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Abstract

Background Fatigue is one of the most prevalent and debilitating symptoms of multiple sclerosis (MS), as people with MS
describe it. It has a complex pathogenesis and often precedes the clinical symptoms of MS and potentially indicates disease
progression. Given its prevalence, impact, and intricate connections to disease pathology, accurate measurement is crucial
to manage and study fatigue in people with MS; however, current measurements often lack content validity. A mismatch
between key aspects of fatigue and existing fatigue scales will limit these scales’ ability to capture the full scope of MS-related
fatigue. We aimed to examine the current evidence on MS-related fatigue to define key aspects of fatigue in the literature
and compare them with the scales used to measure MS-related fatigue.

Methods This integrated rapid review (PROSPERO registration: CRD42024505743) synthesised evidence on MS-related
fatigue domains and their representation in validated scales. A systematic search was conducted on January 24, 2024, across
three electronic databases: PubMed, Scopus, and ProQuest with no restriction on publication date. Eligible studies included
those reporting on fatigue domains, signs and symptoms in people with MS and those on validated fatigue scales in MS. The
quality of the included studies was assessed using the Mixed Methods Assessment Tool. Data was synthesised with meta-
aggregation of the fatigue domains, signs, and symptoms and mapping them against the items from validated fatigue scales.
Results We identified 7089 articles and included 85 studies (quantitative: 65; qualitative: 9; mixed methods: 8); 54 inves-
tigated fatigue domains, five reported fatigue scale development, and 26 focused on both. The review included 34,984 par-
ticipants (9814 male; 25,126 female) with a mean age of 47.43 years (range 36-55.4). A total of 791 items related to fatigue
domains, signs, symptoms, and experiences were extracted and categorised into three key areas: fatigue triggers, domains,
and impacts. We identified eight fatigue triggers (physical, cognitive, psychological, social, medical, lifestyle, temporal, and
environmental), five fatigue domains (general, physical, cognitive, psychosocial, and social), and five areas of fatigue impact
(global, physical, cognitive, psychological, and social impacts of fatigue). Twenty-nine scales, tests, measures, and indices
that measure MS-related fatigue were identified. Nineteen of these were validated by self-reported fatigue scales. The scales
fully covered the domains of MS-related fatigue. However, the identified scales did not fully capture medical and lifestyle
triggers, as well as psychological and global impacts. Additionally, no single scale fully encompassed all three aspects of
fatigue and their corresponding subcategories.

Conclusion This review demonstrates the importance of integrating the subjective experiences of people with MS into research
to ensure that the multidimensional aspects of MS-related fatigue, together with these people’s values, needs, and preferences,
are captured and used to develop useful, comprehensive, and meaningful tools designed to measure MS-related fatigue. In addi-
tion, this clearer discernment of the triggers, domains, and impacts of MS-related fatigue is critical in the clinic and research.
Better tools will enable a better understanding of the underlying mechanisms, as well as tracking and managing fatigue.
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Eight fatigue triggers (physical, cognitive, psychological,
social, medical, lifestyle, temporal, and environmental),
five fatigue domains (general, physical, cognitive, psy-
chosocial, and social), and five areas of fatigue impact
(global, physical, cognitive, psychological, and social
impacts of fatigue) were recognised from the 85 included
studies.

Twenty-nine scales, tests, measures, and indexes that
measure MS-related fatigue were identified, nineteen of
which were validated by self-reported fatigue scales.

The scales fully cover the domains of MS-related fatigue.

However, they did not cover MS-related fatigue triggers,
including physical, cognitive, medical, and lifestyle trig-
gers, and they only partially covered the psychological
and global impacts of MS-related fatigue.

