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Session Objectives

• Highlight industry perspective of operationalizing anchor selection and 
inclusion in clinical trials

• Provide reflections from the Rheumatoid Arthritis Working Group’s 
experience estimating meaningful within-person change for the PROMIS® 

Fatigue 10a

• Introduce an FDA-funded Shareware project that leverages Idioscale 
Judgment methodology to derive meaningful change thresholds

• Describe the DIA Meaningful Change Working Group and explore 
challenges associated with meaningful change threshold estimation when 
considering endpoints derived from sensor data
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Topics Covered

• Brief definition of anchor-based methods

• Selecting or developing an anchor

• Industry perspective
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Anchor-based Methods

Purpose

• Anchor-based methods are frequently used to aid clinical outcome assessment 
(COA) score interpretation in terms of clinical meaningfulness

Methods

• Identify one or more easily-interpretable external criteria (anchors) related to 
the concept of interest (COI) of the COA itself to assess change in that concept

• Explore associations between COA score changes and anchor-based 
classifications and score changes indicative of meaningful change

• Combine findings with other information (e.g., cumulative distribution function 
curves) to establish interpretation guidelines (e.g., range of meaningful change 
thresholds)
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Attributes of “Good” Anchors

• Plainly understood, easier to interpret than the COA itself

• “Sufficiently associated” with the COA or COA endpoint
• “Sufficiently associated” has no universal, quantitative definition, though some 

guidelines have been suggested (some references on last slide)

• Based on the same recall period as the COA-supported endpoint

• Administered at the same timepoints as the COA of interest

• Administered (when feasible) just after the COA of interest (with the 
exception of performance outcome assessments where it should be 
administered right before)

• One among many (or, at least, a few) (i.e., use multiple anchors!)

• NOT an afterthought (consider including in cognitive interviews)
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Anchor Archetypes

Please choose the response below that best describes the

overall severity of your <symptoms of [Condition]> < [over

the past 24 hours/7 days/ at this time]>. (Select one

response)

 No symptoms

 Mild

 Moderate

 Severe

 Very severe

Please choose the response below that best describes the

overall change in your <[Condition] symptoms> <

[compared to X days ago]/ [compared to when you

started the study]>. (Select one response)

 Much better

 A little better

 No change

 A little worse

 Much worse

PGIS PGIC
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Meaningful Change on an Anchor

• Evidence of what constitutes a “meaningful change” on an anchor is 
needed—so that we can use it to indicate what constitutes a meaningful 
change on a COA score.

• Qualitative (e.g., in-trial interviews)

• Empirical data (if items asking about meaningfulness of change were included)

• Literature (ensure fidelity to concept of interest and context of use)
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Anchor-based Methods Are Not Perfect

Conclusions may be influenced by 

• Magnitude of correlation between anchor(s) and COA

• Time (recall bias, within-patient changes in perspective)

• Sample size

• Variability in sample distribution and change scores

• Variability in rate of response to treatment 

• Floor and ceiling effects

• Triangulation methods

A lot of ongoing work exploring how to identify and address these issues!
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Additional Methods (Also Not Perfect)

• New methods for interpreting COA scores emerging, some with “anchor-
based” characteristics, some with “distribution-based” characteristics, and 
some with both. 

• No need to select one approach; methods can be complementary

• A few examples

• Qualitative interviews

• Idioscale Judgment

• Reliable Change Index

• Likely Change Index

• Mediation Analyses

• Item Response Theory-based
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Operational Considerations

Any data collection tool added to a trial has implications, and anchor 
items or scales are no exception

• Translations (time, cost)

• Programming, testing (eCOA)

• Data standards and management

• Length of study protocols (limited real estate) 

• Administrative (version tracking and control, duplication)
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Operational Considerations

• Hypothetical Phase 2 Trial evaluating a new treatment for heart failure in 
adults

• Randomized Clinical Trial 

• Duration 52 weeks

• Time between clinical visits varies (2 weeks to 12 weeks)

• Schedule of Assessments (COAs only)
• New York Heart Association (NYHA) Functional Classification (ClinRO measure)

• 6-Minute Walk Test (6MWT) (PerfO assessment)

• Kansas City Cardiomyopathy Questionnaire (KCCQ) (PRO measure)

• SF-36 (PRO measure)

• EQ-5D-5L (PRO measure)
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Hypothetical Trial: Objectives (subset)

