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ABSTRACT

Objectives To scope published reviews addressing fatigue
in rheumatoid arthritis (RA), spondyloarthritis, osteoarthritis
and fibromyalgia in areas relevant for clinical practice: (1)
definition, (2) measurement instruments and diagnosis, (3)
determinants, (4) consequences and (5) effectiveness of
interventions.

Methods A systematic literature search of reviews

was performed in five bibliographical databases. A
hierarchical data extraction was applied based on review
type (Cochrane reviews (CRs), followed by non-Cochrane
systematic reviews (SRs) and narrative reviews (NRs)) and
year of publication. Extracted data were summarised in
elaborated narrative syntheses. Results were discussed
with a patient panel.

Results One hundred and thirty-four reviews were
included (19 CRs, 44 SRs, 71 NRs). No agreed on definition
was reported for general fatigue, nor for types of fatigue.
Twenty-five measurement instruments were found, all
self-reported. Five instruments proposed a threshold for
excessive fatigue. Pain, physical function and depressive
symptoms were the most frequently studied disease-
related determinants of fatigue; female sex and stress the
most frequent contextual determinants. Work performance,
followed by impact on pain, physical activity and social
roles were the most frequently studied consequences.
Whenever quantified, associations between fatigue with
determinants and consequences were on average small.
For non-pharmacological interventions, if effect sizes

were reported, these were negligible to small and for
pharmacological interventions negligible to moderate.
Patients recommended actions for research and practice.
Conclusion Syntheses of reviews point to the complexity
of fatigue. The extensive amount of evidence could be used
to offer tailored management plans to patients in clinical
practice and inform future research agendas.

INTRODUCTION

Over two-thirds of patients with RMDs experi-
ence severe or very severe fatigue and patients
with RMDs are more affected by fatigue

"2 Astrid Van Tubergen © 2

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Fatigue is a prominent symptom in rheumatic and
musculoskeletal diseases (RMDs) but is insufficient-
ly addressed in clinical practice.

WHAT THIS STUDY ADDS

= This scoping review shows that patients with RMDs
experience different types of fatigue and that a large
amount of disease-related but also contextual fac-
tors are associated with fatigue.

= A broad range of non-pharmacological interventions
for fatigue have been evaluated, but effect sizes,
whenever quantified, were generally negligible to
small across RMDs.

= Effect sizes of pharmacological interventions on
fatigue, if reported, were small to moderate for
rheumatoid arthritis, negligible to small for fibromy-
algia, but not synthesised in systematic reviews for
spondyloarthritis.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The extensive amount of evidence summarised
in this scoping review can inform future research
agendas to ultimately improve management of this
complex symptom.

compared with the general population.'™

Many patients feel that fatigue surpasses pain
as a source of disability and that this symptom
is insufficiently addressed by healthcare
providers.”

In continuous efforts to improve quality of
care for patients with rheumatic and musculo-
skeletal diseases (RMDs), the Dutch Arthritis
Society organised panel discussions among
patients with RMDs to gain insight into the
knowledge gaps that should be addressed to
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improve daily care. Patients ranked ‘fatigue and its treat-
ment’ as the area with the highest priority.”

To further specify the knowledge gap related to
managing fatigue in clinical practice, the patient panel
formulated 15 research questions that were subsequently
summarised in 5 research areas including: (1) the defini-
tions of fatigue; (2) measurement instruments to quan-
tify and diagnose fatigue; (3) determinants of fatigue; (4)
consequences of fatigue and (5) the effect of interven-
tions on fatigue (online supplemental file S1).

The number of peer-reviewed clinical studies addressing
fatigue in RMDs is substantial and many studies have
already been summarised in literature reviews. Notwith-
standing, knowledge across various research areas
remains fragmented, as studies/reviews frequently focus
on one rheumatic condition or address a specific topic
in a larger research area. As a result, the available knowl-
edge from various areas is insufficiently integrated and
fails to recognise differences and similarities related to
fatigue across RMDs. This fragmentation also hampers
translation of knowledge into the management of fatigue
and hinders identification of potentially unaddressed
research questions. It was, therefore, decided to perform
a scoping review of all available reviews that addresses the
five agreed on research areas.

A scoping review is a relatively new approach for
mapping the existing literature in a given field.’ Scoping
reviews can be performed to summarise and dissemi-
nate research findings, to identify research gaps, and
to make recommendations for future research. Quality
assessments of underlying studies are no part of scoping
reviews, as they aim to map the availability of these studies
but not their robustness or generalisability.”

The objective of this study was to perform a scoping
review of published literature reviews addressing the
five preidentified research areas on fatigue in patients
with rheumatoid arthritis (RA), spondyloarthritis (SpA,
including psoriatic arthritis (PsA)), osteoarthritis (OA)
and fibromyalgia (FM).

METHODS

This scoping review was performed according to the
methodological framework for scoping reviews by Arksey
and O’Malley.” The research protocol was registered in
the Registry for Scoping Reviews (OSF, https://osf.io/
3dr7b/). This paper was written in compliance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews Checklist.”

Literature search

A systematic literature search was performed in December
2020 and updated in December 2021 in the following
five electronic bibliographical databases: MEDLINE
(PubMed), EMBASE, the Cochrane Library for Reviews,
CINAHL and PsycINFO. The search string contained
the following search terms: (1) ‘review’, (2) ‘fatigue’, (3)
‘rheumatoid arthritis’ or ‘spondyloarthritis’ or ‘psoriatic

arthritis’ or ‘osteoarthritis’ or ‘fibromyalgia’. These
search terms were specified by including synonyms and
by transforming all relevant search terms to be compat-
ible with each database (online supplemental file S2).
The search was restricted to English and Dutch language.
Reference lists of included reviews were screened for
additional eligible reviews.