1 Introduction

Multiple sclerosis (MS) is a chronic neurologic condition
characterised by immune-mediated neuronal and myelin
damage in the brain and the spinal cord, with a growing
global burden, disproportionately affecting adults during
their peak working years. Incident cases of MS increased
by 41.8% globally between 1990 and 2019, with 1.16 mil-
lion disability-adjusted life years (DALYSs) attributed to MS
in 2019 alone [1]. The disease exhibits a peak in incidence
around age 30-39 years, and a peak in DALY burden around
50-59 years, highlighting its impact on working young and
middle-aged adults. Due to its localisation in the brain and
the spinal cord, MS presents with a broad spectrum of neu-
rologic and non-neurologic symptoms. Common symptoms
include sensory disturbances (e.g., numbness, tingling),
motor impairments (e.g., weakness, spasticity, gait difficul-
ties), and visual problems (e.g., blurred or double vision).
Non-neurologic symptoms include fatigue, pain, anxiety,
and depressive symptoms. These non-neurologic symptoms
can emerge early in the disease course and may substantially
affect daily functioning, irrespective of physical or neuro-
logical symptoms.

Fatigue is one of the most commonly reported symptoms
of MS, with a prevalence of 37% to 80% [2, 3]. It is increas-
ingly being recognised not merely as a by-product of MS,
but as an intrinsic and primary symptom, given its high prev-
alence, underlying mechanisms, and complex interaction
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with MS pathophysiology. Fatigue is also described as one
of the most debilitating symptoms and a significant con-
tributor to decreased quality of life [4, 5]. The aetiology
of MS-related fatigue is complex and multifaceted, includ-
ing psychological, cognitive, neurological, immunological,
and environmental [6]. Some evidence further suggests that
fatigue may precede other clinical manifestations of MS,
and the worsening of fatigue may indicate progression of
MS [7, 8]. One of the widely accepted definitions of fatigue
defines MS-related fatigue as “a subjective lack of physical
and/or mental energy that is perceived by the individual or
caregiver to interfere with usual and desired activities” [9].
This person-centred definition captures the multidimensional
nature of fatigue and highlights the need for measurement
tools that accurately capture it.

Variability in the reported prevalence of MS-related
fatigue may reflect differences in manifestation for different
people and different types of MS. It may also reflect varia-
tion in tools used to measure MS-related fatigue. Currently,
MS-related fatigue is measured using patient-reported out-
come measures (PROMs), some of which are widely used,
including the Fatigue Severity Scale (FSS), the Modified
Fatigue Impact Scale (MFIS), the Fatigue Symptoms and
Impacts Questionnaire (FSIQ-RMS), and the Neurological
Fatigue Index—MS (NFI-MS). The FSS, one of the earliest
tools developed, focuses on the functional impact of fatigue.
In contrast, more recent tools, such as the FSIQ-RMS, incor-
porate patient-derived conceptualisations of fatigue into item
development [10]. However, a recent systematic review has
found that most fatigue PROMs used in MS do not fully
satisfy the content validity standards [11]. Common defi-
ciencies include unclear construct definitions, limited use of
guiding conceptual frameworks, and inadequate consumer
involvement during the item development. In contrast, a sys-
tematic review of qualitative studies described the experi-
ences of fatigue in people with MS as comprising two major
dimensions of MS-related fatigue: biopsychosocial experi-
ences of fatigue and factors that influence fatigue [12]. This
misalignment between the two reviews raises concerns about
the adequacy of existing PROMs in capturing the complex
and multidimensional nature of MS-related fatigue.

Given its prevalence, impact, and intricate connections
to disease pathology, it is crucial to measure, follow-up,
manage, and study fatigue in people with MS. However,
the elements of fatigue, hereby referred to as domains,
impacts, experiences, and measures of fatigue reported
in the current literature, are not well defined, and an inte-
grated review addressing these aspects is lacking. Under-
standing these aspects of fatigue is vital for conceptualis-
ing, defining, and accurately measuring MS-related fatigue
[13]. This integrated rapid review aimed to examine the
current evidence on MS-related fatigue to define and
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integrate fatigue experiences with the domains and scales
used to measure it.

