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ABSTRACT

Objective To summarise the measurement properties

of instruments used to assess fatigue in people with
rheumatic and musculoskeletal diseases (RMDs).
Methods A systematic review (SR) of measurement
properties was conducted in children, adolescents/young
adults and adults with RMDs, following Joanna Briggs
Institute and COSMIN (COnsensus-based Standards for the
selection of health Measurement INstruments) guidelines.
Searches were performed in Medline, Embase, CINAHL
and Cochrane Library. Risk of bias assessment, data
extraction and synthesis were conducted independently by
two reviewers. Instruments were assessed according to
Outcome Measures in Rheumatology (OMERACT) criteria.
Results Out of 16657 records, 109 articles underwent
full-text review, and 60 met inclusion criteria. These
studies evaluated the psychometric properties of 27
instruments. Most studies focused on construct validity
(54/60, 90%) and intermethod reliability (45/60, 75%),
with an overall low risk of bias. In contrast, test-retest
reliability (13/60, 21.7%) and responsiveness (14/60,
23.3%) were less frequently assessed, but also with an
overall low risk of bias. Evidence regarding clinical trial
discrimination and thresholds of meaningful change was
limited or absent, indicating the need for further research
in these domains. Only five instruments—the Functional
Assessment of Chronic lliness Therapy (FACIT) Fatigue,
the 36-Item Short Form Survey Instrument (SF-36) Vitality,
the Bristol Rheumatoid Arthritis Fatigue Multi-Dimensional
Questionnaire (BRAF-MDQ), the BRAF Numerical Rating
Scales (BRAF-NRS) and the Fatigue Severity Scale (FSS)—
were rated as valid, reliable and low risk of bias, fulfilling
OMERACT endorsement criteria.

Conclusions This SR comprehensively supports the use
of several well-validated instruments to assess fatigue,
particularly FACIT-Fatigue, SF-36 Vitality, BRAF-MDQ,
BRAF-NRS and FSS, in both clinical and research settings.
PROSPERO registration number CRD42024507112.

INTRODUCTION
Rheumatic and musculoskeletal diseases
(RMDs) are commonly characterised by

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Fatigue is a recognised priority and unmet need
among people with rheumatic and musculoskeletal
diseases (RMDs). Recent evidence and European
Alliance of Associations for Rheumatology rec-
ommendations highlight the urgent need for guid-
ance on appropriate measurement instruments for
fatigue.

WHAT THIS STUDY ADDS

= This review summarises the current evidence on the
measurement properties of instruments used to as-
sess fatigue in people with RMDs.

= It confirms the importance of fatigue assessment
and identifies 27 instruments, of which only five
were fully endorsed based on their psychometric
robustness.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Clinicians and researchers are advised to use one of
fully endorsed instruments: Functional Assessment
of Chronic lliness Therapy-Fatigue, 36-ltem Short
Form Survey Vitality, Bristol Rheumatoid Arthritis
Fatigue (BRAF) Multi-Dimensional Questionnaire,
BRAF-Numerical Rating Scales or Fatigue Severity
Scale. These instruments demonstrate strong valid-
ity and reliability.

= The review also highlights the need for further re-
search into provisionally endorsed tools, particu-
larly to address gaps in less-studied psychometric

properties.

acute or chronic pain, significant disability
and a substantial impact on quality of life,
often limiting individuals’ ability to function
in society.! An estimated 1.71 billion people
are affected by these conditions globally,®
making them the leading cause of chronic
pain and disability worldwide. They include a
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range of long-term inflammatory and non-inflammatory
disorders, with low back pain, neck pain, osteoarthritis
(OA) and rheumatoid arthritis (RA) among the most
disabling.”

Fatigue is a frequent and often one of the most debil-
itating symptoms experienced by individuals with RMDs
across the life course. It is pervasive, invisible, unpredict-
able*® and affects approximately 40-80% of people with
RMDs,® 7 with about half reporting severe fatigue.® %!
Fatigue is described as being overwhelming, distressing,
extreme, not restored by sleep, multidimensional and
part of a vicious circle where fatigue feeds and fosters
itself."" ™ Despite its burden, no universally accepted
definition exists."* Fatigue also significantly affects chil-
dren and adolescents with RMDs, with up to 75% expe-
riencing it. Of those, around 25% experience disabling
fatigue with major consequences for their performance
at school, social life, sports and hobbies. !5 1°

Over the past two decades, fatigue has gained increasing
recognition in rheumatology research.'” In 2007, an inter-
national consensus recommended its inclusion in all RA
clinical trials,"® and delegates at the Outcome Measures
in Rheumatology (OMERACT) eighth meeting endorsed
fatigue as an addition to the ‘core set’, and therefore a
core outcome for future RA studies.'® However, its assess-
ment remains challenging due to its subjective nature and
close ties to emotional and cognitive domains.'? Further-
more, condition-specific characteristics may impose the
need for tailored assessment tools. Generic instruments,
for instance, may conflate fatigue with limitations caused
by inflammation or physical disability, particularly in
inflammatory arthritis, potentially yielding unreliable or
misleading results."

