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What is known about fitness, physical
activity, health-related quality of life
and muscle-strengthening activities in
adults with fibromyalgia? A

scoping review

Darcie Mounter

ABSTRACT

Objective To map the current evidence on components
of fitness, physical activity and health-related quality of
life, in addition to common fitness and health-related
quality of life outcomes and assessment tools, explore
existing evidence on the design and effects of muscle-
strengthening activities on health-related quality of life,
and map the research on the barriers and facilitators to
engagement in physical activities, specifically muscle-
strengthening activities, in adults living with fibromyalgia.
Design Scoping review of published articles.

Data sources Electronic databases (PubMed,
SPORTDiscus, SCOPUS, CINAHL, Cochrane Library,
MedLine and Google Scholar) and reference searching
were included from the earliest date to March 2025.
Eligibility criteria Studies were included if they assessed
components of fitness, physical activity, health-related
quality of life and/or muscle-strengthening activities in
relation to fibromyalgia and were published in English.
Articles containing reviews, case reports, protocols,
editorials or opinion pieces were excluded.

Results 79 articles were included in the scoping

review. Compared with healthy controls, individuals

with fibromyalgia have decreased muscle strength,
cardiovascular fitness, agility, balance and flexibility levels
of physical activity and health-related quality of life. The
fibromyalgia impact questionnaire, 36-item short-form
health survey and visual analogue scale were predominant
tools used to assess health-related quality of life, though
methods varied considerably across studies. Muscle-
strengthening activity intervention study designs were
heterogeneous, although progressions during resistance-
based strength exercise emerged as a promising modality
to improve health-related quality of life. Currently, the
barriers to and facilitators of muscle-strengthening
activities are underexplored.

Conclusion This scoping review highlights substantial
heterogeneity in health-related quality of life assessment
tools and muscle-strengthening activity intervention design
in adults with fibromyalgia. While muscle-strengthening
activities appear beneficial, the absence of standardised
protocols limits the comparability of studies. Moreover,
further work is needed within qualitative research to
understand the barriers to engagement in muscle-
strengthening activities to further inform the development

,' David Rogerson,' Marlize De Vivo,? Steve W Thompson'

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The Joanna Briggs Institute framework for scoping
reviews and the Preferred Reporting for Systematic
Reviews and Meta-Analysis extension for scoping
reviews were both followed.

= Abroad search was conducted across six databases
and Google Scholar without date restrictions, pro-
viding wide coverage of relevant literature.

= A limitation of this study is that the search was lim-
ited to studies published in English, and therefore
other relevant articles may have been missed.

of tailored, patient-centred muscle-strengthening
programmes.
OSF Registration 10.17605/0SF.I0/DJWBQ.

BACKGROUND

Fibromyalgia syndrome (FMS) is a multifac-
torial, complex condition with unknown aeti-
ology.! In the UK alone, FMS impacts up to
2.9million individuals® and has a dispropor-
tionate impact on women.”* Common symp-
toms include widespread pain, fatigue,” sleep
disturbances’ and psychological distress’
and are associated with substantial func-
tional impairment,® placing a large economic
burden on healthcare systems’ '’ and reducing
health-related quality of life (HRQoL).

At present, there is no cure for FMS. Treat-
ment predominantly focuses on symptom
management and improving quality of life
(QOL),11 and physical activities (PAs) are
recommended for pain management'?
due to the low cost, convenience and anti-
inflammatory effects.”” The role of PAs in
FMS shows a promising impact on physical
health;'* however, FMS symptoms may lead to
a sedentary lifestyle,"” making PAs both chal-
lenging and crucial for the management of
symptoms.
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Physical fitness, encompassing muscle strength, cardio-
vascular endurance, flexibility, agility and balance, is
fundamental to overall health.'’ Individuals with FMS
consistently demonstrate lower levels of physical fitness
than healthy populations, with reduced strength, impaired
cardiovascular capacity and poorer flexibility.'”"? These
deficits not only limit daily functioning but also exacer-
bate the cycle of inactivity and physical deconditioning.”’
Physical inactivity may worsen pain sensitivity and fatigue,
whereas increased levels of PA have been associated with
improved pain and HRQoL.*! Despite the benefits of PA,
many individuals with FMS remain inactive,” and while
impairments in physical fitness are well documented
in single domains, no comprehensive synthesis exists
to describe the evidence base of fitness components in
adults with FMS.