2 Methods

We performed an integrated rapid review of the litera-
ture in accordance with the principles recommended by
the WHO and Cochrane [14, 15]. We selected an integra-
tive review method for its ability to synthesise evidence
from diverse literature and disciplines, evaluate the cur-
rent body of work, and identify knowledge gaps [16]. The
rapid review approach was chosen for its streamlined,
time-efficient process while maintaining the rigour of a
systematic review. This review is registered with PROS-
PERO (PROSPERO ID: CRD42024505743).

2.1 Search Strategy and Selection Criteria

The search terms were developed to ensure reproducibility
and increase transparency following the PICOS framework
(Population/Intervention/Comparison/Outcomes/Study
Design) [17]. Between January 14th and January 24th,
2024, the search terms were developed in collaboration
with four health services researchers (three with clinical
backgrounds in nursing and medicine: TN, AP, JD, NC).
This was followed by a consultation with four people
with MS (ME, KC, JDr, VF) and a neurologist (GH). An
information specialist or librarian was not involved in the
design or execution of the search strategy.

Search terms were combined using Boolean operators
‘AND’ and ‘OR’. Preliminary searches were undertaken to
inform and refine the final search strategy and determine
outcomes. The final search terms were: (‘multiple sclero-
sis” OR ‘“clinically isolated syndrome’) AND (lassitude OR
weary OR weari* OR tired* OR fatigue*) AND ((domains
OR signs OR symptoms OR experience) OR (evaluation
OR assess* OR diagnos* OR follow-up OR track OR
scale* OR measure* OR survey OR tool OR instrument
OR questionnaire OR interview OR ‘focus group’)). The
final searches were conducted by a team member (TN) on
the following three electronic databases with structured
search capabilities (inclusion of Boolean operators) that
are are health-focused on January 24, 2024: PubMed, Sco-
pus, and ProQuest.

2.2 Data Screening
A parallel screening process was conducted to identify (1)

key fatigue domains in MS (Stream 1: Domains) and (2)
key validated fatigue scales (Stream 2: Scales), as shown

in Fig. 1. Studies that met the inclusion criteria in Table 1,
which were developed using the PICOS framework, were
included. The screening criteria were refined through
a team discussion (TN, AP, NC, JD), and preliminary
screening of five available studies was conducted during
protocol development.

The search results were imported into Covidence, an
internet-based software that facilitated collaboration
between reviewers [18]. The screening process included

1. Title and abstract screening with partial double review
on a random 50 papers (1.2%) by TN with either JD, AP,
or NC.

2. Full-text screening with partial double review on a ran-
dom 10 full texts (2.7%) by TN with either JD, AP, or
NC.

3. Any disagreements were resolved by consensus between
the two reviewers (100%), and reasons for exclusion
were noted.

2.3 Data Extraction

After screening, the authorship team designed, reviewed,
and piloted a data extraction tool. In the piloting process,
two independent reviewers (TN and AP) extracted data
independently and in duplicates from five studies each and
compared their results to establish agreement and validity
of the tool. One reviewer (TN) conducted a complete data
extraction. Any disagreements were resolved through dis-
cussion until a consensus was reached (TN, AP, JD, NC).
Due to time restrictions, missing data was not collected by
contacting relevant authors.

The data extraction tool contained the following items:

1. General information: Reference, year, title, location.

2. Sample information: MS type, sample size, mean age
(total, female and male), sex (number and percentage),
education (total education years stratified by gender),
disease duration (stratified by MS types), diagnostic cri-
teria or inclusion criteria.

3. Outcome: Signs, symptoms, domains, components and
subcomponents, experience of fatigue and validated
fatigue scales.

4. Study design: Study designs, tools, scales, assessments,
questionnaires, and surveys are used to measure the out-
comes and the validation type and results.