Primary

• Compare reduction of rate of composite endpoint: cardiovascular death and total number of heart failure-related hospitalizations between 

experimental treatment (ET) and standard of care (SOC) over course of 52 weeks

Secondary

• Compare change in heart failure severity from baseline to 6 months between ET and SOC as assessed by NYHA Functional Classification 

• Compare change in heart failure symptoms from baseline to 6 months between ET and SOC as assessed by KCCQ Total Symptom Score (TSS)

• Compare change in heart failure-related daily functioning from baseline to 6 months between ET and SOC as assessed by KCCQ Physical 

Limitations Domain

• Compare change in functional capacity and ability from baseline to 6 months between ET and SOC as assessed by 6-minute walk test

(6MWT)

• Compare change in physical function from baseline to 6 months between ET and SOC as assessed by SF-36

Exploratory

• Compare change in quality of life (QOL) from baseline to 6 months between ET and SOC as assessed by EQ-5D-5L

• Compare changes in severity of shortness of breath (SOB) between ET and SOC as assessed by KCCQ SOB item

• Explore impact of SOB on functional capacity from baseline to 6 months between ET and SOC as assessed by association of change in KCCQ 

SOB and 6MWT
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Hypothetical Visit 3 (Baseline+14 weeks)

Arrive at clinical site, begin with PRO measures in the waiting room

Starting with the KCCQ, including
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Hypothetical Visit 3 (Baseline+14 weeks)

Then onto the SF-36, which includes
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Hypothetical Visit 3 (Baseline+14 weeks)

Then the EQ-5D-5L, including
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Hypothetical Visit 3 (Baseline+14 weeks)

Changes in impact of heart failure on daily functioning (as assessed by the 
KCCQ Physical Limitations Domain) is important and we would like to 
explore interpretation options prior to Phase 3, so we add an anchor (PGIS).

Please choose the response below that best describes the overall impact of your heart

condition on your ability to complete your usual activities over the past two weeks. (Select

one response)

 None

 Mild

 Moderate

 Severe

 Very severe
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Hypothetical Visit 3 (Baseline+14 weeks)

We are also planning on assessing impact of heart failure on physical 
function (as assessed by the SF-36). It is a function-related concept, so we 
could likely use the same global assessment (ability to complete usual 
activities)—but the KCCQ has a recall period of 2 weeks and SF-36 has a 
recall period of 4 weeks. Do we need to add this anchor? 

Please choose the response below that best describes the overall impact of your heart

condition on your ability to engage in physical activity over the past four weeks. (Select one

response)

 None

 Mild

 Moderate

 Severe

 Very severe 20



Hypothetical Visit 3 (Baseline+14 weeks)

It’s advisable to use both “static” anchors, and anchors that assess 
perception of change, so we also include a PGIC item

Please choose the response below that best describes the overall change in your heart condition’s

impact on your ability to complete your usual activities, compared to when you started the study.

(Select one response)

 Much better

 A little better

 No change

 A little worse

 Much worse
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Hypothetical Visit 3 (Baseline+14 weeks)

The mechanism of action suggests that shortness of breath (SOB), a key 
symptom, will improve beyond what would be expected—so we plan to 
explore this symptom and its impacts, specifically, (as measured by the 
KCCQ). We consider including a concept (SOB)-specific anchor.

Please choose the response below that best describes the overall impact of your shortness of breath

on your ability to complete your usual activities over the past two weeks. (Select one response)

 None

 Mild

 Moderate

 Severe

 Very severe
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Hypothetical Visit 3 (Baseline+14 weeks)

And, of course, change.

Please choose the response below that best describes the overall change in the impact of your

shortness of breath on your ability to complete your usual activities compared to when you started the

study. (Select one response)

 Much better

 A little better

 No change

 A little worse

 Much worse
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Hypothetical Visit 3 (Baseline+14 weeks)

Then, the coordinator administers the 6MWT. It’s a PerfO assessment, so 
the recall period for the previous PGIS anchor(s) assessing function-related 
ability (2 weeks and/or 4 weeks) is not ideal for a momentary assessment 
(such as a PerfO assessment). Before the 6MWT, the participant is asked 

Please choose the response below that best describes the overall impact of your heart condition on

your ability to complete your usual activities today (Select one response)

 None

 Mild

 Moderate

 Severe

 Very severe
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Hypothetical Visit 3 (Baseline+14 weeks)

We are still interested in exploring the specific impact of shortness of breath 
prior to Phase 3, so participant is also asked

Please choose the response below that best describes the overall impact of your shortness of breath on your

ability to complete your usual activities today (Select one response)

 None

 Mild

 Moderate

 Severe

 Very severe
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Didn’t I already answer that question?