Apreliminarysearch of PROSPERO, Medline (PubMed),
CINAHL (EBSCO) and Joanna Briggs Institute (JBI)
Evidence Synthesis on 22 October 2023 identified several
relevant reviews. ** While these highlight the impor-
tance and diversity of fatigue measurement instruments,
they have notable limitations: most focus on a single
condition, rely on general reviews rather than systematic
evaluations and lack robust assessment of psychometric
properties. Consequently, they offer limited guidance for
selecting appropriate tools. The recently published Euro-
pean Alliance of Associations for Rheumatology recom-
mendations for management of fatigue in people with
inflammatory RMDs also underscored the urgent need to
identify suitable instruments, highlighting this gap in their
research agenda and calling for standardisation of fatigue
measurement in both research and clinical practice.'”

In response, we conducted a systematic review (SR) of
measurement properties to identify and appraise instru-
ments for assessing fatigue in people with RMDs, with the
aim of recommending the most appropriate tools for use
in both research and clinical settings.

METHODS
This SR was conducted according to the JBI” and the
COnsensus-based Standards for the selection of health

Measurement INstruments (COSMIN)*® approach, and
reported following the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guide-
lines.?” The SR protocol was established and registered in
PROSPERO (CRD42024507112).

The research question was ‘What are the measurement
properties of instruments for evaluating fatigue in people
with RMDs across the lifespan?’.

This question was formulated and structured using the
‘Population, Instruments and Construct, Outcome, Type
of study (PICOT)’ format, as follows:

Population

A study was eligible for inclusion if the included partici-
pants were children, adolescents/young adults or adults
with a rheumatic or musculoskeletal (MSK) disease,
specifically, RA, axial spondyloarthritis (axSpA), periph-
eral spondyloarthritis, psoriatic arthritis (PsA), gout,
systemic lupus erythematosus (SLE), systemic sclerosis
(SSc), Sjogren’s syndrome (recently renamed Sjogren’s
disease), idiopathic inflammatory myopathy (IIM,
namely dermatomyositis, polymyositis, immune-mediated
necrotising myopathy, antisynthetase syndrome, inclu-
sion body myositis) and primary systemic vasculitis
(large-vessel vasculitis: giant cell arteritis (and the related
condition polymyalgia rheumatica), Takayasu’s arteritis;
medium-vessel vasculitis: polyarteritis nodosa; small-
vessel vasculitis limited to the Anti-Neutrophil Cyto-
plasmic Antibody (ANCA)-associated vasculitis: gran-
ulomatosis with polyangiitis (GPA, previously named
Wegener’s granulomatosis), microscopic polyangiitis and
eosinophilic GPA (previously named Churg-Strauss); and
variable-vessel vasculitis: Behcet syndrome, also known
as Behcet disease); OA, fibromyalgia (FM), chronic
non-specific low back pain, hypermobility syndromes
including Ehlers-Danlos syndrome and juvenile idio-
pathic arthritis (JIA). Only studies in which individuals
were formally diagnosed with the condition or who
satisfied internationally accepted disease classification
criteria were included to maximise accuracy.”*' When-
ever possible, information related to the participants’
condition was stratified by age.

Instruments and construct

Regarding the construct and the instruments to measure
it, the core concept was fatigue, which is a complex
and multifaceted phenomenon. Fatigue associated with
chronic diseases, unlike everyday fatigue, has no obvious
‘explanation’, does not improve with rest, varies in
severity, is unpredictable and integrates the experience
of profound or overwhelming physical and/or mental
exhaustion.” In that sense, we took a broad approach and
investigated any (semi-) quantitative self-reported fatigue
score used to evaluate MSK fatigue. In adult populations,
this could include instruments such as the Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-
F),” Rheumatoid Arthritis Impact of Disease-Fatigue
(RAID-F) ** % Fatigue-Visual Analogue Scale (VAS),*
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36-Item Short Form Survey (SF-36) vitality scale,”” the
Multidimensional Assessment of Fatigue (MAF) .8 Profile
of Mood States-subscale fatigue,” Checklist Individual
Strength,*” Bristol Rheumatoid Arthritis Fatigue Multi-
Dimensional Questionnaire (BRAF MDQ),*! ** BRAF
Numerical Rating Scales for severity, effect and coping
(BRAF NRS)," * among others. In paediatric popula-
tions, this could include instruments such as the Paedi-
atric Quality of Life Multidimensional Fatigue Scale
(PEDsQL-MFS)* and the Kids Fatigue Severity Scale
(K-FSS), among others.