2.4 Quality Assessment
The Mixed Methods Appraisal Tool (MMAT) was used to

assess the quality of the studies [19]. The MMAT is designed
to appraise a range of study types, including qualitative
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Fig. 1 PRISMA screening flow chart. The figure shows the identification, screening, and inclusion stages along with details
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Table 1 Eligibility criteria (PICOS) for key fatigue domains and validated scales

PICOS Inclusion criteria Exclusion criteria
Population Studies on people with multiple sclerosis or clini- Studies on other diseases
cally isolated syndrome
Human adult population Paediatric or animal studies
Intervention Studies looking at fatigue OR lassitude OR weari-  Studies investigating symptoms other than fatigue
ness OR tiredness OR exhaustion
Comparison All studies with or without a comparison group N/A
Outcome
Domains Studies investigating domains, signs, symptoms, Studies investigating outcomes not mentioned in the

Validated MS-related fatigue scales

Settings or study design
Domains

Validated MS-related fatigue scales

experience of fatigue

Studies reporting on validation and development of
fatigue scale

Both empirical and non-empirical studies that inves-
tigate domains, signs, symptoms, and experience
of fatigue by evaluating, assessing, measuring,
tracking, following up, with either questionnaires,
tools, scales, surveys, interviews, or focus groups

Empirical studies, randomised clinical trials, sur-
veys, and mixed-method studies

inclusion criteria

Studies investigating outcomes not mentioned in the
inclusion criteria

Research abstracts, reviews, and systematic reviews

Qualitative studies, research abstracts, scientific
presentations, editorial, commentary, thesis

Others English studies

Studies in languages other than English

MS multiple sclerosis

research, randomised controlled trials, non-randomised
studies, quantitative descriptive studies, and mixed methods
studies. Each study is appraised against the five methodo-
logical criteria tailored to the study type. In line with MMAT
guidance, no overall score or cut-off values were calculated,;
instead, individual criteria were used to inform a qualita-
tive judgement of the study. Two reviewers (TN and AP)
partially double-appraised the included studies (five random
studies), and one reviewer (TN) completed the appraisal.
Any discrepancies were resolved through discussion until
a consensus was reached among the three reviewers (TN,
ID, AP).

2.5 Protocol Amendment and Aim Development

The protocol for this study was developed in January and
was revised in June 2025. The revision included the addi-
tion of a formal review aim, based on the original research
question, “What are the key domains of fatigue in MS and
key validated fatigue scales?”. The review aim was refined
to “examine the current evidence on MS-related fatigue to
define and integrate fatigue experiences with the domains
and scales used to measure it.” This refinement remains con-
sistent with the final search terms and inclusion criteria. The
PROSPERO record (CRD42024505743) has been amended
to reflect this clarification.

2.6 Data Analysis

Data analysis was guided by the Cochrane updated recom-
mendations for rapid reviews [14]. The results component
included a descriptive analysis of the included studies and an
assessment of the quality of the evidence. Following this, in
accordance with the guideline of the Joanna Briggs ilnstitute
[20], an inductive meta-aggregation approach was used to
analyse the extracted data on fatigue experience, signs, and
symptoms (Stream 1: Domains). No pre-existing framework
was applied; rather, fatigue aspects were coded inductively
based on the reported content in the studies to allow the
themes to emerge from the data, grounded in the evidence
reported in the included studies.

Themes were derived through iterative coding and syn-
thesis over several sessions involving researchers (TN, JD,
NC), a neurologist (GH), a data scientist (RB), and four peo-
ple with MS (ME, KC, JDr, VF). For qualitative studies,
findings were qualitised [20]. For example, if fatigue was
induced by physical exertion and muscle fibres were meas-
ured, it was coded as muscle fatigue and grouped under a
broader theme, physical fatigue, and into fatigue domains.

Three in-depth team discussions were held to review,
refine, and finalise the themes, including ascertainment,
confirmation, and at times additions to and amendments to
the key aspects and their sub-categories by our lived experi-
ence team members (ME, KC, JDr, VF) and four researchers
(TN, AP, JD, NC) until consensus was reached. The final key
aspects of MS-related fatigue and their subcategories were
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then mapped against the items within the identified, vali-
dated fatigue scales in Stream 2, allowing for a comparison
of coverage across scales by the same research team.