New York Heart Association (NYHA) Functional Classification (ClinRO 
measure) is based on similar concepts of function and generally involves the 
clinician asking the participants very similar questions

1 ClinRO measure

1 PerfO assessment

53 PRO measure items

6 (or 7) patient-reported anchor items turns 53 items into 59 or 60 items
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Anchors Can Add Up

Endpoint Hierarchy

• Primary
• Walking Endurance – performance outcome (PerfO) assessment; 1 task

• Secondary
• Function (mobility) – patient-reported outcome (PRO) measure; 7 items; 2-week recall
• Impact on daily activities – PRO measure; 9 items; 7-day recall
• Fatigue – PRO measure; 4 items; daily diary with “7-day” endpoint
• Pain – PRO measure; 2 items; daily diary with “7-day” endpoint

• Exploratory
• Anchor – “Function” PGIS; recall period of “today” (PerfO task anchor)
• Anchor – “Function” PGIS; recall period of 2 weeks (Function PRO items anchor)
• Anchor – “Fatigue” PGIS; recall period of 7 days (Fatigue PRO items anchor)
• Anchor – “Pain” PGIS; recall period of 7 days (Pain PRO items anchor)
• Anchor – “Function,” “Fatigue,” “Pain,” PGICs; recall period of “since beginning treatment”

1 PerfO task

22 PRO measure items

8 anchor items
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Summary

• Must balance the need for the anchoring information with the participant 
and administration burden

• No anchor is perfect, so there may be imperfect options already included 
in the study plan

• Do not add a “better” anchor if the improvement in ability to interpret the 
COA score(s) is minimal

• Remember that numerous methods exist and consider what is appropriate 
for the analytic objectives
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Importance of Fatigue in RA

• Fatigue affects ~90% of individuals with RA1

• Changes in fatigue track closely with RA disease control2

• Fatigue is prioritized among RA patients’ most                                                         
important symptoms3 and affects other elements                                                       
of health-related quality of life4,5

• For these reasons, fatigue has become a priority target                                                 
to demonstrate therapeutic benefit in RA
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PROMIS® Fatigue 10a

38

HI7 I feel fatigued

HI12 I feel weak all over

An1 I feel listless (“washed out”)

An2 I feel tired

An3 I have trouble starting things because I am tired

An4 I have trouble finishing things because I am tired

An5 I have energy

An7 I am able to do my usual activities

An8 I need to sleep during the day

An12 I am too tired to eat

An14 I need help doing my usual activities

An15 I am frustrated by being too tired to do the things I want to do

An16 I have to limit my social activity because I am tired

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

FACIT Fatigue Scale Retained for PROMIS Fatigue 10a 



FDA Drug Development Tool (DDT) COA 
Qualification Submission

• Context of use
• Adult patients (>18 years) with RA based on a score of ≥ 6 on the American College of 

Rheumatology/European League Against Rheumatism 2010 Rheumatoid Arthritis Classification 
Criteria 

• Concept of interest
• Fatigue severity among adults with RA
• Fatigue: “an overwhelming, debilitating, and sustained sense of exhaustion that decreases one’s 

ability to carry out daily activities, including the ability to work effectively and to function at one’s 
usual level in family or social roles”6

• Requestors: PRO Consortium’s RA Working Group

• Status: Full Qualification Package submission completed on January 10, 2023
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Psychometric Evaluation for 
DDT COA Submission

• DDT COA submission involves extensive psychometric evaluation, 
including:

• Content validity

• Reliability

• Construct validity

• Ability to detect change

• Estimation of meaningful within-person change (MWPC)
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Approach to Estimating MWPC

To the greatest extent possible, we took the FDA-recommended approach 
to estimating MWPC 7:

• Anchor-based approach

• Goal is to estimate a change that an individual patient would find 
meaningful

• Distribution-based approaches do not define meaningfulness but can 
provide supportive evidence

• Visualize with empirical cumulative distribution function (eCDF) and 
probability density function (PDF)

41



Anchor Selection7

• Anchors should meet certain criteria to be used for MWPC estimation:

• Concept-related

• Sufficiently correlated

• Represent meaningful changes and be easier to interpret than the PRO measure

• Recall period matches PRO-based endpoint

• Can show change using:

• Retrospective reports [e.g., patient global impression of change (PGIC)]

• Static reports [e.g., change in patient global impression of severity (PGIS) 
categories]

• Multiple anchors should be used to provide an accumulation of evidence
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Dataset for Estimating MWPC

• A Randomized, Double-Blind, Placebo- and Active-Controlled, Phase 3 
Study Evaluating the Efficacy and Safety of Baricitinib in Patients with 

Moderately to Severely Active Rheumatoid Arthritis Who Have Had an 
Inadequate Response to Methotrexate Therapy (RA-BEAM; NCT01710358)

• Included ambulatory adults with 1) moderately to severely active RA; 2) insufficient 
response to methotrexate; 3) never been treated with a biologic disease-modifying 
antirheumatic

• Randomized to receive placebo, baricitinib, or adalimumab

• PRO measures (including PROMIS Fatigue Short Form 10a) assessed at Baseline, 
Week 12, and Week 24 

• N = 1305 for PRO measure analysis

• Did not include PGIS or PGIC
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Anchor Approach

• Searched for candidate anchors that met previously stated criteria

• SF-36 Vitality Acute (7-day) score and single items

• Severity of Worst Tiredness item score (numeric rating scale; 11-point)

• Interpretation aided by analysis of SF-36 Vitality Acute score and Severity 
of Worst Tiredness item data from a previous study of 282 stable RA 
participants8

• Administered target anchors and a fatigue-specific PGIC with responses of “A lot 
better,” “A little better,” “Same,” “A little worse,” and “A lot worse”

• Calculated mean change scores of SF-36 Vitality and Severity of Worst Tiredness 
item within each PGIC category and used these as thresholds to apply in RA-BEAM
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Deriving Anchors in RA-BEAM

Anchor Operationalized for Analysis Correlation with Δ in

PROMIS Fatigue 10a

MWPC Criteria

SF-36 Vitality Score (acute) - Multi-

item scale score ranging from 0 to 

100; higher scores indicating higher 

vitality; reflects past 7 days

Change scores categorized as “A lot better” (>12 pts), 

“A little better” (>5, <12 pts), “Same” (< 5 pts, > -4 pts), 

“A little worse” (< -4 pts, >-12 pts), “A lot worse” (< -12 

pts) from baseline to 24 weeks.

r = -0.62 A little vs. no change, 

A lot vs. a little 

Severity of Worst Tiredness item -

Patient-administered, 11-point 

horizontal scale anchored at 0 and 10, 

from “no tiredness” to “as bad as you 

can imagine” in last 24 hours

Scores averaged over 7 days prior to baseline and 12-

week time points. Then, categorized as: “A lot worse” 

(>1.5 pts), “A little worse” (>0.5, <1.5 pts), “Same” (<

0.5 pts, > -1 pt), “A little better” (< -1 pt, >-2.5 pts), “A 

lot better” (< -2.5 pts) from baseline to 12 weeks

r = 0.33 A little vs. no change, 

A lot vs. a little 

SF-36 VT9e (acute) - “Past 7 days: Did 

you have a lot of energy,” “All of the 

time” (1) - “None of the time” (5)

Change in response categories baseline to 24 weeks. 

>0 = improved (1 category, 1-4 categories), <=0 = not 

improved; <0 = worsened (1 category, 1-4 categories), 

>=0 = not worsened.

r = -0.50 Change of 1 category 

vs. no change, Change 

of 1-4 categories vs. no 

change

SF-36 VT9i (acute) - “Past 7 days: Did 

you feel tired, “All of the time” (1) to 

“None of the time” (5)

Change in response categories baseline to 24 weeks. 

>0 = improved (1 category, 1-4 categories), <=0 = not 

improved; <0 = worsened (1 category, 1-4 categories), 

>=0 = not worsened.

r = -0.57 Change of 1 category 

vs. no change, Change 

of 1-4 categories vs. no 

change
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Statistical Approach to Anchor-Based  
MWPC Analyses

• Mean change approach was primary

• Potential limitations of mean change approach9,10,11

• Biased if the anchor is not accurate in its classification of participants as changed vs. not 
changed

• In addition to mean change approach:
• eCDF and PDF curves
• Receiver operator characteristic (ROC) curve
• Predictive modeling9,10

• These can improve precision and be adjusted for unequal sample sizes of changed vs. not 
changed10

• Stratification by treatment arm to account for differing magnitude of fatigue 
change in placebo arm vs. experimental arm (adalimumab + baricitinib)