Eligibility criteria

Reviews were eligible if they considered adult patients
with RA, SpA, OA or FM (by clinical diagnosis or by
fulfilling classification criteria), and reported a quantita-
tive or narrative synthesis of studies addressing one of the
5 research areas (15 research questions, online supple-
mental file S1). No restrictions were applied for the
year of publication or type of review, and thus included
Cochrane reviews (CRs), as well as non-Cochrane system-
atic reviews (SRs) and narrative reviews (NRs). Also, for
underlying studies within the reviews, no restrictions
were formulated concerning their setting (eg, popu-
lation surveys, rheumatology clinic), study design (eg,
quantitative or qualitative; prospective or retrospective;
observational or experimental study design) or fatigue
being a primary or concomitant objective of the reviews.

Review selection

Records were imported into Rayyan software and dupli-
cates were removed.® Two reviewers (EB and KH) inde-
pendently screened all selected records based on titles
and abstracts for eligibility (online supplemental file S3).
Next, one reviewer (EB) screened the full text articles
and decided whether the eligibility criteria were met.
Arguments for exclusion were checked by the second
reviewer (KH). Disagreement was resolved by consensus
in the presence of a third reviewer (AVT).

Data extraction

Standardised data extraction forms were in line with the
Cochrane Collaboration’s recommendations for SRs
for each of the five research areas.” Extraction forms
were piloted and adapted for the purpose of evaluating
reviews (eg, the number of underlying studies, availability
and results of pooled estimates for associations or effect
sizes). Data extraction was performed by one reviewer
(EB) and was checked by the second reviewer (KH) for
50% of the reviews. The data extraction was performed
in a hierarchical approach based on review type (CRs
followed by SRs, followed by NRs) and year of publication
(from most recent to least recent). For example, SRs and
NRs were not considered if a CR on a similar research
question was more recently published. In addition,
reviews were excluded when there was (partial) overlap
in underlying studies with other reviews, in that case, the
most complete review was included.

Data synthesis and reporting
Extracted data of each review were reported in an elabo-
rated narrative synthesis stratified per research area and
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for each RMD separately (online supplemental file S4—
S18).

To facilitate synthesis for the research areas ‘determi-
nants’ and ‘consequences’, individual ‘determinants’ or
‘consequences’ were categorised using the International
Classification of Functioning, Disability and Health (ICF)
as guidance."” The formal ICF linking rules could not

Table 1 Included reviews covering one or more research
areas and/or RMDs

Cochrane Systematic Narrative
Research reviews reviews reviews
areas n=19 n=44 n=71

Definition of fatigue n=16*

be strictly applied, because determinants that actually RA - - 4 (4)
belonged to separate ICF categories were often grouped SpA - - 2 (2
for the purpose of the included reviews. Therefore, deter- OA _ _ 2(2)
minants and consequences were classified into the main M _ _ 43)
ICF components (Body functions combined with Body :
Structures, Activities, Participation, Contextual personal Mixed RMDs - - 50)
factors and Contextual environmental factors) while Measurement instruments for fatigue n=26"
further keeping the terminology (of grouped determi- RA - 2(1) 7 (5)
nants/consequences) as in the reviews. For some studies SpA _ 2(0) 7(3)
within the reviews, it was unclear whether the factor

. . . . , . OA = 1(0) 1(1)
studied was a ‘determinant’ or ‘consequence’, especially
when underlying studies had a cross-sectional design. iy - 10 5@
Whenever insufficiently reported in the review, factors Mixed RMDs - - 1(1)
were classified as determinants. Determinants of fatigue n=28*

For each determinant of fatigue, bubble plots were RA _ 4 (4) 9 (7)
computed per RMD of interest to summarise the number SpA _ 10) 60)
of unique underlying studies across reviews (bubble size)
together with the overall direction of the association OA - - 3@
(positive, negative, absent or inconsistent association FM - - 6 (3)
with fatigue). Mixed RMDs - = -

For interventions, findings were reported separately Consequences of fatigue n=21*
for non-pharmacological and pharmacological interven- RA B 409) 1@
tions. Non-pharmacological interventions were reported
per intervention type and pharmacological interventions SpA - 10 s()
were reported per drug class. OA - - 3@

Whenever available, quantitative findings were FM - - -
reported as formulated in each review (eg, characteris- Mixed RMDs — _ _
tics of measurement instruments, strength of associa- I .

. . Non-pharmacological interventions n=39
tions (weak, moderate or strong) or effect sizes (small,
moderate or large)). RA 10 10 2(2)
SpA 1(1) 1(0) 2(1)

Patient and public involvement OA — 2 (0) 1(1)
Two meetings were organised to discuss the results of this EM 10 (5) 14 (5) 42)
study with the patient discussion panel on fatigue from .

. . . - Mixed RMDs - = =
the Dutch Arthritis Society. In preparation, all partici- = -
pants received summaries of (preliminary) findings. At Pharmacological interventions n=39
the first meeting, the types of fatigue most frequently RA 1(1) 3(1) 9 @)
encountered within reviews were preliminarily classi- SpA - 2 (0) 5(1)
fied and subsequently discussed with the patient panel OA _ _ _
(as that part of the data extraction was finished). In the EM 6(1) 8(1) 5(0)

second meeting, the final results were presented, and the
patient panel helped interpreting our findings on the
research questions and identifying new knowledge gaps. Number of included reviews (number of reviews including
fatigue in their primary objective).
*Reported sum of reviews is not equal to the individual
RESULTS number of reviews per research area and review type,
Overall, 134 reviews were included (19 CRs, 44 SRs and because some reviews cover one or more research areas
71 NRs (online supplemental file S4)). Of these, 54/134 and/or RMDs. References of all included reviews can be
. . . . found in online supplemental file S4.
(40%) reviews addressed fatigue as the primary objec- FM, fibromyalgia; OA, osteoarthritis; RA, rheumatoid
tive, and 45/134 (34%) reviews considered fatigue in RA. ' P g

) . arthritis; RMDs, rheumatic and musculoskeletal diseases;
Table 1 shows the total number of included reviews per SpA, spondyloartritis.