3 Results

The review identified 7089 articles and included 85 stud-
ies (quantitative: 68; qualitative: 9; mixed methods: 8).
Of those, 52 investigated fatigue domains, five devel-
oped fatigue scales, and 28 focused on both (Fig. 1). The
review included 34,984 participants (range 9-9324, 9814
males; 25,126 females, gender missing: 44) with a mean
age of 47.43 years (range 36-55.4). The sample range of
the included studies varied based on the type of study, with
9-101 for qualitative studies; 44-3057 for mixed meth-
ods; and 13-9324 for quantitative studies (Supplementary
Table 1, see electronic supplementary material [ESM]). The
mean MS duration was 11.50 years (range 4-21.78).

80

60 "
Cross-sectional

Count

Diagnostic test accuracy

Mixed methods

20

Non-randomised experimental

Qualitative

The studies on fatigue domains included cross-sectional
(n =25) [21-45], non-randomised experimental (n = 9) [42,
46-54], qualitative (n = 9) [55-63], cohort (n = 4) [64-68],
mixed methods (n = 3) [4, 69, 70], randomised cross-over
(n=1) [71], and randomised controlled trials (n = 1) [72]
(Fig. 2). The studies focusing on scales consisted of cohort
studies (n = 2) [73, 74], cross-sectional studies (n = 1) [75],
a diagnostic test accuracy study (n = 1) and a mixed methods
study (n = 1) [76] (Supplementary Table 1, see ESM). The
studies on both included diagnostic test accuracy studies
(n = 13) [77-88], cross-sectional studies (n = 6) [89-94],
mixed methods (n = 4) [95-98], cohort studies (n = 2) [8,
99], and non-randomised experimental studies (n = 1) [100].

Twenty-seven fatigue domain studies (MS vs control:
n =17 [24, 25, 28, 29, 31, 34, 36, 40, 42, 43, 46, 48-51,
53, 59]; fatigued versus non-fatigued: n = 7 [26, 37, 45,
47, 54, 67, 72]; both comparisons: n = 3 [52, 64, 65]), one
scale development study (MS vs control [73]) and 15 studies
focusing on both domains and scales had control groups (MS
vs control: n =9 [78, 83, 85, 88, 93, 95, 98, 100]; fatigued

Both

Domains

Scales

Fig.2 A Sankey diagram illustrating study designs and items investigated in the included studies
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vs non-fatigued: n =5 [8, 77, 79, 90, 97]; both comparisons:
n=11[92).

3.1 Quality Assessment

Based on the MMAT, the majority of the included studies
(n = 66, 77.6%) had low bias in at least three of the five
methodological criteria (Supplementary Table 2, see ESM).
One or more items were rated as “Cannot tell” in 51 stud-
ies (65.9%), most commonly due to insufficient reporting
on sample representativeness or the appropriateness of the
measurement tool. Two studies (2.4%) had three or more
unclear biases. Five studies (5.9%) were judged to have a
high risk of bias in at least one domain. These included one
qualitative study, three quantitative descriptive studies, and
one mixed methods study. Despite the methodological limi-
tations, all included studies were retained to ensure a com-
prehensive synthesis of the available evidence. However,
studies with high or unclear risk of bias were interpreted
with caution in the analysis and discussion.

3.2 Fatigue Domains

A total of 791 items were extracted across fatigue domains,
signs, symptoms, and experiences. These items were cat-
egorised into three key areas: fatigue triggers, domains, and
impacts, reflecting the progression of the fatigue experience
from triggers to the fatigued state and the impacts.

Items fitting the description of factors that were linked
to the initiation or onset of fatigue in people with MS were
categorised as fatigue triggers. Examples of these triggers
included heat, physical exertion (physical activity with rep-
etitions or involving the affected muscles), and noise. The
items categorised as fatigue triggers were meta-aggregated
into the following categories of fatigue triggers: (1) physical
triggers—physical exertion; (2) cognitive triggers—cogni-
tive load; (3) psychological triggers—stress; (4) social trig-
gers—social activity; (5) medical triggers—MS symptoms,
comorbidity; (6) lifestyle triggers—nutrition, sleep, alcohol;
(7) temporal triggers—progression of day; and (8) environ-
mental triggers—temperature (Table 2).