Outcome (measurement properties)

All the psychometric properties of the measurement
instruments evaluated in the original articles were
included in the SR.

Reliability (ie, the degree to which the instrument is
free from measurement error) can include the assess-
ment of internal consistency, intraobserver and interob-
server agreement, and measurement error. Reliability
can be reported as either Cronbach’s alpha and McDon-
ald’s omega coefficients, intraclass correlation coeffi-
cients (ICC), weighted or unweighted Kappa statistics,
SE of measurement (SEM), limits of agreement, smallest
detectable change or concordance correlation coeffi-
cients.”” *°

Validity (ie, the degree to which the instrument
measures the construct it purports to measure) can
include the assessment of content validity, face validity,
structural validity, hypothesis testing, cross-cultural
validity and criterion-related validity. Content validity
can be evaluated by relevant items for the construct (eg,
Content Validity Index), purpose, target population, the
comprehensiveness of the instrument and floor or ceiling
effects.”” *° Structural validity can be evaluated by factor
analysis and measures are the comparative fit index,
Tucker-Lewis index, root mean square error of approx-
imation and standardised root mean residuals, among
others goodness-of-fit statistics.”” ** The differential item
functioning could be reported for cross-cultural validity.
Criterion and construct validity measures are typically
reported as either correlations, area under receiver oper-
ating curves (ROGs) or as sensitivity and specificity.

Responsiveness (ie, the ability of the instrument
to detect change over time in the construct to be
measured)® can be reported as either absolute or rela-
tive correlations or differences of the change scores, area
under the ROC, sensitivity and specificity or standardised

response mean (SRM). %26
Type of study
Any quantitative (including experimental, quasi-

experimental and cross-sectional) studies were included.
Only studies focusing on the development and/or vali-
dation of measurement instruments were selected.
Protocols, existing systematic and scoping reviews, meta-
analyses, commentaries and editorials, other than psycho-
metric data, were excluded. Additionally, studies that

only used the measurement instrument as an outcome
measure were also excluded. Studies duplicating the vali-
dation data of an instrument in a previous study were also
excluded. For studies reporting the same analyses in a
larger population than a previously reported population
(partial duplication of data), only the most recent report
was considered. Regarding the context, there were no
constraints.

Search strategy and study selection

A search strategy was run by one of the authors (EJFS) in
Medline through PubMed, Embase; CINAHL Complete
and Cochrane Library (through EBSCO). The start date
was the date of inception of the database, and the end
date was 3 November 2023. Studies published in English,
French, Portuguese, Spanish and Turkish language,
with no restriction on the publication date, were consid-
ered for inclusion. Details on complete search strategies
are provided in online supplemental material SI1 and
included COSMIN filters."!

All identified citations were uploaded into an EndNote
X9 (Clarivate Analytics, Pennsylvania, USA) library
and the duplicates removed. Titles and abstracts were
screened by two independent reviewers (BF and EJFS) to
assess eligibility criteria. The full articles were retrieved
for all studies that met or had insufficient information
to assess the inclusion criteria, and two reviewers (BF
and EJFS) independently examined them in detail.
Any disagreements between the reviewers were resolved
through discussion or adjudication by a third reviewer
(PMM). The study selection was performed using Rayyan.

Risk of bias (quality) assessment

Two reviewers (BF and EJFS) assessed the risk of bias
in each included study using the COSMIN-OMERACT
Good Metrics Checklist.” Quality assessment was rated
using a colour code: ‘Green’ if good methods were used,
‘Amber’ if there were some methodological concerns but
the data were acceptable for inclusion and ‘Red’ if there
was a high risk of bias, as indicated by OMERACT. Any
disagreements between the two reviewers (BF and EJFS)
were resolved through discussion or adjudication by a
third reviewer (PMM).