Mixed RMDs - - -
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Table 2 Definitions of general fatigue reported in the included reviews

Included reviews* Year of publication Review type Population Reported definitions of fatigue in the included reviewst

Seifert et al 2019 NR RMDs
Dupond et al 2011 NR RMDs
Stebbings etal'” 2010 NR RA and OA
Marrelli et al'? 2018 NR RA
Balsamo et al 2014 NR RA

Rosen et al 2016 NR SpA (PsA)
Hackney et al 2019 NR OA

Casale et al 2011 NR FM

» An overwhelming, debilitating and sustained sense of
exhaustion that decreases the ability to function and carry
out daily activities.

» Perceiving an inability and surrendering to it.

» Extreme tiredness, typically resulting from mental or
physical exertion or illness.

» A subjective, unpleasant symptom which incorporates
total body feelings, ranging from tiredness to extreme
exhaustion, creating an unrelenting overall condition which
interferes with an individual’s ability to function to their
normal capacity.

» A state of exhaustion and decreased strength accompanied
by a feeling of weariness, sleepiness and irritability, with a
cognitive component.

» The enduring sensation of weakness, lack of energy,
tiredness or exhaustion.

» An overwhelming, sustained sense of exhaustion and
decreased capacity for physical and mental work.

» An overwhelming, debilitating and sustained exhaustion
that decreases one’s ability to carry out daily activities,
including the ability to work effectively and to function at
one’s usual level in family or social roles.

» A transient phenomenon caused by physical activity
and which lead to an inability to maintain the requisite or
expected force.

» An acute impairment in performances that includes both an
increase in the perceived effort necessary to exert a desired
force and an eventual inability to produce this force.

» A condition related to an exercise-induced reduction in the
ability to produce force, which determines whether or not
the task can be maintained.

» A state where one is drained of strength and energy:
fatigued often to the point of exhaustion (task failure).

*Complete references are provided in online supplemental file S5, as well as definitions of different types of fatigue.

TMinor textual adaptations were made for consistency reasons.

FM, fibromyalgia; OA, osteoarthritis; PsA, psoriatic arthritis; RA, rheumatoid arthritis; RMDs, rheumatic and musculoskeletal diseases;

SpA, spondyloarthritis.

different review type for each research area and RMD of
interest. CRs only reported on non-pharmacological and
pharmacological interventions, whereas SRs and NRs
also addressed other research areas.

Definition of fatigue

Fatigue in RMDs was defined in 16 NRs. Across reviews,
there was agreement that fatigue is a complex, highly
subjective symptom, including various types with specific
characteristics that can occur simultaneously or alter-
natingly in daily life.* """ Fatigue can, therefore, be
defined and expressed differently over time within one
person, among persons with the same RMD or different
RMDs. The reviews differentiate fatigue in several ways,
including acute versus chronic fatigue, central versus
peripheral and spinal fatigue, normal versus patholog-
ical fatigue and various definitions have been provided
for fatigue in general (table 2) and different types of
fatigue. However, no agreed on definition for fatigue or

(any of the) different types of fatigue were found for any
RMD (online supplemental file S5). Figure 1 attempts
to synthesise the types of fatigue identified in studies in
RMDs. Many papers distinguish between physical and
mental fatigue. Described subtypes for physical fatigue
include asthenia, fatigability and muscle weakness, and
for mental fatigue this includes weariness and cognitive
fatigue (figure 1).

Measurement instruments for fatigue

Measurement instruments for fatigue and their charac-
teristics were addressed in 26/134 (19%) of the included
reviews (6 SRs and 20 NRs). The majority of the infor-
mation was retrieved from one NR by Elera-Fitzcarrald
et al that describes instruments used to assess fatigue in
patients with RMDs."” References of all included reviews
for this research area are available in online supple-
mental file S4.
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Across reviews, 3 disease-specific (2 for RA and 1 for RA,
SpA, OA and FM) and 22 generic self-reported measure-
ment instruments were described (online supplemental
file S6). Of these, 10/25 (40%) instruments aimed to
be used in research settings, 7 (28%) were validated for
use in both clinical and research settings and for the
remaining 8 (32%) instruments this was not reported in
the reviews. More than half of the available instruments
(13/25; 52%) were single questions assessing overall
fatigue, while the other instruments were multidimen-
sional, that is, assessing one or more types of fatigue.
Fatigue as a single item was sometimes part of patient-
reported outcomes assessing other health domains, for
example, a question on fatigue is part of the Rheuma-
toid Arthritis Impact of Disease, the Bath Ankylosing
Spondylitis Disease Activity Index, the Psoriatic Arthritis
Impact of Disease and the Fibromyalgia Impact Ques-
tionnaire.'"” One NR reported that the most frequently
used measurement instruments for assessing fatigue in
RMDs were the Functional Assessment of Chronic Illness
Therapy Fatigue (FACIT-F), Fatigue Severity Scale (FSS),
Multidimensional assessment of fatigue and fatigue on a
Visual Analogue Scale."”