Items defining the body and physiological functions that
are fatigued during the experience of MS-related fatigue
were categorised as fatigue domains. Examples of these
domains included “my muscles feel weak” and “my mind
is tired”. The items included in the fatigue domain were
meta-aggregated into the following domains: (1) general
fatigue—*“I have no energy”; (2) physical fatigue—“my
muscles are tired”; (3) cognitive fatigue—“my mind is
slow”; (4) psychosocial fatigue—*I feel mentally tired”;
(5) social fatigue—*T am less motivated for social activity”.
The domain items were further meta-aggregated into sub-
domains (Table 3).

Lastly, items that described what or how things had
changed due to fatigue were listed as fatigue impacts. For
example, items such as ‘I need to limit my activity’, or ‘I
need to rest’” were included in fatigue impacts (Table 4).
These were meta-aggregated into the following categories
of fatigue impacts that followed the statement, “because of
fatigue...”: (1) global impacts—"I feel a lack of energy”; (2)
physical impacts—*T have to pace my activity”; (3) cogni-
tive impacts—*I have difficulty paying attention”; (4) psy-
chological impacts—*I am less able to provide emotional
support”, and (5) social impacts—*I have had to reduce my
workload”.

3.3 Fatigue Scales and Comparison

The review identified 29 validated measurement tools for
MS-related fatigue across 31 studies (Table 4). These con-
sisted of 24 scales (including five shorter versions) [74,
76-85, 89, 90, 91-94, 95-99, 101, 102], three indices [73,
75, 88], a test [77], and a system [100].

The fatigue triggers, domains, and impacts identified in
the extracted data were matched to the fatigue domains iden-
tified in the validated scales (Fig. 3 and Tables 2, 3, 4, 5, and
6). Most tools provided limited coverage of fatigue triggers,
with only a few partially covering physical (FSS, NFI-MS),
temporal (NFI-MS), cognitive (Vanderbilt Fatigue Scale for
Adults [VFS-A]), or environmental (Fatigue Scale for Motor
and Cognitive Functions [FSMC], VFS-A) triggers. Lifestyle
and medical triggers were not covered by any tool.

Coverage of fatigue domains was more consistent, with
several scales addressing physical, cognitive, psychological,
and social domains. Each subcategory of fatigue domains
was addressed by at least one of the tools. Fatigue impacts
were more frequently assessed than triggers; however, the
current scales partially covered psychological and global
impacts, with some subcategories not being addressed. Few
tools comprehensively addressed all categories and subcat-
egories of impacts. Importantly, no single tool comprehen-
sively captured all three overarching aspects of fatigue and
their subcategories.

4 Discussion

This integrated rapid review identified three key aspects
of MS-related fatigue: triggers, domains (bodily manifes-
tations or symptoms and signs of fatigue), and impacts.
Our findings revealed a notable misalignment between
the key aspects of fatigue and the constructs captured by
current scales. The identified scales do not fully capture
medical and lifestyle triggers, as well as psychological and
global impacts. Importantly, no single scale comprehen-
sively assessed all three aspects and their subcategories of
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Measuring Fatigue in Multiple Sclerosis

Fig. 3 Fatigue triggers,
domains, and impacts as

covered by the validated fatigue

scales identified in the review. Eatiguciluggers
Blue colour-coded labels
indicate full coverage, brown is
partial, and violet is not covered 1) Physical
by identified validated scales

2) Cognitive

3) Psychological

4) Social

5) Medical

6) Lifestyle

7) Temporal

\ S|\ S ) S (S| S— |\ S_—) S_—)

8) Environmental

Fatigue Domains Fatigue Impacts

1) General 1) Global
2) Physical 2) Physical
3) Cognitive 3) Cognitive
4) Psychological 4) Psychological
5) Social 5) Social