To evaluate the robustness of measurement proper-
ties, each study was assessed using the OMERACT provi-
sional standards for adequate performance and assigned
ratings of + (if positive support for the measurement
property), + (if ambivalent support, inconclusive) or — (if
the instrument did not reach performance standards for
that measurement property).*

The assessment of bias risk and the robustness of
measurement properties were subsequently integrated
into a summary ratings of individual measurement prop-
erties per domain (Summary of Measurement Proper-
ties—SOMP table). All studies rated amber or green were
synthesised to generate an overall rating for the individual
measurement properties for each domain based on the
OMERACT Handbook—’Criteria for Final Rating’.
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This summarises the quality and quantity of studies, the
consistency of the results and the performance of indi-
vidual instruments. A colour grading was used as recom-
mended: GREEN indicates ‘Good to go’ (good methods
were used in the studies, there are at least two studies,
there are consistent findings and adequate performance
in the property), RED indicates ‘Stop, do not continue’
(applicable when at least one of the previous criteria is
not met), WHITE indicates ‘No evidence’ (absent) and
AMBER indicates ‘There is a concern, or caution, or
weakness, but it is good enough to go forward, perhaps
with a research agenda to move it to GREEN or RED’
(this applies to all other situations where the final rating
is not GREEN, RED or WHITE).*

Finally, to determine the level of endorsement, the
OMERACT algorithm proposes that the instrument be:
ENDORSED, when all SOMP columns have a synthesis
rating of GREEN; PROVISIONALLY ENDORSED, when
there is a mixture of GREEN and AMBER synthesis
ratings across the measurement properties; and NOT
ENDORSED, when any of the columns have either RED
or WHITE synthesis ratings.*

Data extraction and synthesis
Data were extracted from the selected reports by the
same two independent reviewers (BF and EJFS), and disa-
greements were discussed until consensus was achieved,
or with adjudication by the third reviewer (PMM), when-
ever necessary. The reviewers had the option to contact
the authors of papers to request missing or additional
data, where required.

Since statistical pooling was not possible, the findings
were presented in narrative form, including tables and
figures, where appropriate.

RESULTS

Out of a total of 16657 records (14425 non-duplicate
and 2232 duplicate records), 109 were selected for full-
text review, and 60 studies fulfilled the inclusion criteria
and were included in this SR. There was no need to
contact the authors of the papers to request additional
information. The results of the searches are shown in a
flow diagram (figure 1).

Assessment of risk of bias

The critical appraisal of results (assessment of risk of bias)
for each study is summarised in table 1. There was agree-
ment among the reviewers to include all the studies that
were appraised. In general, the eligible publications were
predominantly focused on the study of construct validity
(54 out of 60, 90%) and intermethod reliability (45 out
of 60, 75%), with an overall low risk of bias (GREEN).
To a lesser extent, they focused on test-retest reliability
(13 out of 60, 21.7%) and responsiveness (14 out of 60,
23.3%), with an overall low risk of bias (GREEN). As far
as clinical trial discrimination and thresholds of meaning
were concerned, there were few studies addressing
these aspects (6 out of 60, 10%; and 3 out of 60, 5%,

respectively), so the results should be interpreted with
caution, even though these studies mostly have a low bias
(GREEN).

Characteristics of included studies and narrative synthesis
Study characteristics and the individual results of the
psychometric and study-specific properties are available
and detailed in online supplemental material S2.

The 60 studies included made it possible to assess
the psychometric properties of 27 instruments: Patient-
Reported Outcomes Measurement Information System
(PROMIS)-Fatigue,'™™®  Pittsburgh Fatigability Scale
(PFS),”” FACIT-E™7 SF-36 Vitality,” ®* * " Lupus
Quality of Life (LupusQoL) Fatigue,” VAS—Fatigue,71 T
Fibromyalgia Impact Questionnaire (FIQ) Fattigue,71
BRAF-MDQ,*2 72 758 BRAF.NRS,*2 7 778 81 \ylgidi-
mensional Fatigue Inventory (MFI),* % % Fsg 0 8490
Fatigue-NRS,”" MAE" 7 Chalder Fatigue Scale (CFS),”
Sjogren’s Syndrome Symptom Diary (SSSD),** RAID-
F” 8 Fatigue Assessment Scale (FAS),” % Fatigue
Impact Scale (FIS),”* Multidimensional Daily Diary
of Fatigue (MDF)-Fibro-17,”” % Worst Fatigue (WF)-
NRS,97 BRAF—VAS,42 computerised adaptive test (CAT),98
PedsQL-Fatigue,43 99199 Warwick Axial Spondyloarthritis
faTigue and Energy questionnaire (WASTEA),'! Profile
of Fatigue (ProF),'"* F atigue-Patient-Reported Outcome
(PRO)'® and Brief Fatigue Inventory (BFI) K

These instruments were applied to 13 different RMDs.
The most commonly studied RMDs were RA (16 studies),
SLE (15 studies) and FM (nine studies). Other diseases
represented included axSpA and PsA (four studies each),
OA, IIMs and Sjogren’s disease (two studies each) and
single studies for chronic back pain, SSc, sarcoidosis, JIA,
familial Mediterranean fever and mixed rheumatological
conditions with childhood-onset.