Muscle strength is an essential component of physical
fitness* and is the ability to exert maximal force generated
by a muscle or muscle group in response to an internal
or external demand.** Strength is needed to accomplish
activities of daily living and functional tasks® and has a
direct influence on QoL."” The value of strength-based
activities, specifically muscle-strengthening activities
(MSAs), is now more recognised and is recommended
as part of the UK PA guidelines to be completed on at
least 2days per week.”> MSAs are activities that develop
or maintain strength in the major muscle groups and can
include activities such as heavy gardening, carrying heavy
shopping or resistance exercise.”” As a broad category,
MSAs encompass a variety of exercise modalities that
differ in their structure and mechanisms but share the
aim of developing or maintaining strength and function.
Examples include resistance training (RT) (defined as
any exercise that requires the muscles to contract against
an external resistance27), functional RT (movements
designed to improve physical performance in real-world
activities, often emphasising compound, multiplanar
movements>), body-weight training and holistic strength-
ening activities such as Tai  and Pilates.

MSAs have been labelled a promising strategy® for
the management of FMS due to the unique benefits of
improved physical function, increased muscle strength™
and reduced pain.”’ Some studies suggest that MSAs
improve HRQoL™ and slows down the cycle of decon-
ditioning;*™ however, findings are controversial.** This
inconsistency may arise from variation in protocol
designs, particularly in how exercise dose parameters
such as frequency, intensity, time and type are specified
in interventions. This heterogeneity makes it difficult to
directly compare outcomes, undermining the ability to
draw firm and accurate conclusions about the effective-
ness” of MSA interventions. While several MSA protocols
exist, there is a need to synthesise the existing protocols to
inform the development of future, effective approaches.

In addition to the heterogeneous nature of MSA inter-
ventions, engagement with PA and MSAs among indi-
viduals with FMS is often low and sedentary behaviours
are prevalent.”® Moreover, lack of engagement with PA

is commonly undermined by perceived barriers and
facilitators, such as pain and motivation.®’ However, the
literature surrounding the factors affecting MSA engage-
ment is lacking, and existing insights are confined to
small-scale qualitative studies investigating the barriers
to PA.*” *® Therefore, it is important to comprehensively
map identified barriers and facilitators to engagement in
PA, specifically MSAs, for the FMS population to develop
successful interventions.

HRQoL is accepted as a multidimensional assess-
ment of how a disease or treatment affects perceived
overall function and well-being™ and represents several
domains, including physical, psychological and well-
being aspects. Current evidence suggests individuals with
FMS suffer with high levels of pain,* depression,*' diffi-
culty sleeping® and limitations in physical function,* all
of which contribute to reduced HRQoL. However, many
HRQoL tools exist, ranging from generic QoL scales,
such as the 36-item shortform health survey (SF-36) to
FMS-specific tools, such as the fibromyalgia impact ques-
tionnaire (FIQ). These differences create considerable
heterogeneity in the way that HRQoL. is conceptualised.**
Moreover, it is important to identify the available HRQoL
measures and highlight which are most commonly used.
Consistent use of these tools enables meaningful compar-
ison between studies, supports the evaluation of interven-
tions and improves understanding of how FMS affects
individuals.

Given these complexities, a comprehensive synthesis is
needed to map what is currently known and where the
key gaps lie within the evidence base. Scoping reviews are
suited to this purpose, mapping the breadth of available
evidence across multiple study designs.*> Accordingly, the
aim of this study was to map out the evidence base around
fitness components, PAs and HRQoL, while identifying
MSA interventions previously implemented in the FMS
population. The review addressed four main objectives:
(1) to map the current evidence on components of fitness,
PA levels and HRQoL in adults with FMS; (2) to map
the existing literature on common HRQoL and fitness
outcomes and assessment tools; (3) to explore existing
evidence on the design, implementation and effects of
MSAs on HRQoL in adults with FMS and (4) to map the
research on barriers of and facilitators to engagement in
PA and MSAs in adults with FMS. To address the aims and
objectives, the research question for this scoping review
was: What is known about fitness, PA, HRQoL and MSAs
in adults with FMS?

METHODS

This review focused on the scoping review framework
outlined by the Joanna Briggs Institute (JBI)* for
scoping reviews and was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis extension for scoping reviews'” guide-
lines (online supplemental information 1). The protocol
of this review was specified in advance and registered in
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Table 1 Eligibility criteria for selected studies

Inclusion criteria

Exclusion criteria

» Studies including adults with a mean age between 18 and
59years old with a confirmed diagnosis of FMS.

» Any study which assessed components of fitness or PA levels

in FMS patients.

» MSA interventions that evaluated the effects on HRQoL.
Combined exercise interventions were eligible, providing
sufficient details of MSA components were supplied.