Table 5 Fatigue scales. The table contains index, measures, tests, and self-reported scales of fatigue identified through the review

N  Scale name Scale description
1. Fatigue index (decay of maximal force during exercise) An index calculated based on physical tests
2. PROMIS Fatigue (MS) 8a Self-reported fatigue scale
3. Fatigue Severity Scale (FSS) Self-reported fatigue scale
4. Modified Fatigue Impact Scale (MFIS) Self-reported fatigue scale
5. Fatigue index Fatigue index calculated based on physical tests
6. The Fatigue Symptoms and Impacts Questionnaire — RMS (FSIQ-RMS) Self-reported fatigue scale
7. Cognitive fatigability assessment test (cCFAST) A test based on the results of cognitive tasks
8.  The Fatigue Impact Scale for Daily Use (D-FIS) Self-reported fatigue scale
9. Chalder Fatigue Questionnaire (CFQ) Self-reported fatigue scale
10. Functional Assessment of Chronic Illness Therapy Fatigue Version Self-reported fatigue scale
(FACIT-F)
11. F-2-MS scale Self-reported fatigue scale
12. Fatigue Impact Scale (FIS) Self-reported fatigue scale
13. MS Symptom and Impact Diary (MSSID) Self-reported scale that contains fatigue items
14. Vanderbilt Fatigue Scales for Adults Self-reported fatigue scale
15. Swedish Occupational Fatigue Inventory Self-reported fatigue scale
16. Fatigue Severity Scale — 7 items (FSS-7) A short version of a previous self-reported fatigue scale
17. Real-Time Digital Fatigue Scores (RDFSs) Self-reported fatigue scale
18. Visual analogue scale for fatigue (VAS-F) Self-reported fatigue scale
19. Electronic Visual Analogue Scale for Fatigue (eVAS-F) An electronic version of a previous self-reported fatigue scale
20. Fatigue Severity Scale (FSS) Self-reported fatigue scale
21. PS fatigue subscale (PSF) Self-reported fatigue scale
22. Unidimensional Fatigue Scale (UFS) Self-reported fatigue scale
23. The Modified Fatigue Impact Scale — 5 items (MFIS-5) A short version of a previous self-reported fatigue scale
24. FSS-9 and FSS-5 A short version of a previous self-reported fatigue scale
25. The Neurological Fatigue Index (NFI-MS) Self-reported fatigue scale
26. Fatigue Scale for Motor and Cognitive Functions (FSMC) Self-reported fatigue scale
27. The Fatigue Performance Scale Self-reported fatigue scale
28. Fatigue index or Kliniken Schmieder (FKS) An index calculated based on physical tests
29. FAtigue MOnitoring System (FAMOS) A system that measures fatigue based on accelerometer results
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MS-related fatigue, underscoring a critical gap in measur-
ing MS-related fatigue.

These misalignments are partially conceptual. Most
fatigue scales predominantly adopt a symptom- and out-
come-oriented approach, in which fatigue severity and
functional impacts are prioritised, and the triggers or the
full impact are often overlooked. The limited attention to
triggers and psychological impacts restricts the clinical util-
ity in identifying fatigue drivers and supporting personalised
fatigue management [104]. Methodologically, this review
identified a limited integration of lived experience or con-
sumer involvement in scale development, with five studies
focusing on scales using mixed methods. This aligns with
a recent systematic review, which found that widely used
scales such as MFIS and FSMC lack evidence in respon-
siveness to change and have limited content validity despite
demonstrating good internal consistency (Cronbach’s o typi-
cally >0.85) and overall psychometric robustness [105].

