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Estimation of Minimally Important Differences and Patient 
Acceptable Symptom State Scores for the Patient-Reported 
Outcomes Measurement Information System Pain 
Interference Short Form in Rheumatoid Arthritis
Patricia Katz,1  Carol L. Kannowski,2 Luna Sun,2 and Kaleb Michaud3

Objective. Studies have supported the validity of the Patient-Reported Outcomes Measurement Information 
System (PROMIS) Pain Interference (PI) scale in rheumatoid arthritis (RA). Here, we characterize minimally important 
differences (MIDs) and patient acceptable symptom state (PASS) values.

Methods. PROMIS PI scores were collected in four periods at 6-month intervals from patients with RA (n > 3200 
per period). Both anchor- and distribution-based methods estimated MIDs. Anchors were pain comparisons, pain 
interference, and general health. Time responses for each anchor-response group (four administrations, each with 
three change periods) were averaged. The mean changes of the “somewhat worse” and “somewhat better” groups 
were used as estimates for MID for worsening and improvement, respectively. Distribution-based MID analyses used 
standardized error of measurement (SEM) and SD. PASS was estimated with the question “If your health was to 
remain for the rest of your life as it has been in the past 48 hours, would this be acceptable?” MIDs and PASS values 
were also estimated by baseline pain levels.

Results. Anchor-based methods yielded estimates of 1.65 to 1.84 for worsening and −1.29 to −1.73 for 
improvement. The SEM estimate was 1.84. The PASS estimate for the entire group was 41.6. Substantial differences 
in MIDs and PASS were noted among baseline pain groups.

Conclusion. The best estimate of a group-level MID was approximately 2 points, similar to MIDs suggested in 
other conditions. The PASS value for the entire group was almost an SD better than the population mean. Results 
should enhance use of PROMIS PI in RA by facilitating interpretation of scores and changes.

INTRODUCTION

Clinical care and research in rheumatic diseases rely heav-
ily on patient-reported measures to assess disease activity and 
progression and treatment effectiveness. The National Institutes 
of Health Patient-Reported Outcomes Measurement Information 
System (PROMIS) represents the most comprehensive suite of 
patient-reported outcome measures available. PROMIS measures 
were developed using modern psychometric standards methods 
and include domains important to patients with rheumatoid arthri-
tis (RA) (eg, pain, fatigue, physical functioning) (1).

When asked to identify the PROMIS domains most important 
to their quality of life, a sample of individuals with RA identified 

physical function and pain interference (PI) as the most relevant 
(2). Most work to date has focused on the PROMIS Physical 
Function scale, showing it to be valid and responsive in RA (3-9). 
A number of studies have also supported the validity and applica-
bility of the PROMIS PI measure in RA (4,10,11); however, studies 
examining its responsiveness to clinically measured disease activ-
ity have yielded mixed results (10,12,13).

Additional longitudinal analyses needed for informed use of 
PROMIS measures are identification of criteria for clinically mean-
ingful changes (or minimally important differences [MIDs]) and 
patient acceptable symptom state (PASS). MIDs represent the 
smallest changes, positive or negative, considered meaningful 
to patients (14). PASS defines the level of symptoms at which 
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patients consider themselves well (15). In simpler terms, improve-
ment by MID indicates “feeling better,” whereas PASS indicates 
“feeling well.” Studies have estimated MIDs for the PROMIS PI 
scale in osteoarthritis, low back pain, and cancer (12,16-18), 
but no similar work has been done in RA. RA represents a major 
symptom area; however, the lack of validated estimates for MIDs 
or PASS scores hampers interpretation of the PROMIS PI scale 
in RA. In these analyses, we estimated the MID and PASS score 
for the four-item PROMIS PI scale in a large cohort of individuals 
with RA.

