
subgroups, such as samples with specific pain conditions (e.g., headache, visceral pain), with
different durations of pain, and with a broader distribution of pain interference. Second,
further evaluation of the quality of anchors (i.e., RGRC, disability days, cross-sectional
global rating)® is still needed. Some anchors may capture clinically important differences
that are meaningful but beyond minimally important. Using those anchors may have a risk of
over-estimating the MID.18

In conclusion, we established a range of MIDs for 4 fixed-length PROMIS-PI scales.
Researchers and clinicians should consider the sample heterogeneity and level of pain
interference when choosing a specific MID number. The estimated MIDs can be used to
interpret research data and guide clinical decisions. The MID estimates can also inform
power calculations for efficacy and effectiveness studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Minimally Important Difference as Estimated Using Most Accepted Approaches

For cross-sectional anchor-based estimates, only estimates from baseline data are plotted.
The MID estimates in the figure were the average MIDs across the 4 PROMIS-PI measures,
as the 4 PROMIS-PI measures were comparable in MID estimates.

BPI-I: Brief Pain Inventory Interference Scale; ES: effect size (i.e., standard deviation of the
baseline scores); SEM: standard error of measurement; MID: minimally important
difference; retro: retrospective

Pain. Author manuscript; available in PMC 2019 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Chen et al.

Page 14

Sample 1

Sample 2

Sample 3

PROMIS Pain Short Form -

PROMIS Pain Measure

PROMIS Pain Short Form o o

PROMIS Pain Short Form o o

PROMIS Pain 8-item -

PROMIS Pain 6-item o o

PROMIS Pain 4-item o o

o

abueyo1d| |-Idg

PROMIS Pain 8-item -

PROMIS Pain 6-item 1 o [}

PROMIS Pain 4-item o o

W3S-L

PROMIS Pain 8-item o o

PROMIS Pain 6-item 4 o o

PROMIS Pain 4-item o o

S36€°0

T T T T T T T T T T T T T T

1.5 20 25 3.0 3.5 40 15 2.0 25 3.0 3.5 40 15 2.0

MID

Figure 2.
Minimally Important Difference Estimates across Four PROMIS-PI Measures

MID: minimally important difference.
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