For 5 instruments (5/25; 25%), validated cut-off values
to diagnose or classify ‘excessive fatigue’ were available.
Of note, this was the case for only one instrument (single-
item 0-10 rating scale) that was proposed for use in clin-
ical practice. Both reliability (internal consistency and/
or test-retest) and validity (content, construct and/or
criterion validity) were reported for 17/25 (68%) instru-
ments, and were mostly rated as moderate to strong.
Overall, all disease-specific instruments, several generic
multidimensional questionnaires (ie, Short Form 36
(SF36) vitality subscale, Multidimensional Fatigue Inven-
tory, Multidimensional Fatigue Symptom Inventory Short
Form, FACIT-F, Checklist Individual Strength fatigue,
Profile of Fatigue, Fatigue Severity Inventory (FSI), FSS
and the single item questions (Fatigue Numeric Rating
Scales (Fatigue NRS)) to assess severity or impact of
fatigue had sufficient construct validity and reliability.
Comparative validity was not reported in reviews.

Determinants of fatigue

Determinants of fatigue in RMDs of interest were
addressed in 28/134 reviews (21%; 5 SRs and 23 NRs,
table 1). Of these, 18/28 reviews (64%) addressed fatigue
as their primary objective and 13/28 reviews (46%)
concerned determinants of fatigue specifically in RA.

An overview of types of determinants per RMD of
interest is available in online supplemental file S7-S10.
There was a broad range in the number of underlying
studies across reviews for each determinant (range 1-130,
median 3 and IQR 3-8, see figure 2). Reviews sparsely
reported relevant methodological aspects of underlying
studies (eg, design and setting; whether or not adjusted
for confounders) and relevant aspects related to synthesis
or findings (eg, direction and strength of association;
pooled effect) were often absent.

Clearly, determinants belonging to the ICF components
‘disability and health’ were more frequently studied than
determinants belonging to the components ‘contextual
factors’. Across reviews, pain, sleep disturbances, physical
function/disability and depressive symptoms/anxiety
were the most frequently studied health-related deter-
minants of fatigue. Of note, pain was generally positively
associated with fatigue in most reviews although some
reviews in RA and OA reported inconsistent results. For
disease activity, reviews in RA repeated generally positive
findings while in SpA associations were inconsistent in
all reviews. Whenever provided, strength of associations
were generally small. A positive association between sleep
disturbances and fatigue was reported in SpA, while both
positive and inconsistent associations were reported for
RA, OA and FM.

Female sex was consistently positively associated with
(higher) fatigue in SpA, OA and FM, but inconsistent
associations were found for RA. Inconsistent associations
were reported for medication use in RA and OA.

Consequences of fatigue

The consequences of fatigue on health outcomes were
addressed in 21/134 reviews (16%, 5 SRs and 16 NRs) for
RA, SpA and OA, but not for FM (table 1). Of these, 12/21
reviews (57%) addressed fatigue as a primary objective.
Of note, 15/21 reviews (71%) concerned consequences
of fatigue specifically in RA.

Twenty-one types of consequences had been reported,
among which 8 were studied in at least 1 SR and 15 types
of consequences were exclusively addressed in NRs in 1
or more of the RMDs (table 3). Overall, 14 types of conse-
quences were also reported as determinants. Again, meth-
odological aspects of underlying studies and numeric
findings of statistical analyses were sparsely reported.

Across reviews, consistent associations were found
between more fatigue and impairments of body func-
tions (eg, pain, disease activity and depression), limita-
tions in the performance of activities and restrictions in
the level of participation (eg, social activities) (online
supplemental file S11-S13). In RA, work performance
was the most frequently reported consequence of fatigue,
including presenteeism, absenteeism and work produc-
tivity loss (two SRs and three NRs).

Consequences of fatigue on aspects belonging to the
ICF components ‘contextual factors’ were only reported
for RA (eg, family size, social support and socioeco-
nomic variables). Findings on the influence of fatigue on
contextual factors in RA revealed that fatigue negatively
influences experiences of stress, coping strategies and
feelings of having adequate social support.

Effect of non-pharmacological interventions on fatigue

The effect of non-pharmacological interventions on
fatigue in RMDs was addressed in 39/134 reviews (29%)
(12 CRs, 18 SRs and 9 NRs, table 1). Of these, 18 reviews
(46%) addressed fatigue in their primary objective.
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@ Joint damage (1) . Low physical activity (10) 5 Daily activities (1) Medication use * (5)
@® Inflammation (2)

o ® ~ge )
Comorbidities (3) Physical disability (31) @ Femalesex(s
Disease severity (3) @

Anxiety (3)
Physical functioning (36)
. Depression (11)
Sleep disturbances (14) -
Pain (16)
A. Body function and structure B. Activities C. Participation D. Personal factors E. Environmental factors
® Gl complaints (1) @® Sedentary lifestyle (1) @® Domestic responsibilities (1) ® Cognitive complaints (1) @ Positive or negative events* (2)
® Low zinc and/or magnesium levels (1) @ Physical disability (1) @ Low working capacity (2) @ Negative affect (2)
@ FMseverity (2) Physical activity (10) @ Locus of control (2)
@ Stiffness (2) @ Female sex (2)
@ Tenderness (4) ® Llowage(2) @
Sleep disturbances (7) . Psychological distress (6)
. Anxiety and depression (8) . Obesity (10) FIBROMYALGIA
' Pain (19)

Figure 2 Identified determinants of fatigue categorised within the ICF model. The overall direction of associations between
determinants and fatigue across reviews were summarised and colour-coded for (A) rheumatoid arthritis, (B) spondyloarthritis,
(C) osteoarthritis and (D) fibromyalgia. A positive association indicates that an increase in the factors contributes to more
severe experiences of fatigue. These summaries are reported independent of strength (weak, moderate or strong) and
statistical significance of the associations. The bubble size represents the number of underlying studies according to the
reviews that studied these associations. *In multivariable analyses, only worrying coping retained its significant association
with fatigue. THigher fatigue during winter was suggested, but multivariable analyses were inconsistent. $Variable summarising
a concept that includes >2 dimensions: for details, see online supplemental file S7-S10. FM, fibromyalgia; ICF, international
classification of functioning; Gl, gastrointestinal.
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Table 3 Consequences of fatigue reported by included reviews

