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INTRODUCTION

This User Manual and Scoring Instructions includes information on measure development, administration, scoring,
and interpretation for the measures listed below. For information on distinguishing one measure from another,
look to the Measure Differences summary, which can be found with additional information at

www.HealthMeasures.net.

The User Manual and Scoring Instructions describes fatigue measures developed for universal use. Information
specific to the Patient-Reported Outcomes Measurement Information System Fatigue Measure for Multiple
Sclerosis (MS) (PROMIS Short Form v1.0—Fatigue-Multiple Sclerosis 8a), i.e., PROMIS FatigueMS—8a is included in
Appendix 4. Information specific to the PROMIS Short Form v1.0 — Fatigue 10a (FACIT-Fatigue-10/PROMIS Fatigue
Short Form 10a) is included in Appendix 5.

PROMIS FATIGUE MEASURES

ADULT

PEDIATRIC

PARENT PROXY

PROMIS Item Bank v1.0 — Fatigue

PROMIS Item Bank v1.0 — Fatigue
(recommended)

PROMIS Item Bank v1.0 — Fatigue
(screen-to-CAT)

PROMIS Short Form v1.0 — Fatigue 4a

PROMIS Short Form v1.0 — Fatigue 6a

PROMIS Short Form v1.0 — Fatigue 7a

PROMIS Short Form v1.0 — Fatigue 7b Daily

PROMIS Short Form v1.0 — Fatigue 8a

PROMIS Short Form v1.0 — Fatigue 10a (FACIT-
Fatigue-10)

PROMIS Short Form v1.0 — Fatigue 13a (FACIT-
Fatigue)

PROMIS Short Form v1.0 — Fatigue-OA-Knee 8a

PROMIS — Ca Bank v1.0 Fatigue

PROMIS Short Form v1.0 — Fatigue — Multiple
Sclerosis 8a

PROMIIS Pediatric Bank GenPop v3.0 — Fatigue
PROMIS Pediatric Bank GenPop v3.0 — Fatigue
(screen-to-CAT)

PROMIIS Pediatric Short Form GenPop v3.0 —
Fatigue 10a

PROMIS Pediatric Bank v2.0 — Fatigue*

PROMIS Pediatric Bank v2.0 — Fatigue
(recommended)*

PROMIS Pediatric Bank v2.0 — Fatigue (screen-to-
CAT)*

PROMIS Pediatric Short Form v2.0 — Fatigue 10a*

PROMIS Pediatric Bank v1.0 — Fatigue*

PROMIS Pediatric Short Form v1.0 — Fatigue 10a*

PROMIS Parent Proxy Bank GenPop v3.0 — Fatigue

PROMIS Parent Proxy Bank GenPop v3.0 — Fatigue
(screen-to-CAT)

PROMIS Parent Proxy Short Form GenPop v3.0 —
Fatigue 10a

PROMIS Parent Proxy Bank v2.0 — Fatigue*

PROMIS Parent Proxy Bank v2.0 — Fatigue

(recommended)*

PROMIS Parent Proxy Bank v2.0 — Fatigue (screen-
to-CAT)*

PROMIS Parent Proxy Short Form v2.0 — Fatigue
10a*

PROMIS Parent Proxy Bank v1.0 — Fatigue*
PROMIS Parent Proxy Short Form v1.0 — Fatigue
10a*

*Retired measure
Ca=cancer, OA=osteoarthritis

DESCRIPTION OF FATIGUE AS MEASURED BY PROMIS

The PROMIS Fatigue item banks assess a range of self-reported symptoms, from mild subjective feelings of
tiredness to an overwhelming, debilitating, and sustained sense of exhaustion that likely decreases one’s ability to
execute daily activities and function normally in family or social roles. Fatigue is divided into the experience of
fatigue (frequency, duration, and intensity) and the impact of fatigue on physical, mental, and social activities.
The fatigue short forms are universal rather than disease-specific. All assess fatigue over the past seven days.

Fatigue instruments are available for adults (ages 18+), pediatric self-report (ages 8-17) and for parents serving as
proxy reporters for their child (youth ages 5-17).

OBTAINING MEASURES

All English and some Spanish PROMIS measures are available to download in respondent-ready PDF format at
Search & View Measures on HealthMeasures.net. These measures may be used in paper administration without

permission or fees as long as the text is not changed.
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PROMIS measures are also available in many digital administration platforms in patient-reported outcome
measure libraries (e.g., REDCap shared library, Epic PROMIS CAT application). These platforms use the Assessment
Center APl or have a license agreement for distribution of PROMIS measures.

Non-commercial users® can program a PROMIS measure into a digital administration platform for research?
without permission or fees as long as the text is not changed. Programming PROMIS measures into digital
administration platforms for other purposes (e.g., registries, routine outcome assessment, quality measurement)
and any use by commercial users® requires a permission letter and screenshot review (HealthMeasures Electronic
Administration Permission or HEAP). The screenshot review ensures the digital implementation retains validity.
Contact Help@HealthMeasures.net for permission and to learn more about HEAP.

PROMIS measures are also available in additional languages. Information on currently available translations can be
found at HealthMeasures.net under Available Translations. Contact translations@HealthMeasures.net to request a
translated measure or to learn more.

INTRODUCTION TO ASSESSMENT OPTIONS

There are two administration options for assessing Fatigue: short forms and computer adaptive tests (CATs). When
administering a short form, instruct participants to answer all of the items (i.e., questions or statements)
presented. With a CAT, participant responses guide the system’s choice of subsequent items from the full item
bank (165 items in total in adult bank). Although items differ across respondents taking CAT, scores are
comparable across participants.

Some administrators may prefer to ask the same question of all respondents or of the same respondent over time,
to enable a more direct comparability across people or time. In these cases, or when paper administration is
preferred, a short form would be more desirable than CAT. This guide provides information on all Fatigue short
form and CAT instruments.

CAT

Stopping rules applied to the CAT assessment determine the number of items required to receive a score for
Fatigue. The response to the first item will guide the system’s choice of the next item for the participant. The
participant’s response to the second item will dictate the selection of the following question, and so on. As
additional items are administered, the potential for error is reduced and confidence in the respondent’s score
increases. CAT will continue until either the standard error drops below a specified level (e.g., on the T-score
metric 3.0), or the participant has answered the maximum number of questions (e.g., 12), whichever occurs first.
For some CATs, specifically “recommended” and “screen-to-CAT” there are additional stopping rules. These
include stopping when the standard error isn’t improving much or if a respondent is asymptomatic. For details on
the exact stopping rules for Fatigue CATs, see below.

1 A non-commercial user is any institution, organization, or other incorporated entity which is defined as a Tax-
exempt Organization under the regulations of the United States’ Internal Revenue Service; for users outside the
United States, all not-for-profit entities including national health services and their affiliate providers and academic
institutions.

2 Research includes randomized controlled trials, cohort studies, case control studies, and cross-sectional studies.

3 A commercial user is any company, organization, or other incorporated limited liability entity which does not fit
the definition of a Tax-exempt Organization under the regulations of the United States’ Internal Revenue Service or
which otherwise operates under the rubric of financial profit.
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CAT versus Short Form
Whether one uses a short form or CAT, the score metric is Item Response Theory (IRT), a family of statistical

models that link individual questions to a presumed underlying trait or concept

of fatigue represented by all items in the item bank. When choosing between CODRREHHOX WITHFULL BANK
CAT and a short form, it is useful to consider the demands of computer-based =

assessment, and the psychological, physical, and cognitive burden placed on ” P w=
respondents as a result of the number of questions asked. & ““,": SRR SR
Figure 1 illustrates the correlations (strength of relationship) of the full PROMIS % 8. 1-'_ ________________
Fatigue Item Bank v1.0 with CAT and with v1.0 short forms of varying length. é =1

The correlation of CAT scores with the full bank score is greater than a short o _'_ __________________
form of any length. A longer CAT or longer short form offers greater correlation, =

as well as greater precision. When evaluating precision, not all questions are = : EiT
equally informative. The flexibility of CAT to choose more informative questions 8 T
offers more precision. e L'en;h er e

Figure 1

RECOMMENDED SHORT FORMS

PROMIS includes multiple short form options. Here are recommendations for which short form to use.

Comparing Large Groups
These short forms are appropriate for large scale data collection and comparing groups (subgroups larger than 50-
75 people).

e Adult: PROMIS Short Form v1.0 — Fatigue 7a

e Pediatric: PROMIS Pediatric Short Form GenPop v3.0 — Fatigue 10a

e Parent Proxy: PROMIS Parent Proxy Short Form GenPop v3.0 — Fatigue 10a

Individual Evaluations and Comparing Small Groups
More detailed or precise assessment can be achieved by administering a slightly longer short form or additional
short forms. These short forms are recommended when looking at an individual or making comparisons between
smaller groups (subgroups less than 50-75 people).

e  Adult: PROMIS Short Form v1.0 — Fatigue 13a (FACIT-Fatigue)

e  Pediatric: PROMIS Pediatric Short Form GenPop v3.0 — Fatigue 10a

e  Parent Proxy: PROMIS Parent Proxy Short Form GenPop v3.0 — Fatigue 10a

DIFFERENCES BETWEEN MEASURES

Detailed information about the differences between short forms, version numbers, calibration samples, pediatric
versus parent proxy, and more is housed in the Measure Differences summary.