Reliability

48 studies evaluated reliability.
96 98100 102 105 The different instruments used showed
moderate to excellent indices in the different psycho-
metric domains of reliability. More specifically, the
studies showed good to excellent internal consistency
(Cronbach’s 0=0.60-0.99; McDonald’s omega >0.93);
moderate to strong significant correlations between
instruments and/or between the specific domains of the
different instruments (r=0.40-0.94); good SEM per cent
(<10-30%); acceptable to excellent ICC for instruments’
domains (ICC=0.66-0.99); Kappa coefficients ranging
from moderate to substantial agreement (Kappa=0.51-
0.80); all corrected item-to-total correlations were >0.40
for all domains of the studies; none of the measures
showed problems with floor effects or ceiling effects;
among other measures. Overall, internal consistency was
assessed in 38 studies, ICC in 28 studies and measure-
ment error (Smallest Detectable Difference, SDD) in 7
studies.

42 43 48 49 51 52 54-62 66 68-71 73-94
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= Library, through EBSCO (n = 722)
. J
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ecords screene » | abstract
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s
(]
g
@ A4
Reports assessed for eligibility
(n=109) —»| Reports excluded based on defined
inclusion criteria (total n = 49):
o Population (n=7)
e Instruments and Construct (n = 13)
e Outcome (n = 24)
e Type of studies (n = 2)
— e Study design (n = 3)
— \4
Studies assessed by critical appraisal
(n =60)
°
()
°
=]
©
ic
Studies included in review
(n=160)
" J
Figure 1 Flowchart of the study selection and inclusion process.
Validity criterion validity in 4 studies and external validity in 2

. - 1o 42 43 4648 51-55 57 59-61 6470 72-74
50 studies assessed validity.* e 0T

77799 1017103 The  different instruments demonstrated
moderate to strong significant correlations between
instruments and/or between the specific domains of
the different instruments (r=0.52-0.95). Construct
validity ranged from weak to strong, with both nega-
tive and positive correlations reported. They also
showed significant change scores and used exploratory
and confirmatory factor analysis. Content validity was
consistently reported as good and satisfactory across
studies and was established by qualitative interviews,
Delphi processes and other methods. Known-groups
validity was available in four studies. Factor analysis
(exploratory and/or confirmatory) was reported in
five studies, providing evidence for structural validity of
the instruments. More specifically, content validity was
assessed in 13 studies, construct validity in 43 studies,

studies, while hypothesis testing was not reported.

Responsiveness

15 studies reported assessments of responsive-
ness, 750558 62666869 TAT6 9196 (e a]], they reported statis-
tically significant mean changes, measures of central
tendency, SRM and effect sizes, among other measures.

Instrument-level reporting of measurement properties

Across the included studies, each instrument was assessed
separately for measurement properties. PROMIS-Fatigue
demonstrated internal reliability in three studies, ICC in
three studies and measurement error in three studies;
validity assessments included content validity in two
studies, construct validity in six studies and external
validity in two studies, with responsiveness reported in
two studies. FACIT-F showed internal reliability in eight
studies and ICC in five studies, while validity included
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content validity in two studies, construct validity in nine
studies and criterion validity in two studies; respon-
siveness was assessed in seven studies. SF-36 Vitality
reported internal reliability in two studies and ICC in
two studies, with construct validity in three studies and
responsiveness in three studies. FSS was evaluated for
internal reliability in seven studies and ICC in six studies;
validity testing included content validity in three studies,
construct validity in seven studies and criterion validity
in one study, with responsiveness assessed in one study.
BRAF-MDQ showed internal reliability in five studies,
ICC in three studies and measurement error in one
study; validity included content validity in one study,
construct validity in seven studies and criterion validity
in one study, with responsiveness reported in one study.
BRAF-NRS reported internal reliability in three studies
and ICC in two studies, construct validity in four studies
and responsiveness in one study. VAS-Fatigue demon-
strated internal reliability in two studies and ICC in two
studies, with construct validity in two studies and respon-
siveness in one study. Other instruments, including the
PFS, Fatigue-NRS, MAF, CFS, SSSD, RAID, MDF-Fibro-17,
WEF-NRS, BRAF-VAS, M-CAT, MFI, Modified Fatigue
Impact Scale (MFIS), Lupus-QoL, FIQ, Peds-QoL, ProF
and BFI, were each assessed in two or fewer studies for
reliability or validity.