ICF-model component

RA Sp A OA FM

Functional perspective  Body function and structure ~ Pain X* X*
Disease activity/severity X X*
Fatigue xt

Overall health/health-related quality of life X X X

Depression X* X* X*
Sleep (disturbances) X*
Activities Physical functioningt Xt
Physical activityt xt X e
Physical impairment/disability+ X*
Sexual activities X
Participation Work performance Xt X X
Social activities and household chores X* X
Role limitations (general) X*
Daily self-care and socially relevant tasks X
Contextual perspective  Personal factors Stress Xt
Parenting and family size rd
Physical and mental or emotional well-being  X*
Coping X*
Environmental factors Social support Xt
Partner relationships X
Relational and socioeconomic variables Xt

*Also reported as determinants for fatigue by included reviews.

TReported in at least one systematic review, excluding those that were unclear as to whether variable was considered a determinant or

consequence.

FConceptual difference between these consequences was not clear based on the reviews.
FM, fibromyalgia; ICF, International Classification of Functioning; OA, osteoarthritis; RA, rheumatoid arthritis; SpA, spondyloarthritis.

The 39 reviews summarised 75 interventions comprising
exercise (n=28); psychotherapy and education (n=16);
lifestyle behaviour (n=5); electrical nerve stimulation
(n=10); complementary and alternative medicine (n=7);
or other interventions (n=9) (eg, nurse-led care or
massages) (online supplemental file S14-S17). Of these,
14/75 interventions were exclusively discussed in NRs.
An overview of interventions for which the effects were
reported in CRs is provided in table 4.

Across RMDs, non-pharmacological interventions had
generally no or a small positive effect on fatigue compared
with usual care (online supplemental file S18-S20). The
effectiveness of interventions on fatigue was inconsistent
across RMDs, for example, two CRs summarised that
aerobic exercise compared with usual care has a small
effect on fatigue in RA, but no effect in SpA.?"*!

Effect of pharmacological interventions on fatigue

The effect of pharmacological interventions on fatigue
in patients with RMDs was addressed in 39/134 reviews
(29%, 7 CRs, 13 SRs and 19 NRs). Of these, 8 reviews
(21%) included fatigue as the primary objective.
No review on pharmacological interventions in OA
reported effects on fatigue (table 1). An overview of

pharmacological interventions on fatigue in RA and FM
for which the effects were reported in CRs is provided in
tables 5 and 6. No CRs addressed the effects of pharma-
cological interventions on fatigue in SpA or OA.

In RA, the effect of 12 biological disease-modifying
anti-theumatic drugs (bDMARDs), 2 targeted synthetic
DMARDs (tsDMARDs) and a cannabinoid on fatigue
were summarised in 1 CR, 3 SRs and 9 NRs (online
supplemental file SI18). In patients with active RA
and moderate to high levels of fatigue, 1 CR and 1 SR
reported that bDMARDs as a group have a small to
moderate positive effect on fatigue compared with
placebo or usual care.”” * Additionally, for tocilizumab,
another SR reported clinically important improvements
in fatigue compared with placebo.* Two bDMARDs
(sarilumab and anakinra) and both tsDMARDs (baric-
itinib and tofacitinib) were exclusively discussed in
NRs.”™™ In several intervention studies reported in
CR or SR, methotrexate was an active comparator, but
effects in this treatment arm or compared with placebo
were not synthesised. One SR reported that the canna-
binoid nabilone has no superiority in reducing fatigue
compared with placebo.*
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Table 4 Effect of non-pharmacological interventions on fatigue in patients with RMDs, as reported in Cochrane reviews

Cochrane Year of Reported effect of intervention on
review* publication RMD  Type of intervention fatiguet (reported quality of evidence)

Physical exercise interventions
Cramp et al 2013 RA » Physical exercise vs usual care Small effect (M)
(Pool based therapy, yoga, dynamic strength
training, stationary cycling, low impact aerobics
and Tai Chi)

Regnaux et al*® 2019 SpA » Exercise programmes vs no intervention No effect (VL)
Reduction in fatigue (one study) (VL)

Resistance exercise therapy

Busch et al 2013 FM » Resistance training vs usual care or Large effects (NR)
flexibility exercise
FM » Resistance training vs aerobic training No effect (NR)
Whole body vibration (WBV) therapy
Bidonde etal 2017 FM » WBYV therapy plus mixed exercise vs Reduction that met the threshold for clinical
placebo plus mixed exercise or other relevance (VL)
exercise

Meditative movement therapies therapy (MMT) (eg, Ai Chi, Tai Chi, Yoga awareness,
Bat, Qi-Gong, Water yoga)
Theadom etal 2015 FM » MMT vs usual care Advantageous (VL)
Mixed exercise training (two or more components of physical exercise)
Bidonde etal 2019 FM » Mixed exercise training vs no exercise More improvement postintervention, but at
long-term follow-up only one-third studies
showed an effect (M)
FM » Mixed exercise vs self-help programmes, No effect (VL)
or cognitive-behavioural therapy, or

biofeedback, or medication, or aerobic
exercise only

FM » Mixed exercise plus education vs education No effect (VL)
alone

FM » Mixed exercise (aerobic+flexibility) vs mixed No effect (VL)
exercise (resistance+aerobic+flexibility)

FM » Mixed exercise No effect (VL)

(callisthenics+aerobic+flexibility) vs mixed
exercise (resistance+flexibility+posture
exercise)

Aerobics exercise (eg, cycling, walking, regardless of frequency, duration or intensity)