PATIENTS AND METHODS

Data sources. Data were from FORWARD, The National 
Databank for Rheumatic Diseases (19). Participants in FORWARD 
are recruited primarily from rheumatologists, who also provide 
the diagnoses. A minority of participants are enrolled from other 
sources, in which case diagnoses may be confirmed by partic-
ipants’ physicians or may be self-reported. Data are collected 
at 6-month intervals by questionnaires. All participants have the 
option of completing the semiannual questionnaire online, as 
a mailed paper questionnaire, or by telephone interview. Less 
than 1% of participants in this analysis responded by telephone; 
a previous analysis found that scores from the online and paper 
questionnaires were similar (7). All FORWARD procedures are 
approved by the Via Christi Institutional Review Board, and all 
participants provide consent to participate. Data shown in these 
analyses span four six-month data collection periods (Table  1): 
A) January to June 2017 (n = 3848), B) July to December 2017 
(n = 3648), C) January to June 2018 (n = 3925), and D) July to 
December 2018 (n = 3248). Recruitment occurred between peri-
ods B and C, which explains the increase in sample size. More 
than 93% of participants in each period had physician-confirmed 
RA.

Measures. Patient-Reported Outcomes Measurement In-
formation System. The four-item PROMIS PI short form was ad-
ministered in each data collection period. For scoring, PROMIS 
scales are converted to T scores, with a population mean of 50 
and SD of 10 based on the general US population (20). PROMIS 
scoring documentation provides the crosswalk between raw 

scores and T scores and is available at http://asses sment center.
net. Higher PI scores reflect greater pain interference with daily 
life.

Measures used to estimate MID and PASS. For MID an-
chor-based analyses, changes in the measure under study (ie, 
PROMIS PI) were calculated for groups that reported improve-
ment, worsening, or no change in relevant comparison meas-
ures, referred to as “anchors.” We examined three anchor items: 
comparisons of pain, pain interference with daily activities, and 
health in general with that of 6 months before. Each item used 
a five-point response scale that consisted of the following re-
sponses: much better now, somewhat better now, about the 
same, somewhat worse, and much worse. All correlations be-
tween the two pain-specific anchors and PROMIS PI scores 
were greater than (0.30), the criterion suggested for an appropri-
ate anchor measure (14) (see Appendix Table (1)).

To estimate PASS scores, the following question, specified 
for the PASS methodology, was asked: “If your health was to 
remain for the rest of your life as it has been during the last 48 
hours, would this be acceptable or unacceptable to you?” (21,22). 
Because the PASS question was asked in only one of the four 
questionnaire administrations, we also examined an item that was 
available in all questionnaires (“How satisfied are you with your 
health now? Very satisfied, somewhat satisfied, neither satisfied 
nor dissatisfied, somewhat dissatisfied, or very dissatisfied?”), 
similar to a method used by Connelly et al (23).

Other variables. Participants self-reported demographic 
characteristics (eg, age, race, education) and other health and 
disease characteristics (eg, comorbidities, functioning, current 
pain). Current pain was rated on a 0 (no pain) to 10 (severe pain) 
numeric rating scale allowing for ratings at 0.5 increments at 
each administration.

Analysis. Minimally important differences. Both anchor- 
and distribution-based methods were used to estimate MIDs, as 
recommended (14). For the anchor-based estimates, differences 
in PROMIS scores were calculated for each pair of consecutive 
administrations, yielding three change periods (period A to peri-
od B, period B to period C, and period C to period D). The mean 
changes in PROMIS scores for individuals falling into each of 
the five response categories of the anchor items (much worse, 

Table 1. Sample sizes for each data collection period and each change period

 

Data Collection Periods Change Periods

A B C D A-B B-C C-D
Total 3848 3648 3925 3248 3232 3055 2499
By baseline pain levela        

Low 1849 1768 1909 1540 1634 1529 1280
Moderate 1071 1000 1083 912 895 838 668
High 917 863 918 788 698 675 543

aRespondents’ pain levels, on a 0-10 numeric rating scale, were categorized as low (0-2.5), moderate (3.0-
5.5), and high (≥6.0) in the year prior to the administration of the comparison questions (for minimally 
important difference) or the year that the PASS question was administered. Values by baseline pain level 
may not sum to the total for each period because of missing data for baseline pain level. 

http://assessmentcenter.net
http://assessmentcenter.net
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somewhat worse, etc) were then calculated for each change pe-
riod and averaged over the three change periods.