• This approach would likely not be appropriate for other settings, including new drug 
submissions

• Placebo vs. experimental group (combining adalimumab and baricitinib arms)
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Triangulating between Many MWPC 
Estimates 

• Our approach generated 96 MWPC estimates
• 4 anchors x 2 MWPC thresholds per anchor x 3 ways of estimating x 2 directions of 

change (improvement, worsening) x 2 arms (experimental, placebo)

• Having a lot of information is great!
• Allows for comparison of the quality of different methods

• Can build confidence in a final threshold range

• Having a lot of information is a challenge!
• How do you condense this information into a usable summary?

• Several approaches triangulating across estimates are available: plot reviews, 
averaging, correlation-weighted averaging12

• We used a process of expert consensus to define a MWPC threshold range 
(not stratified by arm) 
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MWPC Estimates: Placebo Group 
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eCDF Curves Stratified by Anchor 
Categories (1)

Anchor: Severity of Worst Tiredness Item Anchor: SF-36 Vitality Score

Negative change scores indicate improvement Negative change scores indicate improvement
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eCDF Curves Stratified by Anchor 
Categories (2)

Anchor: SF-36 VT9e Anchor: SF-36 VT9i

Did you have a lot of energy? Did you feel tired?

Negative change scores indicate improvement Negative change scores indicate improvement
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Conclusions and Discussion

• Final MWPC Ranges
• 5 to 8 T-score points for improvement

• 2 to 5 T-score points for worsening

• Psychometric evaluations often conducted on existing trials
• Pros: More likely that change has occurred in an interventional setting

• Cons: May not have anchors we want

• Can use anchor guidance and enhanced statistical approaches for MWPC estimation to 
help address anchor limitations

• It was helpful to put these results into context with MWPC estimates for RA 
from other PROMIS Fatigue measures

• Vignette-based study of PROMIS Fatigue with RA patients and clinicians found consensus 
of 10 T-score points for improvement but disagreement for worsening with clinicians 
suggesting 5 points and patients suggesting 10-15 points13
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Shareware for Deriving 

Thresholds for 

Meaningful Change

Karon F. Cook, PhD (karon.cook@feralscholars.net)



Learning Objectives

• Introduce an FDA-funded (CERSI*) Shareware project

• Explain Idioscale Judgment Studies

•Describe the Shareware functions and potential impact

*Centers of Excellence in Regulatory Science and Innovation
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Stanford/USCF CERSI* PROJECT
Award Number: 2U01FD005978-06 

The Threshold Project

Development, Implementation, and Evaluation of an 

Open Source Software Program to Support Patient-

based Estimation of Clinically Meaningful Levels 

and Change Scores for Patient-Reported Outcome 

Measures.

*CERSI - Centers of Excellence in Regulatory Science and Innovation
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Stanford/USCF CERSI PROJECT
Award Number: 2U01FD005978-06 

Bookmarking Idioscale 

Judgment*

* Why is it called Idioscale Judgment?

• L.L. Thurston’s developed law of comparative judgment.

• Idioscale Judgment is a comparative judgment method, in which the comparator is

one’s own status. The SELF (idio) is the comparator.
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Bookmarking

Idioscale Judgment

Score Vignettes

Bookmarking 

and Idioscale 

Judgment 

Share this in 

common.

For today’s 

purpose, 

we’re going to 

concentrate 

on Idioscale 

Judgment. 
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Score Vignette

Short story with elements that describe a 

character, a scene, or a context.  

Patient-Reported Outcome Measure (PROM)
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Ms. Patel

• She was rarely too tired to think

clearly.

• Fatigue sometimes interfered

with social activities.

• Fatigue interfered a little bit with

physical functioning.

• On average, she was somewhat

fatigued.

• Fatigue did not make it at all

hard to carry on a conversation.

Tell me a story from PROMIS 

Measurement—The Fatigue Story. 

Tell me the one about 55. I love that story. 
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Mr. Cruz

• He was sometimes too tired

to think clearly.

• His fatigue interfered quite a

bit with his physical

functioning.

• On average, he was quite a

bit wiped out.

• He was sometimes too tired

to feel happy.

• His fatigue made him

somewhat more forgetful.

65 is a whole ‘nother story. 
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Mr. Cruz

• He was sometimes too tired

to think clearly.

• His fatigue interfered quite a

bit with his physical

functioning.