Thresholds of
meaning

Clinical trial
Responsiveness discrimination

Test-retest
reliability

Summary ratings
According to the evaluation of the measurement prop-
erties of all the instruments included, we found that 5
out of 27 (18,5%) were rated GREEN and can therefore
be ‘endorsed’, based on the use of OMERACT criteria:
FACITE®" SE-36 Vitality,’?*% 71 BRAF-MDQ, 272 76-8
BRAF-NRS2 72 76-7881 , 4" pgg 6384-90

The remaining instruments, 22 out of 27 (81.5%) have
been rated as AMBER and can be consequently ‘provision-
ally endorsed’, based on the use of OMERACT criteria:
PROMIS-Fatigue,**® PFS,”" LupusQolL. Fatigue,”® VAS-
Fatiguei1 775 FIQ Fatigue,71 MFI,63 82 83 Fatigue-NRS,91
MAF,” ™ CFS,” SSSD,** RAID-F,””* FAS,”* FIS,* MDF-
Fibro-17,% % WFNRS,”” BRAF-VAS,"”? CAT,”® PedsQL-
Fatigue,43 99100 WASTEd,101 ProF,102 Fatigue-PRO103 and
BFL"”

The SOMP (summary of findings) is detailed in online
supplemental material S3 and is shown in table 2.

Intermethod
reliability

Construct validity
(hypothesis testing)

DISCUSSION

This SR evaluated the psychometric properties of 27
instruments used to measure fatigue in RMDs. Of these,
five instruments—FACIT-F, SF-36 Vitality, BRAF-MDQ),
BRAF-NRS and FSS—were found to be valid, reliable and
of low risk of bias, and can therefore be ‘“fully endorsed’,
based on OMERACT criteria. The remaining instruments
received ‘provisional endorsement’ due to the limited
number of dedicated studies and/or incomplete eval-
uation of key psychometric properties, restricting their
confident use. This underscores the clear need for robust

VAS-Fatigue, MAF, SF-36, BFI
PROMIS-fatigue item bank (FIB)

Instrument(s)
BRAF-MDQ, RAID

Continued
Therapy; FAS, Fatigue Assessment Scale; FIQ, Fibromyalgia Impact Questionnaire; FIS, Fatigue Impact Scale; FM, fibromyalgia; FSS, Fatigue Severity Scale; LupusQoL, Lupus Quality

of Life; MAF, Multidimensional Assessment of Fatigue; MDF, Multidimensional Daily Diary of Fatigue; MDQ, Multi-Dimensional Questionnaire; MFI, Multidimensional Fatigue Inventory;
MFS, Multidimensional Fatigue Scale; NRS, Numeric Rating Scale; PedsQl, Paediatric Quality of Life Inventory; PedsQL, Paediatric Quality Of Life; PRO, patient-reported outcome;
ProF, Profile of Fatigue; PROMIS, Patient-Reported Outcomes Measurement Information System; RAID, Rheumatoid Arthritis Impact of Disease; SF-36, 36-ltem Short Form Survey

BFI, Brief Fatigue Inventory; BRAF, Bristol Rheumatoid Arthritis Fatigue; CAT, computerised adaptive test; CFS, Chalder Fatigue Scale; FACIT, Functional Assessment of Chronic lliness
Instrument; SF, Short Form; VAS, Visual Analogue Scale; VT, Vitality scale; WASTEd, Warwick Axial Spondyloarthritis faTigue and Energy questionnaire.

Green indicates good methods (ie, good avoidance of risk of bias), amber a non-critical limitation (ie, some concern of risk of bias) and red unsuitable evidence (ie, a warning for risk of

Voshaar et a/®°
bias).