[Remainder of page intentionally left blank]
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MEASURE DEVELOPMENT

PROMIS uses rigorous methodology for developing its measures, also known as item banks, and testing their
validity. (Similar approaches were used for developing PROMIS FatigueMS—8a [Appendix 4] and FACIT-Fatigue-
10/PROMIS Fatigue Short Form 10a [Appendix 5]).

e Comprehensive literature searches (e.g., Klem et al., 2009) of existing measures, yielding hundreds of
potential items, are performed to ensure content validity (i.e., the assurance that each measure
represents all facets of a domain).

e To ensure comprehensive coverage of the conceptual area, focus groups are conducted with relevant
participants and thematic analyses are performed of the topics discussed. Following the focus groups, an
initial item-review process is completed involving elimination of items that are redundant, confusing, or
poorly written (DeWalt et al., 2007).

e Cognitive interviews are also performed so that each candidate item is reviewed by multiple individuals
with diverse characteristics (i.e., both genders, members of minority groups, participants with modest
reading levels) for feedback on the language and clarity of items and the relevance of the content (DeWalt
et al., 2007; Irwin et al., 2009).

e Responses to candidate items are collected from relevant participants, usually via computer
administration to both community and clinical samples, during the psychometric testing stage of item
bank development (Cella et al., 2010). Data from large samples confirm the factor structure of the
domains and allow for analyses at the item and bank level. This approach is described by Reeve et al.
(2007) with an update from Hansen et al. (2014). Techniques from both classical test theory (CTT) and
item response theory (IRT) were used.

e Validity studies are conducted to determine the degree to which an instrument measures what it is
intended to measure. This includes:

o Cross-sectional validity (e.g., Cella et al., 2010)
o Responsiveness to change (e.g., Forrest et al., 2019; Pilkonis et al., 2014; Wohlfahrt et al., 2019)
o Clinical validity (see 2016 Journal of Clinical Epidemiology series with a summary by Cook et al.)

e Translations result from a process of forward and back-translation, multiple expert reviews,
harmonization across languages, and cognitive debriefing with a sample of native speakers of the target
language (linguistic validation). A universal approach to translation ensures that, whenever possible, one
language version is created for multiple countries instead of country-specific versions of the same
language (Eremenco et al., 2005; Eremenco et al., 2017).

[Remainder of page intentionally left blank]
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Primary Citations

Adult

Fatigue Item Bank v1.0

Lai, J.S., Cella, D., Choi, S.W., Junghaenel, D.U., Christodoulou,
C., Gershon, R., & Stone, A. (2011). How Item Banks and Their
Application Can Influence Measurement Practice in
Rehabilitation Medicine: A PROMIS Fatigue Item Bank
Example. Archives of Physical Medicine and Rehabilitation,
92(10 Supplement), S20-S27.

v1.0 Daily

Schneider S, Choi SW, Junghaenel DU, Schwartz JE, Stone AA.
Psychometric characteristics of daily diaries for the Patient-
Reported Outcomes Measurement Information System
(PROMIS®): a preliminary investigation. Quality of Life
Research 2013; 22.

Pediatric Fatigue Item Bank v1.0

Lai, J.-S., Stucky, B., Thissen, D., Varni, J., DeWitt, E., Irwin, D.,
et al. (2013). Development and Psychometric Properties of the
PROMIS® Pediatric Fatigue Item Banks. Quality of Life
Research, 22(9), 2417-2427.

Fatigue Item Bank v2.0

Quinn H, Thissen D, Liu Y, Magnus B, Lai JS, Amtmann D, Varni
JW, Gross HE, DeWalt DA. (2014) Using item response theory
to enrich and expand the PROMIS® pediatric self-report banks.
Health and Quality of Life Outcomes. 2014 Oct 25;12: 160.

Fatigue Item Bank v3.0

Lai, J. S., Tang, X., Schalet, B. D., Kallen, M. A., Kaat, A. J., &
Cella, D. (2023). The PROMIS Pediatric ltem Banks Norming
Project. Journal of Patient-Reported Outcomes, 7(1): 084.

Parent Proxy | Fatigue Item Bank v1.0 —v2.0

Irwin, D., Gross, H., Stucky, B., Thissen, D., Morgan DeWitt, E.,
Lai, J.S., et al. (2012). Development of Six PROMIS Pediatrics
Proxy-Report Item Banks. Health and Quality of Life Outcomes,
10(1), 22.

Fatigue Item Bank v3.0

Lai, J. S., Tang, X., Schalet, B. D., Kallen, M. A., Kaat, A. J., &
Cella, D. (2023). The PROMIS Pediatric ltem Banks Norming
Project. Journal of Patient-Reported Outcomes, 7(1): 084.

BEST PRACTICES IN ADMINISTRATION

PROMIS self-report measures are intended to be completed by the respondent without help from anyone

else.

If respondents are unable to answer on their own, have someone else (“proxy”) report on their behalf.
Respondents requiring a proxy may include: young children, people in the early stages of dementia who
may not recognize the extent of their impairment, people with cognitive or communication deficits, and
people with severe disease burden. PROMIS includes measures for parents to report for young children
(ages 1-5) and older children (ages 5-17). Note, however, that proxy respondents are not acceptable for
measures used to support endpoints in clinical trials.

Use the same proxy across multiple assessments. Different proxies may have different perspectives.

November 21, 2025
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Keep respondents’ privacy in mind, but have staff readily available to help with any technology issues that
may arise.

It is acceptable for staff to define a term (e.g., “nausea”), but not to define a concept where the
respondent’s subjective interpretation is the goal of the question (e.g., “quality of life”).

Respondents should be instructed to answer all items to the best of their ability. For a respondent who
indicates the item asks about an activity they don’t do, instruct them to consider what that activity would
be like, and imagine or predict how it would be for them. For example, for the item “Are you able to use a
hammer to pound a nail?” imagine the upper body strength, coordination, and dexterity needed to pound
a nail with a hammer and evaluate to what degree they have that level of function. Respondents should
always have the opportunity to skip an item if needed as well.

Use the same method (e.g., computer, telephone, or paper) and mode (e.g., self vs. interviewer) of
administration. However, this is not always possible, and PROMIS measures have produced similar scores
when the method of administration varied.

In clinical settings, give respondents the optimal time needed to capture the most relevant perspective
and complete data (e.g., before/after clinician visit or in between visits). This may depend on the study
aims and/or clinic workflow.

GUIDANCE ON THE APPEARANCE OF ITEMS

PROMIS measures have requirements for how they appear to the respondent. This helps support administration
that is consistent with how the measures were developed, tested, and validated. The PDF versions of PROMIS
measures from HealthMeasures.net’s Search & View Measures meet these requirements. If you are integrating
PROMIS measures into a digital administration platform, please contact Help@HealthMeasures.net to learn about
how to have your implementation approved.

HANDLING MULTIPLE RESPONSES ON A PAPER FORM

Guidelines on how to deal with multiple responses have been established. Resolution depends on the responses
noted by the respondent.

If two or more responses are marked by the respondent and they are next to one another, then a data
entry specialist will be responsible for randomly selecting one of them to be entered and will write down
on the form which answer was selected. Note: To randomly select one of two responses, the data entry
specialist will flip a coin (heads - higher number will be entered; tails — lower number will be entered). To
randomly select one of three (or more) responses, a table of random numbers should be used with a
statistician’s assistance.

If two or more responses are marked and they are NOT all next to one another, the response will be
considered missing.

MEASURE NAMES IN ADMINISTRATION PLATFORMS

Measure names may be abbreviated or use altered terms in some administration platforms.

Measures named “Item Banks” are administered as Computer Adaptive Tests (CATs). In any
administration platform, a measure named Item Bank is the same as a CAT.

SF = short form

November 21, 2025 HealthMeasures.net 9
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e Ped = pediatric
e NRS = numeric rating scale (e.g., 0 to 10)

e Scale = a set of items that are administered in their entirety. They are not a subset of items from an item
bank.

e  Profile = a fixed set of short forms or CATs that are administered together (e.g., PROMIS-29). They
produce scores for multiple domains (e.g., physical function, pain interference, anxiety).

e  Pool = a collection of items that are not calibrated using item response theory. Item pools only generate
raw response scores for each item and no summary score.

e Recommended = CAT uses different stopping rules than standard administration. See the Measure
Differences summary for details.

e Screen-to-CAT = CAT uses different stopping rules than standard administration. See the Measure
Differences summary for details.

SCORING INSTRUCTIONS

Short Forms

Response Pattern Scoring

PROMIS instruments are scored using item-level calibrations. This means that the most accurate way to score a
PROMIS short form is to use the HealthMeasures Scoring Service
(https://www.assessmentcenter.net/ac_scoringservice) or an administration platform that automatically
calculates scores (e.g., REDCap auto-score). This method of scoring uses responses to each item for each
participant. We refer to this as “response pattern scoring.” Because response pattern scoring is more accurate
than the use of raw summed score/scale score look up tables included in this manual, it is preferred. Response
pattern scoring is especially useful when there is missing data (i.e., a respondent skipped an item), different groups
of participants responded to different items, or you have created a new short form using a subset of items from a
PROMIS item bank.

Instructions for the HealthMeasures Scoring Service

1. Download the Input Template from the HealthMeasures Scoring Service home page.

2. Add your data (all respondents’ individual answers to questions) for one PROMIS measure to the template
(multiple timepoints are okay).

3. Determine how much data is missing. In order to produce a precise score, a respondent must answer at
least 4 items in measures that include 4 or more items. If a precise score is required, remove respondents
who answered less than 4 items from the input template and do not calculate a T-score.

4. Upload your spreadsheet to the HealthMeasures Scoring Service. If this is your first time, register as a new
user.

5. Access your email to receive a spreadsheet with calculated scores.

Platforms that use response pattern scoring can produce a T-score for a respondent as long as 1 item has been
answered. However, in order to produce a precise score using response pattern scoring, a respondent must
answer at least 4 items in a short form that includes 4 or more items. If fewer than 4 items have been answered,
the resulting T-score may not be sufficiently precise. Depending on how the score will be used, you may want to
discard the score or proceed with caution. For short forms with 1-3 items, all items should be answered before
using response pattern scoring.

November 21, 2025 HealthMeasures.net 10
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Instructions for Using Raw Sum Score to T-score Conversion Tables

To use the scoring tables in this manual, calculate a summed score. Each question usually has five response options
ranging in value from one to five. To find the total raw score for a short form with all questions answered, sum the
values of the response to each question. For example, for the adult 8-item form, the lowest possible raw score is 8;
the highest possible raw score is 40 (see all short form scoring tables in Appendix 1). All questions must be
answered in order to produce a valid score using the scoring tables. If a participant has skipped a question, use
the HealthMeasures Scoring Service (https://www.assessmentcenter.net/ac_scoringservice) to generate a final
score.

Locate the applicable score conversion table in Appendix 1 and use this table to translate the total raw score into a
T-score for each participant. The T-score rescales the raw score into a standardized score with a mean of 50 and a
standard deviation (SD) of 10. Therefore, a person with a T-score of 40 is one SD below the mean.

For the adult PROMIS Fatigue 7a Short Form, a raw score of 10 converts to a T-score of 39.6 with a standard error
(SE) of 4 (see scoring table for the 7a short form in Appendix 1). Thus, the 95% confidence interval around the
observed score ranges from 47.4 to 31.8.7 (T-score + (1.96*SE) or 39.6 + (1.96*4).