Bidonde etal 2017 FM » Aerobics vs controls (treatment as usual, No effect (one study) (VL)
wait list control, daily activities) Significant effect (two studies) at long-term
follow-up (VL)
FM » Aerobics (Nordic walking) vs aerobics (low- No effect (L)
intensity training)
FM » Aerobics vs other non-exercise interventions No effect (L)
Busch et al 2007 FM » Aerobics at American College of Sport No effect (VL)

Medicine levels
Aquatic exercise therapy

Bidonde etal 2014 FM » Aquatic exercise vs controls (treatment as  No effect (NR)

usual, balneotherapy or education)

FM » Aquatic exercise vs land-based training No effect (NR)

FM » Aquatic exercise (Tai Chi) vs aquatic No effect (NR)
exercise (stretching)

FM » Aquatic exercise in outdoor pool vs aquatic No effect (NR)
exercise in sea water (effects of salinity of
water)

Continued
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Table 4 Continued

Cochrane Year of Reported effect of intervention on
review* publication RMD  Type of intervention fatiguet (reported quality of evidence)
Flexibility exercise therapy
Kim et al 2019 FM » Flexibility exercise vs land-based aerobic No effect (VL)
exercise, untreated controls, resistance
training, Tai Chi or aquatic biodanza
Psychosocial interventions
Cramp et al 2013 RA » Psychosocial interventions vs usual care Small effect (L)
(including benefit finding, expressive writing,
cognitive behavioural therapy, mindfulness,
lifestyle management, energy conservation,
self-management and group education)
Mind and body therapy
Theadom etal 2015 FM » Psychological therapies vs attention care or No effect (VL)
usual care
FM » Relaxation-based therapies vs usual care No effect (VL)
Complementary interventions and complementary medicine
Cramp et al 2013 RA » Herbal medicine: Andrographis paniculata  No effect (L)
vs placebo
RA » Reflexology: Reflexology vs a non-specific ~ Greater mean reduction (L)
foot massage
Acupuncture
Deare et al 2013 FM » Real acupuncture vs non-acupuncture Significant difference (L)
treatment
FM » Real acupuncture vs placebo or sham No effect (M)
acupuncture
FM » Deep invasive needling with stimulation vs ~ No effect (NR)
deep invasive needling without stimulation
Transcutaneous electrical nerve stimulation (TENS)
Johnsonetal 2017 FM » TENS vs placebo TENS, no treatment or Reduced fatigue with movement, but not at
waiting list control rest (VL)
FM » TENS added to exercise vs exercise alone  Clinically important improvements (VL)
(usual care)
FM » TENS vs other treatment Clinically important improvements (VL)
Lifestyle interventions
Cramp et al 2013 RA » Diet interventions: Mediterranean diet vs Improvement in intervention groupi (L)
Western diet
RA » Diet interventions: Omega-3 fatty acid Improvements between baseline and follow-
supplementation up (L)
RA » Providing health information: Data tracker vs Small improvements between baseline and

usual care

follow-up (L)

*Complete references are provided in online supplemental file S14-S17, as well as results of non-Cochrane systematic reviews and

narrative reviews.

TEffect always refers to a reduction of fatigue compared to controls, unless otherwise indicated.

FBetween-arm comparisons were not reported.

FM, fibromyalgia; L, low; M, moderate; NR, not reported; RA, rheumatoid arthritis; RMDs, rheumatic and musculoskeletal diseases;

SpA, spondyloarthritis; VL, very low.

In SpA, the effect of NSAIDs, one conventional
synthetic DMARD (csDMARD), four bDMARDs and two
tsDMARDs on fatigue were reported in two SRs and five
NRs (online supplemental file S19). Overall, ‘improve-
ments’ (without effect size) of fatigue were reported in
SRs and NRs for NSAIDs and bDMARDs in axial SpA

(axSpA) and one ¢sDMARD (methotrexate) in PsA. For
tofacitinib in PsA, no improvement in fatigue was found
according to one NR.* Effects on fatigue were quantified
in two NRs only. One NR discussed a pooled analysis of
three randomised controlled trials in which apremilast
resulted in clinically important reductions of fatigue in
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Table 5 Effect of pharmacological interventions on fatigue in patients with rheumatoid arthritis, as reported in Cochrane

reviews

Cochrane review* Year of publication Pharmacological interventions

Reported effect of intervention on fatiguet
(reported quality of evidence)

Biological DMARDs (bDMARDs)

Almeida et al?? 2016
care

(Adalimumab, certolizumab, etanercept,

» bDMARDSs versus placebo or usual

Small to moderate improvement in patients
with active RA and moderate to high levels of
fatigue (M)

golimumab, infliximab, abatacept,
canakinumabi;, rituximab, tocilizumab
and an anti-interferon gamma monoclonal

antibodyt)

» bDMARDs versus placebo or usual

care

Moderate effect (M)

(Abatacept, canakinumabt, rituximab,
tocilizumab and an anti-interferon gamma

monoclonal antibodyz)

» TNF inhibitors grouped: TNF inhibitors

Moderate effect (M)

vs placebo or usual care
(Adalimumab, certolizumab, etanercept,

golimumab, infliximab)

*Complete references are provided in online supplemental file S18, as well as results of non-Cochrane systematic reviews and narrative

reviews.

TEffect always refers to a reduction of fatigue compared with controls.

FThese drugs are not prescribed in patients with RA.

DMARD, disease-modifying anti-rheumatic drugs; L, Low; M, moderate; NR, not reported; TNF, tumour necrosis factor; VL, very low.