Wolfe™
Yost et af*®

Table 1
Author

8 Santos EJF, et al. RMD Open 2025;11:¢006079. doi:10.1136/rmdopen-2025-006079


https://dx.doi.org/10.1136/rmdopen-2025-006079
https://dx.doi.org/10.1136/rmdopen-2025-006079

3

Epidemiology

Table 2 Summary of measurement properties (summary of findings)

Instruments studied Number of studies Proposed level of endorsement References
PROMIS-Fatigue 11 Provisionally endorsed 46-56

PFS 1 Provisionally endorsed 57
FACIT-Fatigue 13 Endorsed 58-70
SF-36 Vitality 6 Endorsed 62 63 69 71-73
LupusQoL Fatigue 1 Provisionally endorsed 62
VAS-Fatigue 4 Provisionally endorsed 71 73-75
FIQ Fatigue 1 Provisionally endorsed 71
BRAF-MDQ 7 Endorsed 42 72 76-80
BRAF-NRS 6 Endorsed 42 72 76-78 81
MFI 3 Provisionally endorsed 63 82 83
FSS 8 Endorsed 63 84-90
Fatigue-NRS 1 Provisionally endorsed 91

MAF 2 Provisionally endorsed 6373

CFS 1 Provisionally endorsed 63

SSSD 1 Provisionally endorsed 64
RAID-Fatigue 2 Provisionally endorsed 77 80

FAS 2 Provisionally endorsed 92 93

FIS 1 Provisionally endorsed 94
MDF-Fibro-17 2 Provisionally endorsed 95 96
WEF-NRS 1 Provisionally endorsed 97
BRAF-VAS 1 Provisionally endorsed 42

CAT 1 Provisionally endorsed 98
PedsQL-Fatigue 3 Provisionally endorsed 43 99 100
WASTEd 1 Provisionally endorsed 101

ProF 1 Provisionally endorsed 102
Fatigue-PRO 1 Provisionally endorsed 103

BFI 1 Provisionally endorsed 73

OMERACT Endorsement criteria are based on the synthesis of the findings on all measurement properties. Profile solid green=full
endorsement, good to go; profile is mix of amber and green=amber level, provisional endorsement, go ahead and use but also advance
where more work needs to be done to get to full green; profile includes at least one red or white=donot use, unable to endorse with

current body of evidence.

BFI, Brief Fatigue Inventory; BRAF, Bristol Rheumatoid Arthritis Fatigue; CAT, computerised adaptive test; CFS, Chalder Fatigue Scale;
FACIT, Functional Assessment of Chronic lliness Therapy; FAS, Fatigue Assessment Scale; FIQ, Fibromyalgia Impact Questionnaire;
FIS, Fatigue Impact Scale; FSS, Fatigue Severity Scale; LupusQoL, Lupus Quality of Life; MAF, Multidimensional Assessment of
Fatigue; MDF, Multidimensional Daily Diary of Fatigue; MDQ, Multi-Dimensional Questionnaire; MFI, Multidimensional Fatigue Inventory;
NRS, Numeric Rating Scale; OMERACT, Outcome Measures in Rheumatology; PedsQL, Paediatric Quality of Life; PFS, Pittsburgh
Fatigability Scale; PRO, Patient-Reported Outcomes; ProF, Profile of Fatigue; PROMIS, Patient-Reported Outcomes Measurement
Information System; RAID, Rheumatoid Arthritis Impact of Disease; SF, Short Forms; SF-36, 36-Item Short Form Survey Instrument;
SSSD, Sjégren’s Syndrome Symptom Diary; VAS, Visual Analogue Scale; WASTEd, Warwick Axial Spondyloarthritis faTigue and Energy;

WEF, Worst Fatigue.

research, particularly in children, adolescents and young
adults, where data remain very scarce.

Despite the absence of a gold standard for fatigue
measurement,17 several instruments were able to discrimi-
nate between baseline and post-treatment states, as well as
between treatment and placebo/usual care groups. The
most frequently assessed instruments were FACIT-F (13
studies), PROMIS-Fatigue (11 studies), FSS (8 studies),
BRAF-MDQ (7 studies), SF-36 Vitality (6 studies) and
BRAF-NRS (6 studies). Many other instruments were