Effect sizes (mean change divided by SD of baseline) were 
calculated for each group at each change period (6,24). Mean 
changes in PROMIS scores and effect sizes were averaged over 
the three change periods for each response category. Effect sizes 
between 0.2 and 0.50 were considered small; between 0.50 and 
0.80, moderate; and greater than 0.80, large (25). Effect sizes 
less than 0.20 were considered negligible. The mean change of 

individuals responding “somewhat worse” was used as the esti-
mate for the MID for worsening; the mean change of individuals 
responding “somewhat better” was used as the estimate for the 
MID for improvement (26).

For the distribution-based calculations, we used 1) the stand-
ard error of measurement (SEM), which reflects the precision 
of measurement and can be interpreted as the smallest difference 
likely to reflect a true difference rather than measurement error, 
and 2) 0.5 and 0.35 SD (17,27). Distribution-based estimates 
were then averaged over the four administrations.

Patient acceptable symptom state. PASS is usually defined 
as the 75th percentile score of those who consider their current 
state of health acceptable (22); however, because higher scores 
of the PROMIS PI reflect worse status, the 25th percentile was 
used. Secondary analyses also considered the 75th percentile 
of those who were somewhat or very satisfied with their health. 
These latter estimates were averaged over the four questionnaire 
administrations.

Analysis by pain level. Because both MIDs and PASS 
scores may differ according to current health states (21,28), we 
categorized respondents’ pain levels on a 0 to 10 numeric rat-
ing scale as low (0-2.5), moderate (3.0-5.5), and high (greater 
than or equal to 6.0) in the year prior to the administration of 
the comparison questions (for MID) or the year that the PASS 
question was administered. Definitions of pain level categories 
were based on previous studies (29,30). We then repeated the 
MID and PASS analyses separately for low, moderate, and high 
pain levels.

Table 2. Characteristics of study sample (2017, period A, N = 
3848)

  Results
Sociodemographic  

Age, mean ± SD, y 64.9 ± 12.0
Female sex, % (n) 83.1 (3129)
White, % (n) 91.3 (3313)
Education level, mean ± SD, y 14.6 ± 2.3

General health  
Ever smoker, % (n) 42.9 (1650)
Rheumatic Disease Comorbidity 

Index, mean ± SD
2.17 ± 1.70

RA specific, mean ± SD  
RA duration, y 20.8 ± 12.7
HAQ II (range 0-3) 0.87 ± 0.64
Fatigue rating (range 0-10) 3.8 ± 2.9

Pain, mean ± SD  
Pain rating (range 0-10) 3.5 ± 2.7
PROMIS Pain Interference score 56.3 ± 9.5

Abbreviation: HAQ, Health Assessment Questionnaire; PROMIS, 
Patient-Reported Outcomes Measurement Information System; RA, 
rheumatoid arthritis.

Table 3. Minimum important change: anchor-based analysesa

Comparisonb

Mean Change in PROMIS  
Pain Interference Scores

Effect Sizes of Mean Change in PROMIS Pain 
Interference Scores

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Total           
Pain 4.03 1.65 −0.30 −1.60 −2.95 0.43 0.18 −0.03 −0.17 −0.32
Pain interference 3.44 1.76 −0.24 −1.73 −2.77 0.37 0.19 −0.03 −0.19 −0.30
General health 3.69 1.84 −0.32 −1.29 −2.87 0.40 0.20 −0.03 −0.14 −0.31

By baseline pain level           
Low           

Pain 10.97 4.24 0.25 −0.45 −1.44 1.47 0.57 0.03 −0.06 −0.19
Pain interference 12.20 5.00 0.39 −0.43 −1.44 1.64 0.67 0.05 −0.06 −0.19
General health 10.59 4.43 0.21 −0.28 −0.79 1.42 0.59 0.03 −0.04 −0.11