» Outcomes that measured HRQoL (including pain, physical
function, fatigue, overall QoL, impact of FMS, sleep,
depression and anxiety).

» Full-text available

» Published in English language

» Research including children, adolescents or elderly

» Participants had comorbidities that may affect
participation in exercise, such as presence of serious
cardiovascular, pulmonary or endocrine, neurological or
renal disease

» Case reports, reviews, protocols, editorials or opinion
pieces.

FMS, fibromyalgia syndrome; HRQoL, health-related quality of life; MSA, muscle-strengthening activities; PA, physical activity; QoL, quality of

life.

the Open Science Framework database (https://osf.io/
djwbq).

Identification of relevant studies

Eligibility criteria were established through discussion
with the research team and are depicted in table 1. There
were no time restrictions applied to searches.

Search strategy and databases

An initial search of PubMed and SPORTDiscus was
conducted to identify relevant articles on the topic.
Systematic searches were conducted from January to
March 2025. Electronic databases (PubMed, SPORT-
Discus, SCOPUS, CINAHL, MedLine, Google Scholar
and Cochrane Library) and grey literature were
searched from the earliest record to March 2025. For
Google Scholar, the first 200 articles were selected.
The search strategy (online supplemental informa-
tion 2) was applied to identify articles containing
‘titles’, ‘abstracts’ and ‘keywords’ that included
predefined search terms related to FMS, MSAs and
HRQoL. Systematic reviews were identified, and their
reference lists were manually searched for potentially
eligible studies.

Selection of sources

Search results were exported from databases and
imported into a systematic review management tool
(Covidence, V.2025, Veritas Health Innovation,
Melbourne, Australia). Duplicates were removed, and
studies were entered into a two-stage screening process.
The first author (DM) independently screened titles
and abstracts, followed by full-text articles, against the
predefined eligibility criteria. At both stages, calibra-
tion checks were completed on a sample (20%) by a
co-author (SWT). Discrepancies occurred during the
screening process, particularly related to differing
interpretations of the inclusion criteria. These were
resolved through discussion (DM, SWT) and with the

research team (DM, SWT, DR, MDV) until consensus
was achieved.

Data extraction

Data from selected studies were manually extracted

using standardised forms from Covidence and

collated in Microsoft Word (V.16.89.1, Microsoft,

Washington, US) and Excel (V.16.89.1, Microsoft,

Washington, US). Extracted data included study

details, participant characteristics, methods, inter-

ventions (if appropriate), outcomes, results and
additional information (eg, funding, registration,
conflicts). Data charting was completed individually.

MSA interventions were divided into the following

categories:

» Resistance-based strength exercise (RBSE): Exercise that
requires the muscle to contract against an external
resistance” is commonly designed to improve
muscular strength, endurance, power or hypertrophy
and includes interventions where resisted muscular
contraction against external, elastic, machine-based
or bodyweight load represents the primary training
stimulus.

»  Other strength exercise.: Modalities intended to improve
strength, muscular function or physical capacity
through alternative exercise approaches and are not
primarily based on conventional resistance-loading
paradigms. This includes:

- Functional resistance training: Interventions which
can emphasise multi-planar movement, reflect
or mimic activities of daily living and incorporate
complex movement patterns and integrated move-
ment to improve strength, power mobility and/or
endurance movements.*

- Concurrent exercise: Programmes which combine
resistance exercise and aerobic exercise?’ and can
occur on land (land-based concurrent exercise) or
partly in water (aquatic concurrent exercise).

Mounter D, et al. BMJ Open 2026;16:6116789. doi:10.1136/bmjopen-2026-116789
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- Holistic muscle strengthening activities (HOL-MSAs):
Activities embedded in holistic philosophies of
well-being, focusing on mind-body movements
that combine strengthening exercises with bal-
ance, flexibility, breathing and coordination (eg,
Tai , Yoga or Pilates).*®

Data analysis

The data from the included studies were charted
and synthesised using a descriptive and narrative
approach, consistent with the objectives of a scoping
review. Studies were grouped according to the objec-
tives of the review, and data summaries were presented
in figures and tables where appropriate.

Patient and public involvement
Patients and members of the public were not involved
in the design, conduct, reporting or dissemination

plans of this scoping review, which is based exclusively
on publicly available, published literature.

RESULTS

Selection of sources of evidence

The initial search generated 5257 results, which were
screened for eligibility. Search results and processes
can be seen in figure 1. After screening, 79 studies were
included in this scoping review. Studies were categorised
according to the review’s objectives into the following:
(A) fitness, PA and HRQoL; (B) outcomes and assess-
ment tools; (C) MSA interventions and (D) barriers and
facilitators to engagement in PA and MSAs.