• On average, he was quite a

bit wiped out.

• He was sometimes too tired

to feel happy.

• His fatigue made him

somewhat more forgetful.

Where do these stories come from?

Each of these 6 statements is an item 

from the PROMIS® Fatigue Item Bank 
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Do I have to use PROMIS to get score stories?

Item Response 

Theory
Around 40 to 100 items available

Verbal Rating 

Scales
Around 4 to 15 items available

No, but, using Item Response Theory item banks 
like PROMIS makes it easier.
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20    30          40    50  60  70 

NEVER
ALWAYS

35 50

This graph is from an item 

response IRT calibration

Probability (y-axis) responding 

in a category depends on the 

person’s score.

The most probable item at a 

particular score is used in 

construction the score 

vignette.

65



• He was sometimes too tired

to think clearly.

• His fatigue interfered quite a

bit with his physical

functioning.

• On average, he was quite a

bit wiped out.

• He was sometimes too tired

to feel happy.

• His fatigue made him

somewhat more forgetful.
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STEP 1—WRITE THE STORIES

• The first step is to identify, for the

full range of scores, what is the

most likely response.

• An R-program was developed to

provide this based on the item

parameters.

• The shown scores are 10 T-score

points apart, but you can obtain

this result for any T-score value

(e.g., 33.5)

67



50 60 7040

±1SEM*

EXAMPLE OF AN IDIOSCALE JUDGMENT STUDY BEING CONDUCTED BY EMD SERONO

USING PROMIS® FATIGUE

Improvement Worsening

*SEM = Standard Error of Measurement

30
≈ 2-10 T-

scores

≈ 2-10 T-

scores

• 8 score vignettes are presented to each participant; 4 represent Worsening and 4

represent Improvement.

• No score vignette that is within ± 1 SEM is presented

• Collectively, the presented vignette ranges are ≈ 2-10 T-scores above and ≈ 2-10 T-

scores below the participant’s score
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Participants compare their 

own experiences with the 

symptom or outcome to 

that of someone else.

Thus, the term—Idioiscale

Judgment.
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Reminder of the Comparison

Graphical 

Reminder 

of their 

judgment
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Improvement

Worsening

INDIVIDUAL

THRESHOLDS

WHERE TO GO FROM HERE?

AGGREGATED THRESHOLDS

Improvement Worsening
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EVERY DOMAIN REQUIRES

8 judgments per person

We expect errors.
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OUT-OF-RANGE JUDGMENT (ORJ) EXAMPLE

• Participant Fatigue score is 60

• Endorses Vignette of 63 as a meaningful improvement

• In calculations, these judgments are not included

• 4% MADE >1 ORJ

• 79%-81% NONE

PHYSICAL FUNCTION

AND FATIGUE

IN MULTIPLE SCLEROSIS
Relatively low % of ORJs
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How Do We Deal with 
These Errors?

Individual out-of-range judgments 

(but not people) are excluded from 

calculations of thresholds.
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In the original study calculated mean and percentile ranks

Future studies should consider applying predictive 

modeling (See Terwee, 2021 in references)

How Do You Derive a Meaningful Change Estimate 
from All This?
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Known Advantages Unknowns

Idioscale Judgment Method

Are some items better than 
others for vignettes?

No retrospective judgment

Score changes are presented 
as “stories”

Explicitly separates noticeable
from meaningful change

Cross-sectional method. Doesn’t 
require longitudinal follow-up.

What’s the stability of 
thresholds (test/retest and 

longitudinal analyses)?

What do subgroup 
differences tell us about 

judgments?
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Idioscale Judgment Software

Efficient platform for methods studies (e.g., are some items 
better than others for communicating scores?)

Modifications of studies easier and faster

Will include tables of most probable items for PROMIS and 
Neuro-QOL measures

Will include sets of vignettes for Wave I PROMIS 
measures

78



Take Home 

Messages

Stories are more interesting 

than numbers.
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Take Home 

Messages

Idioscale Judgment is a 

unique method for patients 

to consider degrees of 

change.
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Take Home 

Messages

Soon to have Shareware to support the use 

of Idioscale Judgment and Bookmarking
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When?