Moderate           
Pain 3.95 1.32 −0.55 −2.03 −4.70 0.68 0.23 −0.10 −0.35 −0.80
Pain interference 4.38 1.71 −0.65 −2.17 −4.77 0.75 0.29 −0.11 −0.38 −0.82
General health 3.52 1.64 −0.60 −1.58 −4.31 0.60 0.28 −0.11 −0.27 −0.74

High           
Pain 1.53 −0.47 −1.89 −3.61 −7.33 0.26 −0.08 −0.32 −0.61 −1.24
Pain interference 0.81 −0.37 −1.83 −4.05 −9.31 0.14 −0.06 −0.31 −0.68 −1.56
General health 0.82 −0.35 −1.72 −3.13 −7.73 0.14 −0.06 −0.29 −0.53 −1.30

Abbreviation: PROMIS, Patient-Reported Outcomes Measurement Information System.
Bolded values show the change in PROMIS PI scores for the ’somewhat worse’ and ’somewhat better’ groups, which were used to estimate MIDs.
aValues are mean changes averaged over three change periods. 
bIn each case, respondents compared their pain, pain interference, and health to 6 months before, ie, the pain rating at time B compared current 
pain with pain at time A, 6 months before, and the corresponding Δ in PROMIS T scores reflect the change in the score from time A to time B. 
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RESULTS

Characteristics of the sample at the first questionnaire admin-
istration are shown in Table 2 and were relatively consistent across 
the four periods. The mean age was 65 ± 12 years. The sam-
ple was predominantly female and white. Mean pain levels on 
the numeric rating scale were moderate (mean 3.5; SD 2.7) but 
spanned the entire 0 to 10 range (median 3.0; interquartile range 
1-5.5). The mean PROMIS PI score was approximately 0.5 SD 
higher (worse) than the population mean of 50.

Minimally important differences. Anchor-based meth-
ods yielded estimates of 1.65 to 1.84 for worsening and −1.29 to 
−1.73 for improvement (Table 3). Effect sizes were small. When 
we considered the full range of response options to the anchor 
items, however, PROMIS PI scores for the somewhat worse and 
somewhat better categories showed incremental mean changes 
compared with those for the same, much worse, and much better 
categories. Data for each change period are shown in Appendix 
Table 2.

In the distribution-based estimation, the SEM method, using 
the mean over four administrations, yielded an estimate similar to 
those from the anchor-based methods (1.84; Table 4). SD esti-
mates of 0.5 and 0.35 were similar to changes seen in the much 
worse and much better groups. Distribution-based estimates for 
each of the four six-month periods are shown in Appendix Table 3.

When we examined anchor-based analyses by baseline 
pain levels, substantial differences were seen by group (Table 3). 
Among individuals with low pain, relatively large changes in 
PROMIS scores were associated with “somewhat worse” com-
parisons (4.24-5.00), whereas very small changes were associ-
ated with “somewhat better” comparisons (−0.28 to −0.45). For 
the high pain group, the pattern was reversed, with relatively large 
changes in PROMIS scores associated with “somewhat better” 
comparisons (−3.13 to −4.05) and very small changes associ-
ated with “somewhat worse” comparisons (−0.35 to −0.47). In 
the moderate pain group, PROMIS scores for somewhat worse 
and somewhat better groups were similar (1.32 to 1.71 and 
−1.58 to −2.03, respectively). Figure 1 illustrates the distribution 
of comparisons for each pain group. As pain increased, a smaller 

 proportion of respondents rated their pain the same as 6 months 
before, and a higher proportion rated pain as somewhat or much 
worse. Data for each year are shown in Appendix Tables 4 to 6.

In contrast to results from the anchor-based analyses, dis-
tribution-based methods yielded similar results across baseline 
pain groups (Table 4). Data for each year are shown in Appendix 
Table 3.