CAT

A minimum number of items (e.g., 4) must be answered in order to receive a score for the Fatigue CATs. The
response to the first item will guide the system’s choice of the next item for the participant. The participant’s
response to the second item will dictate the selection of the following question, and so on. As additional items are
administered, the potential for error is reduced and confidence in the respondent’s score increases. The CAT will
continue until either the standard error drops below a specified level (e.g., on the T-score metric 3.0), or the
participant has answered the maximum number of questions (e.g., 12), whichever occurs first. For some CATs,
specifically “recommended” and “screen-to-CAT” there are additional stopping rules. These include stopping when
the standard error isn’t improving much or if a respondent is asymptomatic. For details on the exact stopping rules
for Fatigue CATSs, view the Measure Differences summary.

DIRECTION OF SCORES

For most PROMIS instruments, a score of 50 is the average for the general population with a standard deviation of
10 because calibration testing was performed on a large sample of the general population. You can read more
about the calibration and centering samples in the Reference Population section below. The T-score is provided
with an error term (Standard Error or SE). The Standard Error is a statistical measure of variance and represents
the “margin of error” for the T-score.

Important: A higher PROMIS T-score represents more of the concept being measured. For negatively-worded
concepts like Fatigue, a T-score of 60 is one SD worse than average. By comparison, a Fatigue T-score of 40 is one
SD better than average.

REPORTING SCORES

T-scores and associated Standard Errors should be reported as integers. Additional decimal places may be retained
in interim computations, but the reported value should be rounded to an integer to maintain the appropriate level
of significant figures.

A Publication Checklist should be used when writing about PROMIS measures in publications and presentations.
Checklist categories include measure details, administration, scoring, and reporting. The checklist is available on
HealthMeasures.net at Publication Checklist as well as in Hanmer et al., 2020.
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REFERENCE POPULATIONS

A PROMIS score of 50 is the mean score for a specific, relevant group of people (e.g., the general population, kids
with a painful condition). That group is the reference population.

Centering Sample and Calibration Sample
Multiple steps are used to create T-scores.

1. Items are completed by a large sample of respondents. This is the Calibration Sample. The purpose of a
calibration sample is to estimate item parameters (item characteristics such as difficulty and
discrimination) using an item response theory (IRT) model.

2. Measure developers then decide which score on the IRT metric is going to be the middle score—a score of
50. This is done by collecting scores from a large sample that represents the reference population and
then calculating the mean for that sample. That sample is the Centering Sample. That score becomes the
middle score (e.g., 50 for T-scores).

3. Alinear transformation spaces all other scores along the continuum so they have the correct values
relative to the middle score (the mean of the Centering Sample).

Sometimes a single sample was used as both the Calibration Sample AND the Centering Sample. Other times one
sample was used as the Calibration Sample and another was used as the Centering Sample. Sometimes, a subset
of the Calibration Sample served as the Centering Sample.

For some PROMIS measures the reference population (and the centering sample) was a clinical population. This is
the case for PROMIS Smoking measures, for which the reference populations was daily smokers; the Centering
Sample was a sample of daily smokers. For many PROMIS measures, the reference population was the general
population.

The Reference Population tables show the Calibration and the Centering samples for PROMIS. Most users will be
particularly interested in the last column (Centering Sample). If you want to know the reference population (what
sample has a mean of 50), go to the Centering Sample column.

Item Bank/Scale

Calibration Sample

Centering Sample

PROMIS Adult

Fatigue

General population

General population

PROMIS-Cancer - Fatigue

General population

General population

PROMIIS Pediatric

Fatigue v1.0, v2.0

General population subset +
Clinical sample

General population subset +
Clinical sample

Fatigue 3.0

General population

General population

PROMIS Parent Proxy

Fatigue v1.0, v2.0

General population subset +
Clinical sample

General population subset +
Clinical sample

Fatigue 3.0

General population

General population

November 21, 2025

HealthMeasures.net

12


https://www.healthmeasures.net/

STATISTICAL AND PSYCHOMETRIC TERMS

PROMIS measures produce T-scores and standard errors.

T-score

A T-score is a standardized score, like z-scores and 1Q scores. All standardized scores have a “middle” score; it is
zero for z-scores, 100 for 1Q scores, and 50 for T-scores. This middle score is the mean of a large group of people.
This group is known as the reference population. T-scores have a standard deviation (SD) of 10. Consequently, if a
respondent produces a score of 60, that is one SD higher than the mean.

Precision and Standard Error (SE)

A PROMIS score includes a T-score and a standard error (SE). The standard error is a measure of precision or the
variability for a given T-score across hypothetical repeated measurements. It represents the “margin of error” for a
T-score. The standard error can be used to estimate precision by calculating confidence intervals around a T-score.
A 95% confidence interval is commonly used. A 95% confidence interval means there is a 95% probability that the
true T-score is within this range. The formula for a 95% confidence interval is (T-score + (1.96*SE). For example, if
T=52 and SE=2, the lower boundary of the confidence interval is (52 — (1.96*2)) = 48 and the upper boundary is (52
+(1.96*2)) = 56. Similarly, a 68% confidence interval can be calculated by (T-score + SE). If T=52 and SE=2, the
lower boundary of the confidence interval is (52 — 2) = 49 and the upper boundary is (52 + 2) = 54. T-scores should
be rounded to whole numbers due to the number of significant figures in their computation.

Reliability

Reliability is the degree to which a measure is free of error. For IRT-based scaled scores (including PROMIS),
reliability = 1 — SE? using SEs on the theta metric (i.e., the T-score SE divided by 10). IRT-based reliability varies
across the measurement continuum. That is, a measue may have much higher reliability for some score ranges
(e.g., near the mean) compared to other score ranges (e.g., extreme ends of the continuum such as +/- 2 SDs from
the mean).

SCORE CUT POINTS

Below, each figure shows score ranges and descriptive labels for PROMIS Fatigue item banks. The information in
the figure applies to short forms and computer adaptive tests from that item bank. Be sure to select the correct
figure for the measure you are using (e.g., respondent, version).

PROMIS® Fatigue T-Score Cut Points

20 30 40 50 55 60 70 80
I I 1 1

I I E
Normal Limits iMiIdiModeraf
2 ;

Better health General population mean =50 Worse health
(SD =10)

Feb 2025
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PROMIS® Pediatric and Parent Proxy
Fatigue v2 T-Score Cut Points

20 30 40 50 55 60 65 70 80
—
Limits  iMildiModer
7~ l
Better health General population + Worse health
Clinical sample mean =50 (SD = 10)

Feb 2025

PROMIS® Pediatric and Parent Proxy
Fatigue v3 T-Score Cut Points

20 30 40 50 55 60 70 80
i
mits iMildiMod
/l\ : : [
Better health General population mean =50 Worse health
(SD=10)

Feb 2025
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REFERENCE VALUES FOR SPECIFIC PATIENT POPULATIONS

Few studies using representative samples have calculated reference values for individuals with specific health
conditions or from countries other than the US. Using the general population mean of 50 is the best starting point
for comparisons across all populations.

Oncology

Jensen et al. (2017) published reference values for people with cancer by age, stage, and cancer type (breast,
prostate, uterine, cervical, colorectal, lung, and non-Hodgkin’s lymphoma.) Level of fatigue varied by cancer type;
patients with lung cancer reported the most fatigue. Patients with more advanced cancers (e.g., stage 1V) reported
more fatigue than patients with earlier stage cancers (e.g., stage I).

Country-specific Reference Values

Many studies have evaluated the measurement properties of translations of PROMIS measures in different
countries. Some of these include reference values specific to a country. For example, there are reference values for
Dutch translations of PROMIS anxiety, depression, fatigue, sleep, and global health (Elsman et al., 2021; Elsman,
2022; Terwee, Elsman et al., 2022; Terwee, van Litsenburg et al., 2022). Kaman et al. (2021) published reference
values for German translations of PROMIS pediatric anger. To learn more about PROMIS reference values within a
specific country, contact your PROMIS National Center representative.

COMPARING SCORES ACROSS VERSIONS

Some PROMIS domains have multiple versions of instruments (i.e., v1.0, v1.1, v2.0, v3.0). Generally, it is
recommended that you use the most recent version available which can be identified as the instrument with the
highest version number. In most cases, an instrument that has a decimal increase (v1.0 to v1.1) retains the same
item-level parameters as well as instrument reliability and validity. In cases where a version number increases by a
whole number (e.g., v1.0 to v2.0), the changes to the instrument are more substantial.
e  For Fatigue Pediatric and Parent Proxy measures, the calibrations between v1.0 and v2.0 are identical.
Consequently, T-scores from v1.0 and v2.0 are comparable.
e Scores from Pediatric and Parent Proxy GenPop v3.0 are NOT comparable with v1.0, v1.1, or v2.0 measure
scores.

Transforming Scores between Versions:

To transform T-scores from Pediatric/Parent Proxy v1.0/v2.0 Fatigue measures to the Pediatric/Parent Proxy
GenPop v3.0 metric, rescore v1.0/v2.0 measures using the HealthMeasures Scoring Service or Assessment Center
API. This is the preferred strategy as it produces precise scores.

1. Download the v3.0 measure from Search & View Measures on HealthMeasures.net.
2. Revise your dataset as needed to match the v3.0 item IDs and response scores:

o PROMIS Parent Proxy Bank GenPop v3.0 — Fatigue, PROMIS Parent Proxy Bank GenPop v3.0 -
Fatigue (screen-to-CAT), and PROMIS Parent Proxy Short Form GenPop v3.0 — Fatigue 10a:
=  The Item ID Pf4fatiguedr was changed to Pf4fatigue4r2 to account for the revised
Response Scores from 1-2-3-4-5 to 1-2-3-4-4.
=  The Item ID Pf4fatiguel2r was changed to Pf4fatiguel2r2 to account for the revised
Response Scores from 1-2-3-4-5 to 1-2-3-4-4.
o PROMIS Parent Proxy Bank GenPop v3.0 — Fatigue and PROMIS Parent Proxy Bank GenPop v3.0
— Fatigue (screen-to-CAT):
=  The Item ID Pfafatigue5r was changed to Pf4fatigue5r2 to account for the revised
Response Scores from 1-2-3-4-4 to 1-2-3-4-5.
=  The Item ID Pflfatigue3r was changed to Pfifatigue3r2 to account for the revised
Response Scores from 1-2-3-4-4 to 1-2-3-4-5.
[Continued on next page]
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3. Follow the instructions for using the HealthMeasures Scoring Service. Contact help@HealthMeasures.net

if using the Assessment Center API for rescoring.