In addition, we identified that none of the scales included
in the review captures the full aspect of fatigue. This limi-
tation has direct implications for intervention studies, par-
ticularly in disease-modifying therapies (DMTs). This has
been highlighted by Le et al. (2024) [106], who noted that
fatigue-related outcomes are underrepresented due to a mis-
match between the constructs measured by the existing tools
and the fatigue experiences prioritised by people with MS.
When fatigue is included, the tools fail to capture meaning-
ful fatigue outcomes due to this mismatch. Together with
the present findings, this evidence suggests a critical and
clinically relevant gap between clinical methodologies and
the multifaceted aspects of fatigue. Addressing this gap will
require a more nuanced and responsive assessment, one that
is consumer-informed, comprehensive, and capable of cap-
turing the full range of fatigue aspects and their subparts.

This review offers a novel contribution by integrating
qualitative and quantitative findings to identify key aspects
of MS-related fatigue and systematically mapping these
against existing validated fatigue scales. While prior reviews
have explored consumer perspectives of fatigue and meas-
urement tools separately [11, 12], this review advances the
field by triangulating multiple types of evidence to evaluate
alignment between key identified aspects of fatigue (derived
from different kinds of studies) and current measurement
scales used in MS. In doing so, it may serve as a founda-
tion for the future development of more comprehensive and
patient-informed fatigue assessment tools in MS. The impor-
tance of precise and responsive measurement tools is further
underscored by recent findings from Petracca et al. (2024)
[107], which demonstrate that telerehabilitation and onsite
rehabilitation significantly reduce fatigue and improve qual-
ity of life for people with MS.

A\ Adis

4.1 Clinical Relevance, Broader Impact
and Implications for Future Research

A comprehensive fatigue assessment tool could enhance
clinical practice by supporting the identification of modi-
fiable factors and enabling personalised fatigue manage-
ment. In addition to this, a more comprehensive assess-
ment of fatigue, particularly its triggers, may enable
insights into disease mechanisms, inform stratification in
clinical trials, and may guide public health interventions
aimed at mitigating long-term disability and burden asso-
ciated with MS.

The expected impact would be twofold: (1) a meth-
odology to assess fatigue that is suitable, robust, valid,
and acceptable to people with MS and (2) more effec-
tive fatigue management strategies based on individuals’
fatigue profiles. To achieve such tools, future research
should adopt or integrate an active involvement of people
with MS and lived experience experts in all stages of the
tool or scale development to ensure that the full spectrum
of fatigue aspects is reflected. For this, we recommend
using co-design methods. This approach will enable the
direct involvement of people with MS in planning, item
generation, prioritisation, content validation, and testing.
One such example is the Fatigue Symptoms and Impacts
Questionnaire-Relapsing-Remitting Multiple Sclerosis
(FSIQ-RRMS). However, it does not capture the full com-
plexity of MS-related fatigue, likely due to the limited
scope of experiential evidence available at the time of
its development. Future PROMs should build upon such
efforts by integrating the expanded conceptual understand-
ing of fatigue emerging from recent experience-focused
research.

4.2 Limitations

We recognise that limitations include fewer databases,
partial screening, data extraction, and quality assessment
processes of the rapid review. In addition, only English
language publications were considered, which may have
excluded relevant studies that have addressed culturally
adapted tools. The methodological limitations of the rapid
review may have led to the exclusion of relevant stud-
ies compared with a systematic review, and the potential
lack of inclusion of experiences of different MS subtypes.
Another significant limitation pertains to the measure-
ment of fatigue itself. Fatigue rarely occurs in isolation
in people with MS, often coexisting with conditions like
depression or sleep abnormalities [108, 109]. Some stud-
ies included in the study did not account for the potential
effects of these substantial comorbidities, which could
influence the findings.
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5 Conclusion

This review underlines that MS-related fatigue is multidi-
mensional, and aspects are not fully covered through the
existing tools. A clear, comprehensive, and meaningful
measurement of fatigue, however, is essential not only to
guide treatment decisions but also to enable people with
MS to communicate their lived experiences. It is, therefore,
integral to embed this lived experience into the design of
suitable and robust tools to ensure that the tools capture the
triggers, domains, and impacts of MS-related fatigue, mak-
ing it accessible and usable for people with MS, researchers,
and clinicians.
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