51% of patients with PsA.*! One other NR reported that
infliximab and etanercept reduced fatigue levels by more
than 50% in studies among patients with axSpA.™

In FM, the effect of 12 anti-depressants, 1 anticon-
vulsant, 1 antipsychotic, 2 dietary supplements and 10
‘other’ pharmacological interventions, such as a dopa-
minergic agonist (pramipexole), a central stimulant
(modafinil) or hypnotics (zopiclone and zolpidem), on
fatigue were reported in 6 CRs, 8 SRs and 5 NRs (online
supplemental file S20). Five CRs reported that almost
all antidepressants have no or a small positive effect on
fatigue compared with control interventions.”” One
CR cautioned about the very low quality of evidence
for effect of antipsychotics on fatigue in FM.™ One SR
reported a significant reduction of fatigue for the dietary
supplement Coenzyme Q10 compared with control.”
A second dietary supplement (s-adenosylmethionine)
and nine ‘other’ pharmacological interventions were
exclusively discussed in NRs (online supplemental file
$90) . 40-13

Patient panel discussion feedback

At the first meeting with the patient discussion panel,
participants discussed the proposed schematic classi-
fication for types of fatigue and their descriptions (ie,
figure 1), and consented to the final version. When
discussing the full results in the second meeting, partic-
ipants felt that the findings overall confirmed their
experience in daily life. They were impressed by the
large amount of available knowledge on fatigue, which
contrasted with the limited attention paid to fatigue in

daily clinical practice. In addition, participants pointed
to factors related to fatigue that were not discussed in
the included reviews, such as the effect of specific life-
style interventions on fatigue (eg, two patients partic-
ipated in the lifestyle intervention ‘plants for joints’,
of which findings were not yet available at time of our
literature searches and therefore not includf:d).44 Some
participants felt that it was stigmatising that the majority
of reviews of non-pharmacological interventions were
performed in FM. Overall, the patient panel advised to
translate the findings into points to be considered for
clinical practice and to define a research agenda with
specific attention for diagnosing and treating excessive
fatigue in RMDs.

DISCUSSION
A panel of patients with RMDs prioritised fatigue as
the most important topic that should be addressed to
improve daily clinical care. As a first step, this scoping
review summarised systematic and non-systematic reviews
on aspects of fatigue that are relevant for clinical practice,
addressing five predefined research areas in four RMDs.
Although no consensus definition exists for fatigue in
RMDs, the reviews were in agreement that patients with
RMDs can experience several types of fatigue that can
occur simultanously or alternatingly in patients’ lives.
Notwithstanding, no agreement exists on which types
should be distinguished. It is therefore not suprising that
measurement instruments summarised in reviews, even
if multidimensional, differed largely on the number and
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Table 6 Effect of pharmacological interventions on fatigue in patients with fibromyalgia, as reported in Cochrane reviews

Cochrane review* Year of publication

Pharmacological interventions

Reported effect of intervention on fatiguet
(reported quality of evidence)

Anti-depressant class serotonin and norepinephrine reuptake inhibitors (SNRIs)

Welsch et af** 2018

» SNRIs grouped: Duloxetine,

Overall effect not substantial (L)

milnacipran or desvenlafaxine vs

placebo

Anti-depressant class selective serotonin reuptake inhibitors (SSRIs)

Walitt et al*® 2015

» Fluoxetine versus melatonin

» Citalopram versus placebo

Not statistically significantly superior (VL)
Not statistically significantly superior (VL)

Anti-depressant class tricyclic antidepressants (TCAs)

Tofferi et al*®
Welsch et a/*®

2004
2018
Antipsychotics

Walitt et a/®® 2016

» Quetiapine versus amitriptyline

Cannabinoids

Walitt et af®® 2016

amitriptyline

» Cyclobenzaprinet
» Mirtazapine versus placebo

» Quetiapine versus placebo

» Nabilone versus placebo or

No improvement (NR)
No statistically significant benefit (L)

Significant improvement (VL)
No statistically significant difference (L)

Did not convincingly relieve fatigue (VL)

Combinations of pharmacological interventions for fatigue

Thorpe et al*’ 2018

» TCA and SSRI: Amitriptyline and

No statistically significant effect (VL)

fluoxetine alone and in combination
versus placebo or monotherapy

» TCA: Amitriptyline either alone or in
combination with naproxen

» TCA: Amitriptyline monotherapy vs

Amitriptyline alone or in combination with
naproxen: significantly larger improvements
in VAS scores of sleep difficulty, fatigue and
morning tiredness (VL)

Naproxen: no statistically significant effect

(VL)
No statistically significant change (VL)

combination therapy of amitriptyline
and intravenous lidocaine.

» Anti-depressants combined with

melatonin

Melatonin (low/high dose) with fluoxetine:
significant improvement (VL)

Melatonin (high dose) monotherapy: no
improvement (VL)

Comparative efficacy of pharmacological interventions for fatigue

Welsch et al** 2018

» SNRIs: Duloxetine versus milnacipran No significant differences (NR for subgroup

analyses)

*Complete references are provided in online supplemental file S17, as well as results of non-Cochrane systematic reviews and narrative

reviews.

TEffect always refers to a reduction of fatigue compared with controls.

FCyclobenzaprine is a muscle relaxant, structurally related to TCAs.

FM, fibromyalgia; L, low; M, moderate; NR, not reported; VAS, Visual Analogue Scale; VL, very low.

type of dimensions adressed. Importantly, all instruments
were patient reported and only a small proportion of
these instruments were specifically developed and/or
validated for use in clinical care or included cut-off values
to identify persons with excessive fatigue.

Numerous reviews showed that a large number of
health-related and contextual factors were associated
with fatigue as either a determinant or a consequence,
but overall the strength of assocations was small. When-
ever quantified, pharmacological interventions had a
small to moderate effect on fatigue in RA, but no to a

small positive effect in FM. No SRs reported effect sizes
of pharmacological interventions on fatigue in SpA but
narrative summaries frequently reported improvements
on fatigue following drug treatment. A large variety of
non-pharmacological interventions (including cognitive
behavioural therapy and dietary changes) had generally
no to a small positive effect on fatigue across RMDs, with
most reviews focusing specifically on FM.