The crosswalk tables in Appendix 3 may also be used as a reference to guide understanding of how scores have
shifted from the older v1.0 and v2.0 measures to the v3.0 measures. If these tables are used to convert older T-

scores to GenPop v3.0, please note that the resulting T-scores are not as precise as those generated by using
HealthMeasures Scoring Service or Assessment Center API.

[Remainder of page intentionally left blank]
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APPENDIX 1—SCORING TABLES

Fatigue 4a - Adult v1.0 Fatigue 6a - Adult v1.0 Fatigue 7a - Adult v1.0
Short Form Conversion Table Short Form Conversion Table Short Form Conversion Table

Raw Score | T-score SE*® Raw 5core | T-score SE* Raw Score | T-score SE*
q 33 7 4.5 [ 33.4 4.9 7 294 53
5 39.7 3.1 7 391 2.9 B 334 4.8
& 431 27 8 420 2.4 2] 36.9 43
7 45.0 26 9 442 22 10 39.6 4.0
a 486 25 10 45.1 2.1 11 419 38
9 51.0 25 11 47 8 2.1 12 439 3.5
10 53.1 2.4 12 49.4 2.1 13 458 3.3
11 55.1 2.4 13 50.9 2.0 14 476 3.2
12 57.0 2.3 14 52.4 2.0 15 49 2 31
13 588 23 15 53.7 2.0 16 50.8 3.0
14 60.7 23 16 55.1 2.0 17 522 3.0
15 62.7 2.4 17 56.3 19 1B 53.7 3.0
15 64.6 24 18 57.5 1.9 19 551 3.0
17 66.7 24 15 58.8 1% 20 56.4 29
18 £5.0 2.5 20 60.0 19 21 57.8 29
19 716 27 21 61.2 1.9 22 55.2 29
20 75.8 39 22 62.4 19 23 6.5 29
*3E = 3tandard Error on T-score metric 23 E3.7 20 24 520 29
24 65.0 2.0 25 63.4 29
25 65.4 2.0 26 64 8 29
26 67.8 2.0 27 663 29
27 69.3 2.0 28 67.8 2.9
28 710 2.1 29 65 4 29
29 73.0 2.5 30 711 3.0
30 75.8 3.8 31 72.8 3.0
*5E = Standard Error on T-score metric 32 748 31
33 771 33
34 798 3.6
35 332 41

*8E = Standard Error on T-score

metric
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PROMIS Adult v1.0 - Fatigue 7b Daily
Short Form Conversion Table
Raw
Summed T-score SE*
Score
7 31.0 4.9
8 36.3 3.5
9 39.4 3.0
10 41.6 2.7
11 43.5 2.5
12 45.2 2.4
13 46.7 2.4
14 48.1 2.3
15 49.5 2.3
16 50.9 2.3
17 52.2 2.3
18 53.6 2.4
19 54.9 2.4
20 56.2 2.4
21 57.6 2.4
22 58.9 2.4
23 60.3 2.4
24 61.7 2.4
25 63.0 2.4
26 64.4 2.4
27 65.7 2.4
28 67.2 2.4
29 68.6 2.4
30 70.2 2.4
31 71.8 2.5
32 73.6 2.6
33 75.6 2.9
34 78.1 3.2
35 814 3.6

*SE = Standard Error on T-score metric
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Fatigue 8a - Adult v1.0
Short Form Conversion Table
Raw Score T-score SE* Raw T-score SE*
Score
a8 33.1 4.8 25 28.5 1.7
9 38.5 2.7 26 59.4 1.7
10 41 2.2 27 60.4 1.7
11 42,8 2 28 61.3 1.7
12 44.3 1.9 29 62.3 1.7
13 45.6 1.8 30 63.3 1.7
14 46.9 1.8 31 64.3 1.7
15 48.1 1.8 32 65.3 1.7
16 49,2 1.8 33 66.4 1.7
17 50.4 1.8 34 67.5 1.7
18 a3l.5 1.7 35 68.0 1.7
19 52.5 1.7 36 69.8 1.8
20 33.6 1.7 37 71 1.8
21 54.6 1.7 38 72.4 2
22 33.6 1.7 39 74.2 2.4
23 56.6 1.7 40 778 3.7
24 a37.5 1.7
*SE =Standard Error on T-score metric
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SE* = Standard Error on T-Score metric
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PROMIS Adult v1.0 - Fatigue 10a (FACIT-Fatigue-10)
Short Form Conversion Table
Sulrzl:n‘:,ed T-Score SE* Raw Summed T-Score SE*
Score Score

10 30.4 4.8 31 59.7 2
11 35.1 35 32 60.5 2
12 38.2 3.1 33 61.2 2
13 40.7 2.9 34 62 2
14 42.7 2.7 35 62.8 2
15 44.3 2.6 36 63.5 2
16 45.8 2.5 37 64.3 2
17 47.2 2.3 38 65.1 2.1
18 48.4 2.2 39 65.9 2.1
19 49.5 2.2 40 66.7 2.1
20 50.5 2.1 41 67.6 2.1
21 51.5 2.1 42 68.5 2.2
22 524 2.1 43 69.5 2.3
23 533 2 44 70.6 2.4
24 54.2 2 45 71.7 2.5
25 55 2 46 72.9 2.7
26 55.9 2 47 743 2.9
27 56.7 2 48 75.9 3.1
28 57.4 2 49 77.9 3.4
29 58.2 2 50 80.7 3.8

22
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Fatipue 13a (FACIT-Fatigue) - Adult v1.0
Short Form Conversion Table

Raw Score T-score SE® Raw Score T-score SE*
13 303 4.7 40 508 1.8
14 350 3.5 41 5l.4 1.8
15 38.0 3.0 42 82.0 1.8
16 40.5 2.8 43 g2.6 18
17 421 2.6 44 63.2 18
18 437 2.5 45 538 1.8
19 45.0 2.3 4 244 1.8
20 46.3 2.2 47 85.0 1.8
21 4735 2.1 43 85.6 18
22 483 2.0 49 562 15
23 4583 2.0 S0 56.5 1.5
24 501 1.9 51 67.5 15
25 510 1.5 52 58.2 1.5
26 51.7 1.5 53 68.5 2.0
27 52.5 1.5 54 59.6 2.0
28 53.2 1.9 35 70.4 2.0
29 53.9 1.8 56 71.2 2.1
30 546 1.8 57 72.0 2.2
31 55.3 1.8 58 72.8 2.3
32 55.9 1.8 59 73.8 2.4
33 Sb.6 1.8 = 75.0 2.5
34 57.2 1.8 61 76.2 2.7
35 578 1.8 b2 77.5 2.5
36 584 1.8 B3 79.1 3.1
37 55.0 1.8 &4 81.2 3.3
38 58.6 1.8 65 B35 3.4
39 602 1.8

*SE = Standard Error on T-score metric

November 21, 2025

HealthMeasures.net

23


https://www.healthmeasures.net/

PROMIS Adult Short Form v1.0 — Fatigue-OA-Knee 8a

Short Form Conversion Table

Raw Raw
Summed T-Score SE* Summed T-Score SE*
Score Score

8 32.8 4.8 25 59.3 2.0
9 38.1 3.0 26 60.3 2.0
10 40.7 2.6 27 61.4 2.0
11 42.7 2.4 28 62.4 2.0
12 44.4 2.3 29 63.4 2.0
13 45.8 2.2 30 64.4 2.0
14 47.2 2.2 31 65.4 2.0
15 48.4 2.1 32 66.5 2.0
16 49.6 2.1 33 67.6 2.1
17 50.8 2.0 34 68.8 2.1
18 51.9 2.0 35 70.0 2.1
19 53.0 2.0 36 71.4 2.3
20 54.1 2.0 37 72.9 2.4
21 55.1 2.0 38 74.7 2.7
22 56.2 2.0 39 77.0 3.1
23 57.2 2.0 40 80.2 3.7
24 ss2 | 20 [N
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PROMIS Adult v1.0 — Fatigue — Multiple Sclerosis 8a
Short Form Conversion Table
Rawsiirrr;med T-Score SE*
8 34.1 5.0
9 39.3 3.1
10 41.8 2.6
11 43.6 2.3
12 45.1 2.1
13 46.4 2.1
14 47.6 2.0
15 48.7 2.0
16 49.8 2.0
17 50.9 2.0
18 52.0 2.0
19 53.0 2.0
20 54.1 2.0
21 55.1 2.0
22 56.2 2.0
23 57.3 2.0
24 58.3 2.0
25 59.3 2.0
26 60.4 2.0
27 61.5 2.0
28 62.5 2.0
29 63.6 2.0
30 64.7 2.0
31 65.8 2.0
32 66.9 2.0
33 68.1 2.0
34 69.3 2.0
35 70.5 2.1
36 71.9 2.1
37 73.4 2.3
38 75.1 2.5
39 77.5 3.0
40 80.9 3.9

*SE = Standard Error on T-Score metric
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PROMIIS Pediatric GenPop v3.0 — Fatigue 10a
Short Form Conversion Table
RawsScL;:r;med T-score SE*
10 411 6.1
11 48.3 3.1
12 50.5 2.6
13 52.0 2.2
14 53.2 1.9
15 54.2 1.8
16 55.1 1.7
17 55.9 1.6
18 56.6 1.6
19 57.3 1.6
20 58.0 1.6
21 58.7 1.6
22 59.3 1.6
23 60.0 1.6
24 60.7 1.6
25 61.3 1.6
26 62.0 1.6
27 62.7 1.6
28 63.3 1.6
29 64.0 1.6
30 64.6 1.6
31 65.2 1.6
32 65.9 1.6
33 66.5 1.6
34 67.1 1.6
35 67.7 1.6
36 68.3 1.5
37 68.9 1.5
38 69.5 1.5
39 70.1 1.5
40 70.7 1.5
41 71.4 1.5
42 72.0 1.6
43 72.7 1.6
44 73.4 1.7
45 74.2 1.7
46 75.1 1.8
47 76.1 2.0
48 77.3 2.2
49 78.9 2.5
50 81.7 3.1