assessed in four or fewer studies, limiting the strength
of the evidence base for these tools, namely VAS-Fatigue
(four studies), PedsQI-Fatigue (three studies), MFI (three
studies), RAID-F (two studies), FAS (two studies), MAF
(two studies), MDF-Fibro-17 (two studies), PFS (one study),
LupusQoL Fatigue (one), FIQ-Fatigue (one), Fatigue-NRS
(one study), CFS (one study), FIS (one study), WF-NRS (one
study), BRAF-VAS (one study), CAT (one study), WASTEd
(one study), ProF (one study), Fatigue-PRO (one study),
SSSD (one study) and BFI (one study).
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The heterogeneity in diseases and measurement
instruments poses a significant barrier to establishing a
universal standard for fatigue assessment. While strong
supporting evidence exists for some tools in specific
diseases—such as FACIT-F and PROMIS-Fatigue in RA
and SLE—data remain limited for others, especially in
conditions like vasculitis, SSc, connective tissue diseases
and non-inflammatory MSK conditions, or paediatric
rheumatic conditions. These gaps reinforce the need
for further research before fatigue measurement can
be standardised across the spectrum of RMDs. Despite
variability in methodological robustness and differ-
ences in the number of studies conducted across various
RMDs, it remains possible to confidently recommend
certain instruments that are ‘fully endorsed’ according
to OMERACT criteria for specific conditions. These
include: FACIT-F for RA, SLE, Sjogren’s disease, PsA and
axSpA; SF-36 Vitality for RA, SLE and axSpA; BRAF-MDQ
and BRAF-NRS for RA; and finally, FSS for SLE.

Although this review thoroughly examined aspects
such as reliability and construct validity, important gaps
persist. In particular, there is limited evidence on respon-
siveness, structural validity and measurement error for
many instruments. These gaps may contribute to the
proliferation of fatigue measures in clinical practice and
the continued absence of a widely accepted, standardised
instrument for use in both clinical and research settings.

Content validity is considered the most critical
measurement property when selecting a PRO measure.
This is best assessed through head-to-head studies where
individuals of all ages affected by fatigue evaluate the
relevance, comprehensiveness and clarity of multiple
instruments.'” ' In this review, construct validity was the
most frequently assessed property, reported in 43 of the
60 included studies (72%). Instruments that showed suffi-
cient evidence for construct validity included FACIT-F,
BRAF-MDQ, BRAF-NRS, FSS, SF-36 Vitality, PedsQL-
Fatigue, MDF-Fibro-17 and RAID-F.

In contrast, instruments such as PROMIS-Fatigue, BFI,
Fatigue-PRO, ProF, WASTEd, CAT, BRAF-VAS, WF-NRS,
FIS, FAS, SSSD, MAF, Fatigue-NRS, MFI and the PFS
raised concerns regarding construct validity. Further-
more, for CFS, FIQ-Fatigue and LupusQol-Fatigue,
construct validity had not been evaluated at all. This
points to the need for a careful reappraisal of these tools
before their continued use is recommended.

Reliability was assessed in 48 studies (80%), with find-
ings ranging from moderate to excellent, lending support
to the consistency of many fatigue instruments. Respon-
siveness was assessed in only 15 studies (25%) but showed
encouraging results. Nonetheless, further research is
needed to better evaluate responsiveness, feasibility,
measurement error and other less-studied psychometric
properties.

In terms of feasibility in routine clinical practice, it is
worth noting that all instruments included in this review
are patient self-reports, designed to be easy to use and
typically take between 1 and 8 min to complete. Most are

also freely available. As this study did not aim to evaluate
the clinical usability of the instruments, aspects such as
the availability of translations, completion time, opera-
tionalisation, scoring procedures and licensing status,
among other aspects, were not systematically analysed.
For more information on these topics, we recommend
consulting publications that specifically address the clin-
ical application of individual instruments.* *’

This review has several notable strengths. It applied
the COSMIN methodology, which adds transparency
and rigour to the evaluation of psychometric properties
and strengthens the confidence in its recommendations.
Another strength is the inclusion of a diverse and repre-
sentative sample of individuals with fatigue across a wide
range of RMDs, including children, young people and
adults, which enhances the generalisability of the find-
ings. However, the review also has limitations. Hetero-
geneity in study design, patient populations, definitions
of fatigue and instruments limited comparability across
studies. Some degree of selection bias may also be present
in the included studies, given that we only selected publi-
cations in English. Additionally, a meta-analysis could not
be performed due to insufficient data for pooling, espe-
cially for condition-specific or lesser-used instruments.

In conclusion, this SR comprehensively assessed the
psychometric properties of instruments used to measure
fatigue in both children and adults with RMDs. It supports
the use of several wellvalidated tools, particularly
FACIT-F, SF-36 Vitality, BRAF-MDQ), BRAF-NRS and FSS,
in both clinical and research settings. However, further
high-quality studies are needed, particularly in children,
adolescents, young adults and under-researched condi-
tions such as vasculitis, SSc and non-inflammatory MSK
disorders, to establish a standardised approach to fatigue
measurement. These findings have important implica-
tions for advancing both the assessment and manage-
ment of fatigue in rheumatology.
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