Patient acceptable symptom state. By using the estab-
lished PASS question, the PASS estimate was almost 1 SD below 
the population mean (41.6; Table 5). Estimates derived from the 
satisfaction with health item were closer to the population mean 
of 50. When examining the baseline pain groups separately, there 
were large differences in estimated PASS values (Table  5). The 
proportion of individuals who considered their state of health 
acceptable decreased from 84% of the low pain group to 59% 
of the moderate pain group to 30% of the high pain group. The 
estimated PASS value for the low pain group was 41.6, compared 
with 55.6 for the moderate pain group and 59.9 for the high pain 
group.

DISCUSSION

The goal of these analyses was to estimate values for MIDs 
and PASS for the PROMIS PI scale in individuals with RA. Results 
suggest that the best estimate of MIDs for the entire group is 
approximately 2 points for both improvement and worsening. 
This estimate is within the range suggested by analyses in other 
conditions (Appendix Table  7). In general, whereas an analysis 
in patients with cancer suggested MIDs in the range of 4 to 6 
points (18), MIDs recommended by other analyses in rheumatic 
or musculoskeletal conditions range from 2 to 3 points (12,16,17), 
suggesting a convergence of the evidence supporting these MID 
values. It is important to note that our analyses, as well as those 
cited previously, provided group-level estimates. At the individual 
level, an important change may be greater. This remains for further 
study.

As suggested by others, however, the baseline value of pain 
affected the MID. Individuals who had low pain levels appeared to 
have a ceiling on improvement so that ratings of improvements 

Table 4. Minimum important change over four six-month periods in individuals with RA: 
distribution-based methodsa

 

Total, Mean (Range)

SEMb 0.5 SD 0.35 SD
Total 1.84 (1.77-1.90) 4.61 (4.43-4.74) 3.23 (3.10-3.32)
By baseline pain level    

Low 1.55 (1.54-1.57) 3.89 (3.86-3.93) 2.72 (2.70-2.75)
Moderate 1.24 (1.18-1.30) 3.11 (2.96-3.24) 2.18 (2.07-2.27)
High 1.24 (1.15-1.31) 3.10 (2.87-3.28) 2.17 (2.01-2.30)

Abbreviation: RA, rheumatoid arthritis; SEM, standardized error of measurement.
aValues are averaged over four administrations. 
bCalculated as SEM = SD × square root (1 − reliability). 
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were associated with small changes in PROMIS PI scores. In con-
trast, this group appeared to require a larger change to experi-
ence worsening of pain or health such that ratings of worsening 
were associated with fairly large increases in PI scores. The con-
verse was true for individuals with high pain levels at baseline. 
This group appeared to have a floor on worsening so that ratings 
of worsened status were associated with small decrements in 
PROMIS PI scores. For this group, larger changes were needed 
for improvement, indicated by relatively large changes in PROMIS 
PI scores. These findings may reflect the boundaries (ie, floor and 
ceiling) of the scale as well as the perceptions of individuals at 
various baseline pain levels.

PASS analyses have not previously been estimated for any 
of the PROMIS measures. Our analyses showed that to meet the 
PASS criterion overall, PROMIS scores needed to be consider-

ably better than the general US population mean of 50. PASS 
values were also associated with baseline pain, however. Among 
those with low pain at baseline, the PASS estimate was almost 
a full SD below the population mean, suggesting that this group 
aspires to PI levels equivalent to or better than population aver-
ages. More than 80% of this group also rated their current health 
state as acceptable. In contrast, as baseline pain increased, the 
proportion of individuals who felt their current state was accept-
able decreased, whereas the degree of pain interference  that 
was acceptable increased. For both the moderate and high pain 
groups, however, the level of acceptable pain interference  was 
slightly lower than the mean pain level of that group.