*SE = Standard Error on T-score metric
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PROMIS Parent Proxy GenPop v3.0 — Fatigue 10a
Short Form Conversion Table
Raw Summed T-score SE*
Score
10 41.9 6.3
11 49.5 3.1
12 51.9 2.4
13 53.5 2.0
14 54.7 1.8
15 55.7 1.7
16 56.6 1.6
17 57.5 1.6
18 58.3 1.6
19 59.1 1.6
20 59.9 1.6
21 60.7 1.6
22 61.4 1.6
23 62.2 1.6
24 62.9 1.6
25 63.6 1.6
26 64.4 1.6
27 65.1 1.6
28 65.8 1.6
29 66.5 1.6
30 67.2 1.6
31 67.9 1.6
32 68.5 1.6
33 69.2 1.6
34 69.8 1.6
35 70.5 1.6
36 71.1 1.5
37 71.8 1.5
38 72.5 1.6
39 73.1 1.6
40 73.8 1.6
41 74.5 1.6
42 75.3 1.7
43 76.2 1.8
44 77.2 1.9
45 78.3 2.0
46 79.7 2.2
47 81.6 2.5
48 84.1 2.8
Items Pfdfatiguedr and Pfdfatiguel2r have collapsed
categories 4 and 5

*SE = Standard Error on T-score metric
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APPENDIX 2—SCORING TABLES FOR RETIRED MEASURES

Fatigue 10a - Pediatric v1.0
Short Form Conversion Table

Raw Score | T-Score SE* Raw Score | T-Score SE*
o 30.3 55 21 60.6 33
1 343 4.7 22 616 3.3
2 369 4.4 23 626 3.3
3 39 41 24 B3.6 3.3
4 409 39 25 646 3.3
5 425 3.8 2B B5.6 3.3
B 44 3.7 27 B6.7 3.3
7 45.4 3.6 28 B7.7 3.3
a3 45.7 3.5 29 68.7 3.3
9 47.9 3.5 30 69.8 3.3
10 491 3.4 31 70.9 3.3
11 50.2 34 32 72 34
12 513 34 33 732 34
13 524 3.4 34 744 3.4
14 535 3.4 35 75.7 3.5
15 545 3.4 36 77 3.6
16 556 3.4 37 785 3.6
17 56.6 3.4 38 20.2 3.7
18 57.8 3.4 39 a2 3.7
15 58.8 3.3 40 34 35
20 59.6 3.3

*SE =Standard Error on T-score

November 21, 2025

HealthMeasures.net

28


https://www.healthmeasures.net/

November 21, 2025

Fatigue 10a - Pediatric v2.0

Short Form Conversion Table

Raw Raw

Score T-Score SE* Score T-Score SE*
10 30.3 5.5 31 60.0 3.3
11 34.3 a.7 32 6l.0 3.3
12 36.9 4.4 33 62.0 3.3
13 39 4.1 34 63.0 3.3
14 40.9 3.9 35 64.0 3.3
15 42.5 3.8 36 65.0 3.3
16 44 3.7 37 66.7 3.3
17 45.4 3.6 38 67.7 3.3
18 46.7 3.5 39 68.7 3.3
19 47.9 3.5 40 09.8 3.3
20 49.1 3.4 41 70.9 3.3
21 50.2 3.4 42 72 3.4
22 51.3 3.4 43 73.2 3.4
23 524 3.4 44 74.4 3.4
24 53.5 3.4 45 73.7 3.5
25 4.5 3.4 46 77 3.6
26 35.6 3.4 47 78.5 3.6
27 56.6 3.4 48 80.2 3.7
28 37.6 3.4 49 82 3.7
29 58.6 3.3 50 24 3.5
30 59.6 3.3

*SE=Standard Error on T-5core metric
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Fatipue 10a - Parent Proxy v1.0
Short Form Conversion Table

Raw Score | T-Score SE* Raw Score | T-Score SE*
o 34 5 21 B3 2
1 349 4 22 B4 2
2 42 3 23 65 2
3 44 3 24 =12 2
4 45 3 25 o7 2
5 47 3 26 68 2
B 48 2 27 649 2
7 49 2 28 70 2
8 50 2 29 71 2
9 51 2 30 7 2
10 52 2 31 7 2
11 53 2 32 73 2
12 54 2 33 74 2
13 55 2 34 75 2
14 56 2 35 Fil= 2
15 57 2 36 77 2
16 58 2 37 748 3
17 59 2 38 20 3
18 o0 2 39 82 3
15 ol 2 40 85 4
20 62 2

*LE = Standard Error on T-score
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Fatigue 10a - Parent Proxy v2.0
Short Form Conversion Table
Raw Raw
Score T-5core SE* Score T-5core SE*

10 34 3 3l 63 2
11 39 4 32 o4 2
12 42 3 33 65 2
13 44 3 34 ob 2
14 45 3 35 67 2
15 a7 3 36 ) 2
16 48 2 37 69 2
17 49 2 38 70 2
18 a0 2 39 7l 2
19 5l 2 a0 72 2
20 a2 2 41 72 2
21 53 2 42 73 2
22 o4 2 43 74 2
23 55 2 44 75 2
24 a6 2 45 Fii] 2
25 a7 2 46 77 2
26 28 2 a7 79 3
27 59 2 43 a0 3
28 a0 2 49 82 3
29 6l 2 a0 85 4
30 62 2

*Standard Error on T-score metric

All scoring tables are based on default Parent Proxy calibrations.
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APPENDIX 3—CROSSWALK BETWEEN PEDIATRIC AND PARENT PROXY
V2.0 T-SCORES AND PEDIATRIC AND PARENT PROXY GENPOP V3.0 T-
SCORES

Table 1. PROMIS Pediatric Fatigue: Crosswalk between v2.0 T-scores and GenPop v3.0 T-scores

PROMIS Pediatric PROMIS Pediatric
Fatigue T-Score Fatigue T-Score
v2.0 v3.0 GenPop v2.0 v3.0 GenPop
24 37.0 62 65.3
25 38.5 63 65.9
26 41.6 64 66.9
27 42.6 65 67.6
28 44.1 66 68.0
29 45.2 67 68.5
30 46.1 68 69.2
31 47.3 69 70.0
32 47.9 70 70.5
33 48.4 71 70.7
34 49.3 72 71.5
35 49.9 73 73.0
36 50.7 74 73.0
37 51.4 75 73.0
38 51.9 76 73.0
39 52.4 77 73.8
40 52.9 78 74.5
41 53.6 79 75.2
42 54.0
43 54.4
44 54.7
45 55.2
46 55.9
47 56.5
48 57.0
49 57.6
50 58.0
51 58.7
52 59.3
53 59.7
54 60.3
55 60.9
56 61.7
57 62.4
58 63.1
59 63.6
60 64.3
61 64.8
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Table 2. PROMIS Parent Proxy Fatigue: Crosswalk between v2.0 T-scores and GenPop v3.0 T-scores

PROMIIS Parent Proxy PROMIS Parent Proxy
Fatigue T-Score Fatigue T-Score
v2.0 | v3.0 GenPop v2.0 | v3.0 GenPop
29 37.0 67 70.0
30 38.5 68 71.0
31 39.0 69 72.0
32 41.8 70 72.5
33 42.9 71 73.0
34 44.6 72 73.5
35 45.6 73 73.5
36 46.4 74 74.0
37 47.8 75 76.0
38 48.8 76 76.0
39 49.5 77 76.0
40 50.4 78 78.0
41 51.2 79 80.0
42 52.1
43 52.9
44 53.4
45 54.1
46 54.7
47 55.6
48 56.3
49 56.9
50 57.5
51 58.4
52 59.1
53 59.6
54 60.3
55 61.4
56 62.3
57 62.9
58 63.4
59 64.2
60 64.9
61 65.6
62 66.5
63 67.3
64 68.0
65 68.8
66 70.0
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APPENDIX 4— SUPPLEMENTAL INFORMATION FOR THE PROMIS SHORT
FORM v1.0—FATIGUE-MULTIPLE SCLEROSIS 8A (PROMIS FatigueMS—
8a)

OVERVIEW OF FATIGUE IN MULTIPLE SCLEROSIS

Multiple sclerosis (MS) is a chronic, disabling disease that affects the central nervous system and causes a range of
neurological symptoms and impacts on activities of daily living 1 As of 2017, approximately 900,000 individuals in
the United States (U.S.) are living with an MS diagnosis.* Currently, there is no cure for MS; treatment is a lifelong
process that includes medication, rehabilitation, and emotional support.3

The majority of people with MS experience severe, debilitating fatigue as a result of their condition.>® Fatigue is
frequently identified as the most prevalent symptom of MS7-2° and fatigue may be the first presenting symptom,??
manifesting even before a diagnosis of MS is made.?? People with all stages of MS, from mild to severe, can
experience significant fatigue.?%?® The symptom can be acute or chronic.>®?* However, fatigue is a daily experience
for many people living with MS, lasting six or more hours, and often worsening later in the day.?>2?®

Independent of disability,?”-?2 fatigue reduces health-related quality of life in people with MS.21232831 For example,
fatigue in MS can affect one’s ability to work and to retain employment.t316:2227:3233 According to the U.S. Social
Security Administration, fatigue is a leading cause of disability in persons with MS.? Fatigue in MS also limits
physical exertion; physical limitations can lead to deconditioning and exercise intolerance if patients curtail
physical activity to minimize fatigue.?>343> The impact of fatigue can extend to a decline in overall health in the
person with MS, given that it represents a barrier to health-promoting behaviors and activities in this population.3®
Fatigue can exacerbate other MS symptoms,?>%” including negatively affecting cognitive function.?®

OVERVIEW OF THE PROMIS SHORT FORM V1.0—FATIGUE-MULTIPLE
SCLEROSIS 8A (PROMIS FATIGUEMS—8A)

Description

The PROMIS FatigueMS—8a is an 8-item short form derived from the PROMIS Fatigue Item Bank to assess the
experience and impact of fatigue in people with MS.3%4 |t has a recall period of the past 7 days. The PROMIS
FatigueMS—8a consists of seven items with frequency-based response options (“Never,” “Rarely,” “Sometimes,”
“Often,” “Always”), and one item with response options of “Not at all,” “A little bit,” “Somewhat,” “Quite a bit,” or
“Very much.” Consistent with scoring guidelines for PROMIS measures, this short form is scored on a T-score
metric, which is centered on the U.S. general population (mean = 50; SD = 10).

Reporter
The PROMIS FatigueMS—8a is a self-report measure. Respondents choose the response option that most
accurately describes their experience of fatigue and its impact on their daily living.