Expected in 
early 2024 

End of calendar 

year, 2023
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Reflections on the DIA Study Endpoints 
Community Working Group on 
Meaningful Change (Digital Technology)

Bill Byrom, PhD – Vice President, Product Intelligence and Positioning, and Principal, 
eCOA Science

Signant Health, UK

@billbyrom



Learning objectives

• Understand the objectives and progress of the DIA Meaningful Change 
Working Group

• Formed from: Study Endpoints, Statistics & Data Science, and Clinical Research 
Communities 

• Explore challenges associated with meaningful change threshold 
estimation when considering endpoints derived from sensor data
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Workstreams overview 

WG1

Terminology and 

history

Develop (and publish) 

unifying framework for 

terminology and a 

glossary of terms

WG2

Stakeholder 

perspectives

Consolidate 

definitions, evidentiary 

needs/expectations, 

and potential uses of 

meaningful change 

data

WG3

Establishing 

thresholds

Summarize historical, 

current and future 

approaches and 

opportunities to 

inform stakeholder 

decision making

WG4

Digital Technology

How to define and 

handle meaningful 

change in analyzing

and interpreting 

digitally-derived 

endpoints (DDEs)

Current stakeholder perspectives should 

inform proposals for future state
Should work together 

for thresholds for 

digital

Terminology should 

carry through into all 

dissemination activities 

of all WGs

Lit Review

Lit Review, Survey

Lit Review, Consultation

Lit Review, Consultation
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Challenges for endpoints derived from 
wearable/sensor data

Not new challenges, but ones that may be more pronounced with sensor-
derived endpoints

1. Anchor selection – anchor scores may be less well correlated with 
digitally-derived measures, compared to when using the approach with 
patient-reported outcome measures (PROMs)

2. Endpoints may be more abstract and less easy to understand

3. Measurement comparability between sensors may impact meaningful 
change threshold definitions

4. Meaningful change may vary across the disease severity continuum

5. Current methodologies are imperfect
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1. Anchor selection



Duchenne Muscular Dystrophy (DMD): 
stride length

Your proposed minimally clinically important 

differences based on the standard deviation 

provides only supportive information as it 

does not directly convey the interpretation of 

meaningfulness (e.g., whether a 1.8 

centimeter change in median stride length is a 

meaningful change to the patients)

• Typical performance outcome (PerfO) 

assessments in DMD

• Six-minute walking test (6MWT)

• Four stairs climbing test (4SCT)

• North Star Ambulation Assessment (NSSA)

FDA Submission Decision and Recommendations

30-Aug-2018
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Example: Meaningful change in total 
steps per day in multiple sclerosis (MS)

• 786 MS patients

• 157 healthy controls

• 3 – 7 days activity data (steps/day)

• Yamax SW-200 pedometer

• Anchors

• Multiple Sclerosis Walking Scale (MSWS)-12, a 12-item 
PRO measure assessing the impact of MS on walking-
related activities

• Patient-Determined Disease Steps (PDDS) scale
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Example: Meaningful change in total 
steps per day in MS

• Between-group meaningful change 
threshold (MSWS-12) = 10

• Corresponds to 642 steps/day

Anchor measure 1: Multiple Sclerosis Walking Scale (MSWS-12)
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Example: Meaningful change in total 
steps per day in MS

• Between-group meaningful change 
threshold (PDDS) = 1 point change

• Corresponds to 915 steps/day

• Overall between-group meaningful 
change threshold = 779 steps 

(average of the threshold estimates from the 
2 anchors: 642 and 915 steps per day)

Anchor measure 2: Patient-determined disease steps scale (PDDS)
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2. Abstract endpoints



Qualitative methods

Approaches

• Semi-structured interviews external to a clinical 
trial

• Insights into what an important change might be

• Semi-structured exit interviews as part of a clinical 
trial

• Focus groups

• Vignettes (bookmarking / standard setting)

• Use of hypothetical vignettes to reach consensus on 
thresholds for meaningful change

• Delphi Panel
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ISPOR PerfO Assessment Task Force 
(currently active)

• Indirect vs Direct association with meaningful 
aspect of health

• Example:

• Symbol Digit Modalities Test (SDMT) to assess 
“processing speed” in multiple sclerosis (MS)

• Not an activity performed in real life

• May be difficult for patents and caregivers to have 
insight into the concept of processing speed 

• Chris J. Edgar, Cogstate Ltd.