Strengths of these analyses include its large sample size, 
the repeated assessments over administrations allowing for 
three change periods, the ability to examine MIDs and PASS 

Figure 1. Sample distribution of comparison ratings for minimally important difference estimation. These graphs show data from period B. 
Other periods were similar.
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scores by baseline pain levels, and the availability of appro-
priate items as anchors for the MID analyses and to estimate 
PASS scores. It is possible that estimates of MIDs and PASS 
scores may vary in clinical cohorts or according to race/eth-
nicity, age, or disease duration. We were not able to examine 
these potential differences in this cohort because of the char-
acteristics of the sample (ie, a preponderance of respondents 
were white, older, and had relatively long-standing disease), 
which means that additional studies are needed to determine 
how generalizable these values are in cohorts with more diver-
sity in, for example, age, race/ethnicity, and disease dura-
tion. We did, however, determine that baseline levels of pain 
affect both MIDs and PASS scores. Because the participating 
individuals agreed to respond to surveys online or by mail, 
there may also be unmeasured biases in this cohort for which 
we were unable to account. It is also possible that the comput-
er-adapted version of the PI score may yield slightly different 
results.

Overall, in this first estimation of MIDs and PASS scores for 
the PROMIS PI short form in RA, we found MIDs that were in the 
range of those identified in other studies of rheumatic and mus-
culoskeletal conditions. PASS estimates reveal that individuals 
generally aspire to less pain interference than they currently expe-
rience. Those with low baseline pain aspire to levels better than 
population averages. These results should enhance use of the 
PROMIS PI score in RA by facilitating interpretation of scores and 
changes.
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Appendix  Table  1. Correlations between PROMIS Pain 
Interference scores and anchor measuresa,b

PROMIS Pain 
Interference

Compared With 6 mo Before

Pain Pain Interference General Health
Period B −0.35 −0.42 0.32
Period C −0.33 −0.41 0.30
Period D −0.33 −0.38 0.31

Abbreviation: PROMIS, Patient-Reported Outcomes Measurement 
Information System.
aDifferences in PROMIS scores were calculated for each pair of 
consecutive administrations, yielding three change periods (period 
A to period B, period B to period C, and period C to period D). As an 
example, data labeled as period B refer to the change period from 
period A to period B. 
bAnchor variables used in correlations were all from the later year in 
each pair of years (ie, period B in the above example). 

http://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/reference-populations
http://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/reference-populations
http://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/reference-populations
https://doi.org/10.1002/acr.24170
https://doi.org/10.1002/acr.24170
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Appendix Table 3. Minimum important change over four six-month periods in individuals with RA: distribution-based methods total and by 
baseline pain level

Period

Total Group Low Pain (0-2.5) Moderate Pain (3.0-5.5) High Pain (≥6.0)

SEM 0.5 SD 0.35 SD SEM 0.5 SD 0.35 SD SEM 0.5 SD 0.35 SD SEM 0.5 SD 0.35 SD
A 1.90 4.74 3.32 1.56 3.91 2.73 1.28 3.21 2.25 1.24 3.10 2.17
B 1.89 4.72 3.30 1.54 3.86 2.70 1.21 3.02 2.11 1.26 3.15 2.20
C 1.77 4.43 3.10 1.54 3.86 2.70 1.18 2.96 2.07 1.15 2.87 2.01
D 1.82 4.56 3.19 1.57 3.93 2.75 1.30 3.24 2.27 1.31 3.28 2.30
Mean 1.84 4.61 3.23 1.55 3.89 2.72 1.24 3.11 2.18 1.24 3.10 2.17

Abbreviation: RA, rheumatoid arthritis; SEM, standardized error of measurement.

Appendix Table 4. Minimum important change: anchor-based analyses, mean changes in PROMIS Pain Interference scores, and effect sizes 
for each category of comparison measures (low pain)

 

Mean Change in PROMIS  
Pain Interference Scoresa

Effect Sizes of Mean Change in PROMIS  
Pain Interference Scores

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Pain           
Period B 13.74 4.56 0.19 −0.64 −2.05 1.83 0.61 0.03 −0.09 −0.27
Period C 12.59 4.04 0.24 0.03 −0.6 1.69 0.54 0.03 0.00 −0.08
Period D 6.59 4.11 0.33 −0.75 −1.67 0.89 0.55 0.04 −0.10 −0.23
Mean 10.97 4.24 0.25 −0.45 −1.44 1.47 0.57 0.03 −0.06 −0.19