Conceptual Framework

The conceptual framework for the assessment of fatigue in MS based on the PROMIS FatigueMS—8a is shown in
Figure 1. The PROMIS FatigueMS—8a is derived from the PROMIS Fatigue Iltem Bank, where all items met the
unidimensionality criteria and were calibrated on the same measurement continuum, i.e., fatigue. IRT allows for
the modeling of the relationship of the individual items to the construct (i.e., fatigue) being measured.** The
PROMIS FatigueMS—S8a is hypothesized as a unidimensional construct of the severity of fatigue consisting of 8
items that generate a total score. The measure’s items address the following content: fatigue impact on thinking
clearly, influence of fatigue on life enjoyment, easily tired, feeling tired without doing anything, trouble finishing
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things because of fatigue, need to push oneself, fatigue interference with social activities, and fatigue inference
with physical functioning.

Figure 1. The PROMIS FatigueMS—8a Conceptual Framework

PROMIS FatigueMS—S8a

How often were you too tired to think clearly?
(Item ID: FATIMP30)
How often were you too tired to enjoy life?
(Item ID: FATEXP26)
How often did you find yourself getting tired easily?
(Item ID: FATEXP48)
How often did you feel tired even when you hadn't
done anything? (Item ID: FATEXP6)
How often did you have trouble finishing things
because of your fatigue? (Item ID: FATIMP16)
How often did you have to push yourself to get
things done because of your fatigue?
(Item ID: FATIMP3)
How often did your fatigue interfere with your social
activities? (Item ID: FATIMP4)
To what degree did your fatigue interfere with your
physical functioning? (Item ID: FATIMP49)

Fatigue
Severity

DEVELOPMENT AND EVALUATION OF THE PROMIS FATIGUEMS—8A

Development

Prior to development of the PROMIS FatigueMS—8a, three published PROMIS Fatigue short forms were
available;* however, none were developed specifically for use among individuals with MS. Therefore, Cook and
colleagues sought to develop a content valid measure of fatigue for individuals with MS.3°4° To reduce participant
burden, investigators (two clinicians and four experts in measure development) reduced the PROMIS Fatigue item
pool from 95 items to 44 candidate items using two criteria. First, 13 items previously published as a measure of
fatigue in cancer which was considered a legacy measure during the PROMIS Fatigue Item Bank testing were
removed because their wording (e.g., “I feel...” “I have...” “l need...”) was inconsistent with the rest of PROMIS
Fatigue Item Bank items (e.g., “How often...” “To what degree...”).*3 Second, items with duplicate content were
reviewed and those with frequency-based response options were retained. The decision to prioritize frequency-
based response options was based on prior cognitive interview findings indicating that individuals with disabilities
prefer frequency-based response options (e.g., “Never,” “Rarely,” “Sometimes,” “Often,” “Always”) to intensity
response options (e.g., “Not at all,” “A little bit,” “Somewhat,” “Quite a bit,” “Very much”).** Additionally, when
compared to other fatigue response options, fatigue frequency response options have reduced floor and ceiling
effects, and their response threshold locations are more equidistant.*®> Through the item review process, 38 items
with response options “Not at all,” “A little bit,” “Somewhat,” “Quite a bit,” and “Very much” were dropped and
items with duplicate content that included response options “Never,” “Rarely,” “Sometimes,” “Often,” and
“Always” were retained. The remaining six items had response options of “Not at all,” “A little bit,” “Somewhat,”
“Quite a bit,” or “Very much” because frequency options were not appropriate for these items. Of these six items,
1 was retained for the final measure. The 44 remaining candidate items were selected to represent the range of
content in the PROMIS Fatigue Item Bank.*?

”u ” u
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Next, the 44 candidate items were reviewed by clinicians (N=37) and ranked based on relevance to MS, the results
of which were used to further reduce the candidate items to 20. Forty-six people with MS reviewed the 20
candidate items and ranked the top 10 on relevance to their experience with MS. Final item selection for the
PROMIS FatigueMS—8a was informed by four criteria: (1) rankings by individuals with MS and experts; (2) high
discrimination parameters based on IRT calibration; (3) cumulative representatives of the full PROMIS Fatigue Item
Bank content; and (4) content validity assessment.3®

Evidence of Content Validity

Content validity of the PROMIS FatigueMS—8a was established through expert input, literature review, and
qualitative input from individuals with MS. The content validity evidence is summarized in Table 1. Taken together,
this evidence provides strong support for the coverage, relevance, and content validity of PROMIS FatigueMS—8a.

Table 1. Summary of Content Validity Support for the PROMIS FatigueMS—8a

Activity

Source of Evidence

Citation

Review and reduction of the
PROMIS Fatigue Item Bank

Expert input from 2 clinicians with
expertise in the treatment of MS
and 4 experts in measure
development

Cook KF, Bamer AM, Roddey TS,
Kraft GH, Kim J, Amtmann D. A
PROMIS fatigue short form for use
by individuals who have multiple
sclerosis. Quality of Life Research.
2012;21(6):1021-1030.

Expert review of candidate items
for the PROMIS FatigueMS—8a

Clinician input from 37 clinicians
with expertise in the treatment of
MS

Cook KF, Bamer AM, Roddey TS,
Kraft GH, Kim J, Amtmann D. A
PROMIS fatigue short form for use
by individuals who have multiple
sclerosis. Quality of Life Research.
2012;21(6):1021-1030.

Qualitative and quantitative data
evaluating the candidate items for
the PROMIS FatigueMS—8a,
including item ranking and open-
ended input on content validity
from people with MS

Input from 46 people with MS,

Cook KF, Bamer AM, Roddey TS,
Kraft GH, Kim J, Amtmann D.
Multiple sclerosis and fatigue:
understanding the patient's needs.
Physical Medicine & Rehabilitation
Clinics. 2013;24(4):653-661.

Summary of qualitative research in
patients with MS (Literature review
conducted by RTI Health Solutions)

Literature review

N/A

MS targeted literature and
instrument review (Literature
review conducted by RTI Health
Solutions)

Literature review

Martin SA, Olayinka-Amao OC,
Henke C, Kamudoni P, Gnanasakthy
A. Conceputal Model and
Instrument Review in Multiple
Sclerosis. Value in Health.
2017;20:A399-A811.

Supplementary review of measures
of fatigue in MS (Literature review
conducted by Northwestern
University)

Literature review

N/A
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Interviews with experts about the Clinician input from 2 clinicians

MS fatigue experience (Conducted | with expertise in the treatment of N/A
by RTI Health Solutions) MS

Concept elicitation interviews with

people with MS (Conducted by RTI | Input from 14 people with MS N/A
Health Solutions)

Cognitive interviews with people

with MS (Conducted by RTI Health Input from 29 people with MS N/A
Solutions)

Measurement Properties and Psychometric Evaluation

Psychometric properties of the PROMIS FatigueMS—8a were evaluated in 2022 using data from two projects: 1) a
survey of individuals with MS in the United Kingdom (UK-MS Study),*® and 2) the PROMIS FatigueMS—S8a
Development Study (Development Study).3® Cross-sectional analyses were conducted using baseline data from
both studies. Longitudinal analyses, including ability to detect change analyses and estimation of within-person
meaningful change thresholds, were conducted using the UK-MS Study data collected at baseline, week 24, and
week 52. Descriptive statistics included frequency distributions of both item response and overall scores, floor and
ceiling effects, and percentage of missing responses. The frequency and percentage of each response option
selected for each item at baseline on both studies were used to describe the distribution of items in the PROMIS
FatigueMS—8a. A threshold of 35% (approximately one-third) of the sample selecting either the highest or lowest
response was used to indicate a floor or ceiling effect for that item. No items demonstrated floor or ceiling effects
across both studies. Missing data at the item-level were not observed because the platform did not allow for items
to be skipped. Missing data at the form-level were noticed as the sample size decreased over time in the UK-MS
Study. Inter-item consistency was supported with Cronbach’s Alpha > 0.90 in both studies. Strong test-retest
reliability was found on UK-MS Study data with the intraclass correlation coefficients (ICCs) = 0.90. Test-retest
reliability was not available for the Development Study. Regarding IRT-based reliabilities, the PROMIS FatigueMS—
8a has excellent reliability (> 0.70) across a wide range of fatigue scores reported by participants from both
studies.

Convergent validity analyses yielded strong correlations between the PROMIS FatigueMS—8a and other clinical
outcomes measures in both studies. The known-groups validity analysis examined differences in PROMIS
FatigueMS—8a scores between subgroups of participants with known status using different outcome measures as
anchors, including the patient-reported Expanded Disability Status Scale, the PROMIS Global Health Scale (general
health, physical health, fatigue), the Multiple Sclerosis Impact Scale (MSIS-29), the Fatigue Severity Scale (FSS). The
PROMIS FatigueMS—8a scores showed expected and statistically significant (p < 0.001) differences across patient
subgroups for all anchor measures applied in both studies.

Results from a longitudinal evaluation of the measurement properties of the PROMIS FatigueMS—8a using UK-MS
study data indicated that the measure is sensitive to change from baseline to week 24 and from baseline to week
52 using clinical anchors. Results showed that PROMIS FatigueMS—8a T-scores significantly worsened on all
worsening groups both from baseline to week 24 and from baseline to week 54. Similarly, PROMIS FatigueMS—8a
T-scores improved on most improving groups, both from baseline to week 24 and from baseline to week 54. Most
measures of effect size were greater than 0.2 on both improving and worsening groups from baseline to week 24
as well as from baseline to week 52.
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Taken together, these analyses demonstrate that the PROMIS FatigueMS—8a can be incorporated into clinical
trials for longitudinal evaluation given the measure’s ability to detect change over time and its strong psychometric
properties.

Scoring and Interpretation Procedures

Please see the section on scoring of short forms in this PROMIS Fatigue User Manual and Scoring Instructions.

Handling of Missing Data

o  Form-level missing data. Form-level missing data refers to a respondent missing an entire PRO
assessment for a given time point. In general, form-level data may be missing due to a respondent’s early
withdrawal from the study, the inability to evaluate an endpoint at a particular time point, or non-
compliance. Imputation is not recommended for PROMIS FatigueMS—8a form-level missing data. If a
participant does not complete the PROMIS FatigueMS—8a, such as due to attrition in longitudinal studies
or due to forgetting to complete an individual assessment, his or her PROMIS FatigueMS—8a should not
be computed for that time point.

e Item-level missing data. Administrators may decide to allow respondents to skip individual items within
the PROMIS FatigueMS—8a. If respondents are allowed to skip items, missing data at the item-level may
be present. Based on missing data simulation analyses, a 4-item rule will be employed for missing data at
the item-level with scores only calculated if data for 4 or more items in each assessment are available,
with the available item values summed and divided by the number of items available. If 5 or more items
are missing, the assessment itself will be considered missing and will be handled under the form-level
missing data procedures.