• Elizabeth (Nicki) Bush, Janssen

• Heather R. Adams, University of 
Rochester

• Rachel Ballinger, ICON

• Bill Byrom, Signant Health

• Michelle Campbell, FDA

• Sonya Eremenco, Critical Path 
Institute

• Fiona McDougall, Genentech

• Elektra Papadopoulos, AbbVie

• Ashley F. Slagle, Aspen Consulting 
LLC

• Stephen Joel Coons, Critical Path 
Institute

CONTRIBUTORS
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DMD: Stride velocity 95th centile 
(SV95C)

CHMP considers that for ambulant Duchenne 
Muscular Dystrophy (DMD) patients 5 years 

of age and above:

Stride velocity 95th centile measured at the 
ankle (SV95C) is an acceptable secondary 

endpoint in pivotal or exploratory drug 
therapeutic studies for regulatory purposes 

when measured by a valid and suitable 
wearable device to quantify a patient’s 

ambulation ability directly and reliably in a 
continuous manner in a home environment 
and as an indicator of maximal performance 

EMA, Qualification Opinion, 26 April, 2019
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Qualitative methodology challenges

• PROMs

• Total score measures may be too abstract

• Combine item-level estimates of meaningful change

• 95th centile of stride velocity may be very abstract for patient to 
understand

• Stride velocity – the speed at which you can move your foot to place ahead of you 
when taking a step  

• 95th centile: the fastest times you do this

• What makes a meaningful difference: 0.1 m/s, 0.05 m/s, etc?
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3. Measurement comparability



Device agnostic thresholds?

Step count, distance travelled, and calories burned 

could vary significantly between devices used 

concurrently.
Bender CG, Hoffstot JC, Combs BT et al. Measuring the Fitness of Fitness Trackers.

Sensors Applications Symposium 2017 IEEE, pp. 1-6, 2017, March.

Devices studied

 Fitbit Flex

 Fitbit Charge HR

 Garmin vivoactive

 Apple Watch

Healthy volunteers in free-living 

conditions for 14 days
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4. Severity-dependent thresholds



Variable meaningful change thresholds
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5. Current methodologies imperfect



Imperfect methods

1. Anchors: How robust are the meaningful change thresholds for anchor 
measures? 

2. Distribution methods: distributional assumptions fail to represent 
patient views.

• Note: German Institute for Quality and Efficiency in Healthcare (IQWiG) 15% 
threshold guidance

3. Qualitative methods: abstractness of measures can make these 
approaches challenging.

Triangulation recommended to mitigate limitations in individual 
approaches, where they occur.
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The DIA Meaningful Change Working Group Survey

Objectives:

• Evaluate understanding and definitions of 
meaningful change among different stakeholders 
in the healthcare arena

• Regulators, payers, healthcare professionals, sponsors, 
patients, and caregivers. 

• DIA is now circulating the survey to various 
communities to ask members to complete it 

• The survey will take about 15 minutes for you to  
complete. Your responses are anonymous.

• Our working group would be very grateful if you 
would be willing to complete it.

DIA Next Steps: 
Survey response request

www.surveymonkey.com/r/983NJFJ 107
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Conclusion

• Meaningful within-person change thresholds are essential to enable 
robust inferences from trial data

• The challenges in identifying meaningful change thresholds may be more 
pronounced when using sensor data and digitally-derived endpoints

• Triangulation of methods is essential to mitigate shortcomings of 
individual approaches

• More research and development into novel methods is encouraged
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Panel Discussion and Q&A

Moderator
– Rebecca M. Speck, PhD, MPH – Clinical Outcome Assessment Scientist, Eli Lilly and Company

Presenters
– Elizabeth (Nicki) Bush, MHS – Senior Director, Endpoints and Measurement Strategy, Janssen 

Pharmaceutical Companies of Johnson & Johnson

– Devin Peipert, PhD – Assistant Professor of Medical Social Sciences, Northwestern University

– Karon Cook, PhD – Research Professor (Retired), Feinberg School of Medicine, Northwestern University

– Bill Byrom, PhD – Vice President, Product Intelligence and Positioning, and Principal, eCOA Science, 
Signant Health, UK

Additional Panelists
– Selena Daniels, PharmD, PhD – Clinical Outcome Assessment Team Leader, Division of Clinical Outcome 

Assessment, Office of Drug Evaluation Sciences, Office of New Drugs, Center for Drug Evaluation and 
Research, U.S. Food and Drug Administration

– Monica Morell, PhD – Patient-Focused Statistical Support Reviewer, Division of Biometrics III, Office of 
Biostatistics, Office of Translational Sciences, Center for Drug Evaluation and Research, U.S. Food and 
Drug Administration 
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Thank you! 
Day 1 Wrap Up
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