Whenever reported, strength of associations and
effects of interventions were overall weak or small, with
the exception of some pharmacological interventions in
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RA that showed a moderate effect size. Partly, this could
be explained by methodological issues. First, fatigue was
not always the primary objective of the review, and there-
fore, effects were not always quantified, even not in SRs.
Also, in the underlying studies, fatigue was rarely the
primary endpoint. Consequently, effects from interven-
tion and association studies might be underestimated as
study populations were often not selected on the pres-
ence of (a specific type or specified level of) fatigue,
reducing potential for improvement and lacking power
to adequately determine strength of associations. Finally,
the synthesis and interpretation of aggregated data in
reviews is likely complicated by the heterogeneity of
study designs (eg, head-to-head comparisons or placebo-
controlled interventions) and measurement of fatigue.

Multiple variables were reported both as a potential
determinant (ie, predicting fatigue) dnd a potential
consequence (ie, predicted by fatigue). This notably
includes variables such as pain, disease activity/severity,
physical functioning and depression, as well as factors
related to social functioning. Unfortunately, findings from
studies reporting on associations with or consequences
of fatigue often relied on bivariate correlations and the
majority of included reviews did not explicitly report
whether underlying studies involved cross-sectional and/
or longitudinal analyses, nor whether they were adjusted
for confounders, which precludes firm conclusions on
the direction of causal relationships. Most likely, however,
fatigue in RMDs is determined by numerous multidirec-
tional and/or circular pathways. As an example, while
pain was positively correlated with fatigue in RA, SpA,
OA and FM, there were reviews describing an indirect
effect of sleep disturbances on fatigue by lowering pain
thresholds in these RMDs, with some studies indicating
that the effect of sleep disturbance on fatigue might even
be fully mediated by pain. Similarly, it seems plausible
that the effects of interventions on fatigue might—at
least in part—be indirect and/or mediated by effects of
these interventions on, for example, pain and physical or
emotional functioning.

The patient panel questioned whether findings could
be translated to clinical practice. Currently, patients
may struggle to communicate their fatigue with their
care provider and as a result may feel misunderstood
or isolated.” ¥ Our scoping review indicates fatigue is
a complex symptom, and patients clearly recognise
different types of fatigue. Using clinical reasoning, the
information retrieved about type(s) of fatigue experi-
enced, determinants and consequences can subsequently
be used to compose a personalised treatment plan
together with the patient. Such proposal might vary from
spreading activities throughout the day to save energy,
to increasing physical fitness, practicing mindfulness or
focusing rather on patients’ acceptance of fatigue. The
European League Against Rheumatism (EULAR) recom-
mendations for core competences of health professionals
in rheumatology advise to stimulate patients’ self-
management for fatigue, and our review can also help to

identify factors and treatment options to consider when
discussing self-management.*

An important aim of scoping reviews is to identify
potential knowledge gaps and highlight areas that are in
need of further inquiry. Our results underline the impor-
tance of establishing consensus on an overarching defi-
nition of fatigue and different types of fatigue in RMDs.
An operable construct that comprehensively captures
the various experiences of fatigue among patients with
RMDs could not only serve as a framework to identify or
develop/adapt measurement instruments in alignment
with types of fatigue, but could also support communi-
cation between patients and care providers in clinical
practice. Ideally, this should be developed in cooperation
with patients, based on the available evidence. The sche-
matic synthesis of fatigue proposed in this scoping review
(figure 1), verified and supported by a patient panel,
illustrates a possible approach and potential starting
point for such an endeavour. As for clinical trials, the
EULAR/American College of Rheumatology collabora-
tive recommendations for reporting disease activity in
clinical trials in RA, already advised to include fatigue
when evaluating effectiveness of interventions.*® Our
findings suggest that a comprehensive understanding
of fatigue would benefit from high quality studies which
include fatigue as a specific research objective. Given the
complex multidimensional nature of fatigue, the devel-
opment of a conceptual framework for fatigue in RMDs
would be beneficial. Conceptual models have previously
been proposed for fatigue in RA and other inflammatory
rheumatic diseases, but were primarily focused on patho-
genesis."” ** Similar conceptual models to understand
the experience of health could be proposed. Overall, as
an essential next step to unravel and ultimately improve
fatigue in RMDs, the development of an agreed research
agenda on fatigue is warranted.

Our review has several limitations. First, in line with
the methodology of scoping reviews, we did not perform
quality assessments of the reviews. Clearly, NRs have
higher risk of bias in the conclusions. Second, relevant
determinants, consequences and interventions might
have been missed when they have not (yet) been the
objective of a published review. Third, reviews sparsely
reported whether fatigue was assessed as one general
construct or as one or more types of fatigue, which
hampers the translation of these research results into
clinical practice. Fourth, pathophysiological pathways
of fatigue were no research area of this scoping review
as we focused on relevant areas for clinical practice.
The clinical value of potential (laboratory or imaging)
biomarkers for various types of fatigue could be added to
the research agenda.

Strengths of this scoping review are that it addresses
areas that are typically relevant for clinical care. Further-
more, this project was initiated by patients and all results
were discussed with a patient panel to include patients’
interpretations, verifying that results are relatable from
the patient perspective.
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In conclusion, many reviews have been published
on fatigue in RMDs, but fatigue was often addressed as
a secondary objective in these studies. The extensive
amount of evidence synthesised in this scoping review
can be translated to clinical care in order to support clin-
ical reasoning and to compose a tailored treatment plan
for fatigue in an individual patient. More important, the
findings should stimulate the development of a research
agenda as a logical next step. That process should
emphasise collaboration between research areas to effi-
ciently develop more insights into and solutions for this
complex symptom.
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