Pain interference           
Period B 13.35 5.33 0.44 −0.72 −2.11 1.78 0.71 0.06 −0.10 −0.28
Period C 15.37 5.01 0.38 −0.2 −0.51 2.07 0.67 0.05 −0.03 −0.07
Period D 7.88 4.65 0.36 −0.38 −1.69 1.06 0.63 0.05 −0.05 −0.23
Mean 12.20 5.00 0.39 −0.43 −1.44 1.64 0.67 0.05 −0.06 −0.19

General health           
Period B 11.63 4.34 0.29 −0.9 −0.62 1.55 0.58 0.04 −0.12 −0.08
Period C 11.26 5.47 0.03 0.16 −0.42 1.52 0.74 0.00 0.02 −0.06
Period D 8.87 3.48 0.31 −0.11 −1.32 1.20 0.47 0.04 −0.01 −0.18
Mean 10.59 4.43 0.21 −0.28 −0.79 1.42 0.59 0.03 −0.04 −0.11

Abbreviation: PROMIS, Patient-Reported Outcomes Measurement Information System.
Bolded values highlight the mean values of mean changes and mean effect sizes.
aChanges in PROMIS Pain Interference scores were calculated as the difference between scores in the period shown in the first column and the 
previous period; for example, mean changes for period B are differences between scores at period A and period B. 

Appendix Table 2. Minimum important change: anchor-based analyses, mean changes in PROMIS Pain Interference scores, and effect sizes 
for each category of comparison measures (all responses)a

Comparison

Mean Change in PROMIS  
Pain Interference Scores

Effect Sizes of Mean Change in PROMIS  
Pain Interference Scores

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Pain           
Period B 5.07 1.93 −0.09 −1.57 −3.71 0.53 0.20 −0.01 −0.17 −0.39
Period C 3.53 0.84 −0.57 −1.65 −2.75 0.37 0.09 −0.06 −0.17 −0.29
Period D 3.49 2.19 −0.23 −1.59 −2.39 0.39 0.25 −0.03 −0.18 −0.27
Mean 4.03 1.65 −0.30 −1.60 −2.95 0.43 0.18 −0.03 −0.17 −0.32

Pain interference           
Period B 4.27 2.14 −0.08 −1.64 −3.40 0.45 0.23 −0.01 −0.17 −0.36
Period C 2.44 1.20 −0.50 −2.09 −2.48 0.26 0.13 −0.05 −0.22 −0.26
Period D 3.61 1.93 −0.14 −1.47 −2.43 0.41 0.22 −0.02 −0.17 −0.27
Mean 3.44 1.76 −0.24 −1.73 −2.77 0.37 0.19 −0.03 −0.19 −0.30

General health           
Period B 5.16 2.01 −0.09 −1.59 −2.79 0.54 0.21 −0.01 −0.17 −0.29
Period C 3.11 1.65 −0.74 −1.31 −3.24 0.33 0.17 −0.08 −0.14 −0.34
Period D 2.81 1.86 −0.12 −0.96 −2.58 0.32 0.21 −0.01 −0.11 −0.29
Mean 3.69 1.84 −0.32 −1.29 −2.87 0.40 0.20 −0.03 −0.14 −0.31

Abbreviation: PROMIS, Patient-Reported Outcomes Measurement Information System.
Bolded values highlight the mean values of mean changes and mean effect sizes.
aDifferences in PROMIS scores were calculated for each pair of consecutive administrations, yielding three change periods (period A to period B, 
period B to period C, and period C to period D). As an example, data labeled as period B refer to the change period from period A to period B. 
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Appendix Table 6. Minimum important change: anchor-based analyses, mean changes in PROMIS Pain Interference scores, and effect sizes 
for each category of comparison measures (high pain)

 