[Remainder of page intentionally left blank]
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APPENDIX 5— SUPPLEMENTAL INFORMATION FOR THE PROMIS SHORT
FORM V1.0 — FATIGUE 10A (FACIT-FATIGUE-10/PROMIS FATIGUE SHORT
FORM 10A)

This appendix includes information specific to the PROMIS Short Form v1.0 — Fatigue 10a (FACIT-Fatigue-
10/PROMIS Fatigue Short Form 10a) under consideration for qualification as a drug development tool by FDA as a
measure of fatigue severity to derive efficacy endpoints in clinical trials for products intended to treat rheumatoid
arthritis (RA).

Overview of Fatigue in Rheumatoid Arthritis

Rheumatoid arthritis (RA) is the most common form of inflammatory arthritis and is associated with fluctuating
debilitating symptoms that confer considerable decrements to patients’ longevity and quality of life (Helmick et al.,
2008; Hootman & Helmick, 2006; Lawrence et al., 2008; Sanderson & Kirwan, 2009; Sanderson et al., 2010a). In
addition to symptoms such as pain, impaired physical function, stiffness, sleep disturbance, and emotional distress
(Bartlett et al., 2012; Berthelot et al., 2012; Bingham et al., 2011; Felson et al., 1995; Gossec et al., 2009; Hewlett,
Cockshott, et al., 2005; Kirwan et al., 2007; Sanderson et al., 2010b; Singh et al., 2012), patient and clinician input
reveal that fatigue is a common, persistent, disabling, and high-priority symptom in RA (Bartlett et al., 2015;
Critical Path Institute PRO Consortium RA Working Group, 2012; Gossec et al., 2011; Hewlett et al., 2012; Orbai et
al., 2015; Orbai et al., 2014; Sanderson et al., 2011). Like pain, fatigue is a very important aspect of RA (Bartlett et
al., 2012; Berthelot et al., 2012; Hewlett, Cockshott, et al., 2005; Hewlett et al., 2012; Kirwan et al., 2007; Ter Wee
et al., 2016; van Tuyl et al., 2016), and a high priority for persons with RA seeking treatment (Sanderson et al.,
2010a, 2010b). Research examining the fatigue experience of RA patients suggests that RA-associated fatigue
differs from “normal” fatigue, impacts multiple domains of patients’ lives, and is under-recognized by clinicians
(Hewlett, Cockshott, et al., 2005; Hewlett et al., 2007; Kirwan & Hewlett, 2007). RA research typically characterizes
patients’ fatigue in terms of experience (e.g., severity, frequency) and impact (e.g., social functioning, physical
function). These findings suggest that persons with RA not only consider fatigue to be one of the most important
aspects of their disease experience, but as an important outcome when evaluating the effectiveness of
interventions. Multiple factors have been proposed as contributing to fatigue in RA, including disease-related (e.g.,
inflammatory pathways), cognitive-behavioral (e.g., depression, sleep behavior), and personal (e.g., social activities
and support) (Hewlett, Chalder, et al., 2011; Hewlett, Dures, et al., 2011; Pollard et al., 2006; Zonna-Nacach et al.,
2000). Findings also indicate the heterogeneous experience of fatigue in RA, and its persistence even when
traditional indicators suggest well-controlled RA activity (Hewlett et al., 2012).

In response to the growing body of evidence regarding the centrality of fatigue among RA symptoms, several
organizations have called for the broader inclusion of measures of fatigue in RA clinical trials. Currently, the
American College of Rheumatology (ACR) core set of recommended outcome measures for use in RA clinical trials
does not include a measure of fatigue (though it does include patient-reported assessments of physical function,
pain, and overall disease activity). Several groups have called for the addition of a fatigue measure to the ACR core
set (Critical Path Institute PRO Consortium RA Working Group, 2012; Felson et al., 1995; Hewlett, Cockshott, et al.,
2005; Kirwan et al., 2007; Minnock et al., 2009; Nicklin et al., 2010). Moreover, in response to the increasingly
feasible goal of achieving low disease activity and/or remission through intervention (Hewlett, Carr, et al., 2005),
ACR, the European League Against Rheumatism (EULAR), and Outcome Measures in Rheumatology (OMERACT)
recognized the importance of ensuring that remission is properly defined in RA (Arnett et al., 1987; Kirwan et al.,
2009; Smolen et al., 2010; van Tuyl et al., 2011). Their efforts to redefine remission in RA were limited by the fact
that only the domains of physical function, pain, and global assessment of disease activity were available in the
ACR core set of measures used in clinical trials (Felson et al., 1995). Input from patients and healthcare
professionals emphasized the importance of the patient’s perspectives when studying RA remission to ensure
optimization of targeted therapy (Sanderson et al., 2011) and the inclusion of domains of importance in clinical
trials, especially fatigue. Patient-reported outcome (PRO) measures serve as the best method for assessing
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symptoms like fatigue, as its severity and impact are best known by the patient. Hence, patients and clinicians
agree on the need to include patient-reported assessment of fatigue when evaluating RA treatments.

In RA clinical trials and clinical practice, fatigue has not been assessed as often as physical function, pain, and
disease activity, and has rarely been considered an independent treatment target. While this is consistent with the
absence of a fatigue measure in the ACR core set (and perhaps a result of this absence) (Felson et al., 1995), it is
inconsistent with the broader recognition of fatigue as an important RA symptom by persons with RA, providers,
and researchers. Given the importance persons with RA place on fatigue and its resolution as part of remission,
the persistence of fatigue despite well-controlled disease activity as defined by traditional indicators (Bingham &
Bartlett, 2016), and the benefits of monitoring subtle symptom changes in the context of low disease
activity/remission (Alten et al., 2011; Bingham et al., 2011; Bingham et al., 2012), broader inclusion of fatigue
measures is needed in RA clinical trials in order to better understand patients' responses to treatment. This
includes determination of whether interventions can provide overall benefit to patients with RA above and beyond
the existing indicators for disease progression, symptom maintenance, and clinical remission. Precise and valid
measurement of fatigue is required to fully evaluate the effects of RA interventions in clinical trials.

In 2012, the PRO Consortium’s Rheumatoid Arthritis (RA) Working Group held a workshop titled, “Toward
Consensus Development: Qualifying Endpoint Measures for Rheumatoid Arthritis Clinical Trials” (Critical Path
Institute PRO Consortium RA Working Group, 2012). The workshop’s objective was to identify RA-related
symptoms and RA-defining decrements in physical function that could be explored as potential PRO-based
endpoints in clinical trials to support label claims for RA drugs. Along with the RA Working Group members and
Critical Path Institute personnel, participants included individuals with RA, representatives from the U.S. Food and
Drug Administration (FDA), National Institute for Arthritis and Musculoskeletal and Skin Diseases, ACR, OMERACT,
and EULAR. The conclusion of the workshop was that the greatest gap in terms of PRO measurement in RA
treatment trials was demonstration of the incremental value of fatigue as a key symptom beyond the ACR criteria
for assessing clinical benefit.

Several independent reports were subsequently produced, reviewing the available data concerning the
measurement of patient-reported fatigue in RA (Bingham & Bartlett, 2016; Critical Path Institute PRO Consortium
RA Working Group, 2012; Keller et al., 2014; Strand et al., 2014). These reports identified considerable limitations
among several of the existing fatigue PRO measures for use in RA, including inadequate qualitative work with RA
patients, variable quality in terms of psychometric properties, and a lack of validation in RA samples (Bingham &
Bartlett, 2016; Critical Path Institute PRO Consortium RA Working Group, 2012; Keller et al., 2014; Strand et al.,
2014). Additionally, there was insufficient evidence that frequently used fatigue PRO measures captured the full
range of the fatigue experience in RA (Strand et al., 2014).

These reports concluded that the Patient-Reported Outcomes Measurement Information System® (PROMIS®)
Fatigue metric was an appropriate candidate for inclusion in RA clinical trials, citing its broad coverage of fatigue
concepts relevant to RA, the well-documented and rigorous methods used during its development, the precision
through its use of item response theory (IRT)-based methods, and the evidence of its reliability and validity in RA
populations.

Overview of the PROMIS Short Form v1.0 — Fatigue 10a (FACIT-Fatigue-10/PROMIS
Fatigue Short Form 10a)

Description

The PROMIS Short Form V1.0 — Fatigue 10a is a 10-item fixed-length short form assessing fatigue severity in terms
of experience and impact. It has a recall period of past 7 days and includes a 5-point verbal rating scale ranging
from “Not at all” to “Very much.” The short form reflects the following concepts: feelings of energy/fatigue (2
items) tiredness/sleepiness (2 items), activity limitation (5 items), and frustration with limitations (1 item). The
PROMIS Short Form V1.0 — Fatigue 10a also enables the assessment of both fatigue experience and impact within a
single brief measure, producing a score that locates the respondent on a unidimensional fatigue T-score metric.
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This metric is linked to all the items in the PROMIS Fatigue Item Bank (and other PROMIS Fatigue short forms).
Scores on the PROMIS Short Form V1.0 — Fatigue 10a are reported as a T-score metric (mean =50 and SD = 10),
with higher scores reflecting greater fatigue.

Reporter

The PROMIS Short Form V1.0 — Fatigue 10a is a self-report measure. Individuals rate themselves on statements
(“items”) about fatigue. Respondents choose the response option that most accurately describes their experience
of fatigue and its impact.

Conceptual framework

The conceptual framework for the assessment of fatigue in RA based on the PROMIS Short Form V1.0 — Fatigue
10a is shown in Figure 1. The PROMIS Short Form V1.0 — Fatigue 10a measures the unidimensional construct of
fatigue severity consisting of 10 items that generate a total score. The content consists of the following concepts:
sleep during the day (1 item), usual activities (2 items), having energy (1 item), feeling tired (1 item), feeling
fatigued (1 item), trouble starting things (1 item), trouble finishing things (1 item), frustrated by fatigue
interference with activities (1 item), and limiting social activity due to tiredness (1 item).