Mean Change in PROMIS  
Pain Interference Scores

Effect Sizes of Mean Change in PROMIS  
Pain Interference Scores

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Pain           
Period B 1.36 −0.33 −1.1 −3.1 −8.3 0.22 −0.05 −0.18 −0.51 −1.36
Period C 0.86 −1.65 −2.56 −4.38 −7.25 0.14 −0.28 −0.43 −0.73 −1.21
Period D 2.38 0.57 −2.00 −3.36 −6.45 0.42 0.10 −0.35 −0.59 −1.14
Mean 1.53 −0.47 −1.89 −3.61 −7.33 0.26 −0.08 −0.32 −0.61 −1.24

Pain interference           
Period B 1.24 −0.20 −1.28 −3.79 −10.72 0.20 −0.03 −0.21 −0.62 −1.76
Period C −1.14 −1.09 −2.47 −4.83 −11.9 −0.19 −0.18 −0.41 −0.81 −1.98
Period D 2.32 0.18 −1.73 −3.53 −5.32 0.41 0.03 −0.31 −0.62 −0.94
Mean 0.81 −0.37 −1.83 −4.05 −9.31 0.14 −0.06 -0.31 −0.68 −1.56

General health           
Period B 2.03 −0.24 −1.07 −3.06 −8.34 0.33 −0.04 −0.18 −0.50 −1.37
Period C −0.08 −1.24 −2.48 −3.82 −7.91 −0.01 −0.21 −0.41 −0.64 −1.32
Period D 0.51 0.43 −1.61 −2.52 −6.94 0.09 0.08 −0.28 −0.45 −1.23
Mean 0.82 −0.35 −1.72 −3.13 −7.73 0.14 −0.06 −0.29 −0.53 −1.30

Abbreviation: PROMIS, Patient-Reported Outcomes Measurement Information System.
Bolded values highlight the mean values of mean changes and mean effect sizes.

Appendix Table 5. Minimum important change: anchor-based analyses, mean changes in PROMIS Pain Interference scores, and effect sizes 
for each category of comparison measures (moderate pain)

 

Mean Change in PROMIS  
Pain Interference Scores

Effect Sizes of Mean Change in PROMIS  
Pain Interference Scores

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Much 
Worse

Somewhat 
Worse Same

Somewhat 
Better

Much 
Better

Pain           
Period B 4.95 1.67 −0.13 −1.94 −6.3 0.78 0.26 −0.02 −0.30 −0.99
Period C 2.89 0.25 −1.08 −2.53 −5.48 0.52 0.05 −0.20 −0.46 −0.99
Period D 4.02 2.04 −0.44 −1.62 −2.31 0.73 0.37 −0.08 −0.30 −0.42
Mean 3.95 1.32 −0.55 −2.03 −4.70 0.68 0.23 −0.10 −0.35 −0.80

Pain interference           
Period B 5.9 2.19 −0.45 −1.77 −5.2 0.92 0.34 −0.07 −0.28 −0.82
Period C 3.48 1.01 −1.2 −3 −5.73 0.63 0.18 −0.22 −0.54 −1.04
Period D 3.75 1.94 −0.29 −1.74 −3.39 0.69 0.35 −0.05 −0.32 −0.62
Mean 4.38 1.71 −0.65 −2.17 −4.77 0.75 0.29 −0.11 −0.38 −0.82

General health           
Period B 4.71 2.14 −0.31 −1.63 −4.94 0.74 0.34 −0.05 −0.26 −0.77
Period C 3.77 0.82 −1.31 −1.88 −5.59 0.68 0.15 −0.24 −0.34 −1.01
Period D 2.08 1.95 −0.17 −1.24 −2.39 0.38 0.36 −0.03 −0.23 −0.44
Mean 3.52 1.64 −0.60 −1.58 −4.31 0.60 0.28 −0.11 −0.27 −0.74

Abbreviation: PROMIS, Patient-Reported Outcomes Measurement Information System.
Bolded values highlight the mean values of mean changes and mean effect sizes.
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