[Remainder of page intentionally left blank]
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Figure 1: Conceptual framework

PROMIS Short Form V1.0 — Fatigue 10a

| feel fatigued
(Item ID: HI7)
| feel tired
(Iltem ID: An2)
| have trouble starting things because | am
tired (Item ID: An3)
| have trouble finishing things because | am
Severity tired (Item ID: An4)
| have energy (Item ID: An5)
| am able to do my usual activities
(Item ID: An7)
| need to sleep during the day
(Iltem ID: An8)
| need help doing my usual activities
(tem ID: An14)
| am frustrated by being too tired to do the
things | want to (Item ID: An15)
| have to limit my social activity because | am
tired (Item ID: An16)

Fatigue

Development and Evaluation of the PROMIS Short Form v1.0 — Fatigue 10a (FACIT-
Fatigue-10/PROMIS Fatigue Short Form 10q)

Development

The PROMIS Short Form V1.0 — Fatigue 10a is one of several available short forms made from the PROMIS Fatigue
Item Bank v1.0. This item bank comprises 95 items that assess a range of self-reported symptoms, from mild
subjective feelings of tiredness to an overwhelming, debilitating, and sustained sense of exhaustion that likely
decreases one’s ability to execute daily activities and function normally in family or social roles. Fatigue is divided
into the experience of fatigue (frequency, duration, and intensity) and the impact of fatigue on physical, mental,
and social activities. The fatigue items and short forms are universal, not disease specific. Yet, items can be
selected preferentially, based upon their relevance to a given disease or condition. All assess fatigue over the past
7 days using 5-level verbal rating scales.

The PROMIS Short Form V1.0 — Fatigue 10a is comprised of 10 of the 13 items in the Functional Assessment of
Chronic lliness Therapy — Fatigue (FACIT-F) Scale, which has been used extensively in RA research and RA clinical
trials (Strand et al., 2014). There is considerable published evidence from these studies to support the content
validity, reliability, convergent validity, concurrent validity, predictive validity, responsiveness to ACR clinical
classification, and minimally important differences (MID) of the FACIT Fatigue Scale in RA patients (Bechman et al.,
2018; Campbell et al., 2012; Cella et al., 2005; Cohen et al., 2006; Emery et al., 2017; Janoudi et al., 2017; Keystone
et al., 2017; Mayoux-Benhamou et al., 2008; Mease et al., 2008; Strand et al., 2016; Strand et al., 2012). Thus, the
FACIT Fatigue Scale provides a strong foundation to support the PROMIS Short Form V1.0 — Fatigue 10a given the
former’s excellent measurement properties.
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Evidence of content validity

The PROMIS Short Form V1.0 — Fatigue 10a was developed based on qualitative work with individuals diagnosed
with RA. Kaiser and colleagues evaluated the content validity of the 13-item FACIT Fatigue Scale in a sample of
participants (N = 17) with moderately- to highly-active RA. Semi-structured, concept elicitation interviews with
participants explored the importance, experience, and impact of fatigue in daily living (Kaiser et al., 2016). After
completing the 13 items, participants completed cognitive interviews to assess the extent to which the items
captured the experience of RA-related fatigue and the extent to which each participant found the items relevant
and comprehensible. Analyses revealed that the items were relevant and important in the experience of fatigue
among RA participants. However, Kaiser and colleagues recommended the removal of 3 of the 13 fatigue items as
they were not reflected in the responses from study participants and highlighted that the 10 items exhibiting the
strongest content validity should be retained to form the PROMIS Short Form V1.0 — Fatigue 10a. In addition,
qualitative analyses did not identify additional fatigue-related concepts that needed to be added to the PROMIS
Short Form V1.0 — Fatigue 10a, further confirming sufficient content coverage for participants with RA. These
qualitative results provide strong support for the coverage, relevance, and content validity of 10 of the 13 FACIT
Fatigue Scale items in RA leading to the derivation of the PROMIS Short Form V1.0 — Fatigue 10a (Kaiser et al.,
2016).

Measurement properties and psychometric evaluation

Secondary analyses of two trials were conducted for the psychometric evaluation of the PROMIS Short Form V1.0 —
Fatigue 10a: Safety Trial of Adalimumab in Rheumatoid Arthritis (STAR) (Furst et al., 2003) and 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) (Taylor et al., 2017).

Descriptive statistics included item and score descriptive statistics, frequency distributions of item response and
overall scores, floor and ceiling effects, and percentage of missing responses. To describe the distribution of items
in the PROMIS Short Form V1.0 — Fatigue 10a, the frequency and percentage of each response option selected for
each item was calculated, at the Baseline and Week 24 time points in the STAR trial data. A threshold of 35%
(approximately one-third) of the sample selecting either the highest or lowest response was used to indicate a
floor or ceiling effect for that item. Two items (AN14 and AN16) were identified as having a potential ceiling effect;
there were no scale-level floor or ceiling effects (> 15% of the sample). Missing data at the item level was
evaluated by calculating the frequency and percentage of missing data per item at each timepoint. This evaluation
determined that the STAR trial had little missing data. With regard to inter-item relationships and dimensionality
analysis, relationships between individual items were assessed by calculating inter-item Spearman’s rank
correlations between each pair of items in the STAR trial. Two item pairs (HI7 and AN2; AN3 and AN4) were found
to have high inter-item correlations, but these items were ultimately retained. Unidimensionality for the PROMIS
Short Form V1.0 — Fatigue 10a was supported by McDonald’s omega hierarchical and explained common variance
(ECV) values from an exploratory bifactor analysis and adequate model fit indices of a confirmatory factor model.
Differential item functioning (DIF) analysis between the RA sample in the STAR trial data and a general population
sample indicated that no DIF was found for the items in the PROMIS Short Form V1.0 — Fatigue 10a.

Further analysis of the STAR trial data confirmed the reliability and construct validity of the PROMIS Short Form
V1.0 - Fatigue 10a. The Cronbach’s alpha coefficient for the PROMIS Short Form V1.0 — Fatigue 10a showed
excellent internal consistency reliability (o = 0.91). Test-retest reliability analyses were conducted on a sub-sample
of STAR trial participants who did not show clinically meaningful change in 2 measures of fatigue symptoms —the
Multidimensional Assessment of Fatigue (MAF; a measure developed to evaluate self-reported fatigue in persons
with RA) and the SF-36 Vitality subscale (a general measure of energy/fatigue), between 2 timepoints. Additionally,
this analysis calculated summary scores and assessed the intraclass correlation coefficients (ICCs) between
timepoints. The ICC of 0.91 indicated excellent test-retest reliability for the PROMIS Short Form V1.0 — Fatigue 10a.
Convergent validity analyses yielded strong Spearman’s rank correlations between the PROMIS Short Form V1.0 —
Fatigue 10a and the SF-36 Vitality subscale and MAF at both Baseline and Week 24 assessments. The known-
groups validity analysis based on both the STAR and the RA-BEAM trial data examined differences in PROMIS Short
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Form V1.0 — Fatigue 10a scores between subgroups of participants with known status. The STAR trial population
was segmented into groups based on their Patient Global Assessment of Disease Activity (PGA) scores, Clinical
Disease Activity Index (CDAI) scores, RA treatment response (American College of Rheumatology [ACR] response
criteria) scores, and fatigue severity (MAF) scores, and compared mean PROMIS Short Form V1.0 — Fatigue 10a
scores across these groups using a one-way analysis of variance (ANOVA). Results indicated that most sub-groups
had significantly different scores, providing evidence of known-groups validity for the PROMIS Short Form V1.0 —
Fatigue 10a.

Longitudinal evaluation of the measurement properties of the PROMIS Short Form V1.0 — Fatigue 10a using RA-
BEAM trial data indicated that the measure is sensitive to change. The ability to detect change was tested using 4
clinical anchors available in the RA-BEAM trial data: the SF-36 v2 (Acute Version) VT9e and VT9i items, the SF-36 v2
(Acute Version) Vitality subscale score, and the Severity of Worst Tiredness item. Differences in these anchors
were calculated from Baseline to Week 24 follow-up (Baseline to Week 12 for the Severity of Worst Tiredness
item). The first 2 anchors were categorized into improved (change score is larger than 0), same (change score is 0),
and worsened (change score is smaller than 0). Across all anchors, participants with an improved score on the
anchor also had a significantly lower PROMIS Short Form V1.0 — Fatigue 10a score; similarly, participants with a
worsened anchor score had a significantly smaller PROMIS Short Form V1.0 — Fatigue 10a change score. Finally,
analysis of the RA-BEAM trial using the same anchors yielded estimates of meaningful within-person change. The
range of estimates based on 1-level change in the 4 anchors ranged from -7 06 to -11.68 and ranged from -11.28 to
-15.88 based on 2-level change in the 4 anchors for improvement in fatigue. Based on these results, the initial
recommendations for meaningful within-person change thresholds are ranges of 5 to 8 points for improvement
and 2 to 5 points for worsening.

Taken together, these analyses demonstrate that the PROMIS Short Form V1.0 — Fatigue 10a can be incorporated
into clinical trials for longitudinal evaluation given the measure’s ability to detect change over time, as well as its
strong psychometric properties.

[Remainder of page intentionally left blank]
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Handling of missing data

Form-level missing data. Form-level missing data refers to a respondent missing an entire PRO
assessment for a given time point (e.g., a given evening for the PROMIS Short Form V1.0 — Fatigue 10a).
In general, form-level data may be missing due to a respondent’s early withdrawal from the study, the
inability to evaluate an endpoint at a particular time point, or non-compliance. Imputation is not
recommended for PROMIS Short Form V1.0 — Fatigue 10a form-level missing data. If a participant does
not complete the PROMIS Short Form V1.0 — Fatigue 10a, such as due to attrition in longitudinal studies
due to forgetting to complete an individual assessment, his or her PROMIS Short Form V1.0 — Fatigue 10a
score should not be computed for that timepoint.

Item-level missing data. Administrators may decide to allow respondents to skip individual items within
the PROMIS Short Form V1.0 — Fatigue 10a. If respondents are allowed to skip items, missing data at the
item level may be present. Based on missing data simulation analyses, scores should only be calculated if
data for 4 or more items in a given assessment are available using response pattern scoring from
HealthMeasures.net. If 7 or more items are missing, the assessment itself will be considered missing and
will be handled under the form-level missing data procedures.
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