Synthesis of results
A total of 79 studies were included in this scoping
review. An overview of study characteristics is available in

Total records identified (n = 5257)
from:
g PubMed (n = 521)
g SPORTDIS_CHISS;I; =248) Records removed before screening:
£ CINATL (n 460 —
= n= : _
-?:’ Cochrane (n = 410) Duplicate records removed (n = 3869)
= MedLine (n = 1,760)
Google Scholar (n =200)
Reference Lists (n = 69)
)
Records screened Records excluded
(n=1388) (n=1063)
on
&=
=
3
5
7
Reports assessed for eligibility > Reports excluded (n = 246):
(n=325) Wrong study design (n = 74)
No full text (n = 68)
— Wrong intervention (n = 42)
Wrong outcomes (n = 23)
Not published in English (n = 16)
Wrong age range (n =9)
Reported elsewhere (n = 7)
Wrong sample size (n = 4)
Wrong population (n = 3)
E Studies included in review
E (n=79)
9
=
Figure 1 PRISMA-ScR flowchart of extracted, included and excluded studies. PRISMA-ScR, Preferred Reporting for

Systematic Reviews and Meta-Analysis scoping reviews (PRISMA-ScR).
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Table 2 Geographical location and study design used in
selected studies

Characteristics Value, N (%)

Geographical location

Belgium 1(1.3)
Brazil 17 (21.5)
Finland 1(1.3)
North Korea 1(1.3)
Netherlands 2 (2.5)
Spain 25 (31.6)
Sweden 4 (5.1)
Turkey 10 (12.7)
UK 1(1.3)
us 17 (21.5)
Study design

Randomised controlled trial 29 (36.7)
Cross-sectional 27 (34.2)
Pre-post clinical trial 4 (5.1)
Quasi-experimental 3(3.8)
Controlled trial 3(3.8)
Qualitative interview 2 (2.5)
Randomised trial 2 (2.5
Prospective observational 2 (2.5)
cohort

Prospective trial 2(2.5)
Other* 5(6.3)

*Other includes focus group, non-randomised trial, randomised
equivalence trial, case control and a comparative association
analysis.

Supplementary information 3. The geographical location
and study designs of the final sample are presented in
table 2.

Studies were published between 1998 and 2025, and the
greatest number of studies took place in Spain (31.7%),
Brazil (21.5%) and the US (20.3%). Sample sizes ranged
from 9% t0 91453 participants.m) Interestingly, 82.3% of
studies used female-only participants, 1.3% used male-
only participants and 16.5% used both male and female
participants.

Fitness, physical activity and health-related quality of life
Components of fitness

Twenty-eight studies assessed components of fitness in
FMS patients,'® 177194042 -7 An overview of fitness and
HRQoL outcomes and assessment methods is available in
online supplemental information 3.

Seventeen studies assessed muscle
strength, 7719 40 18 5158 5150 62 64 65 67-69 71 72 (3f (hege 15
reported significantly lower muscle strength in indi-
viduals with FMS compared with healthy controls
(HCs),\719 43 5158 54 62 64 65 6769 71 72 (1 o oae two studies

found no differences in ankle strength or elbow flexor
strength, respectively.” * Handgrip strength (HGS) was
significantly lower in individuals with FMS in 13 (86.6%)
of 15 studies, 8197193966264 65 6770 yyije 9 studies reported
no significant differences to HCs.'”*

Of the 14 studies evaluating cardiorespiratory fitness
(CRF), 9 (64.3%) reported significantly poorer 6-min
walk test (6BMWT) performance in FMS compared with
HCs,'? 17 1853 5458 606266 ywhije only one study found no
significant  difference.”® Additional findings showed
significantly lower VO2lmk,64 a reduced 2-min walk test
distance' and shorter treadmill time in a symptom-
limited exercise test.”'

Results were mixed for flexibility in FMS patients;
five studies (62.5%) reported significantly reduced
flexibility,'? °' 7* > while three (87.5%) found no signif-
icant differences compared with HCs.* ® 7' Balance
was assessed in four studies; 50% reported significantly
impaired balance in FMS'™ ! and 50% found no differ-
ences to HCs.* ® All five studies assessing agility found
significantly poorer performance in FMS, !> 18405354

Physical activity

Levels of PA were assessed in 15 studies. Interestingly,
57.1% of studies found that PA levels were significantly
lower in FMS compared with HCs,?" 6568  whereas 42.9%
found no significant differences in levels of PA.* * %
One study highlighted that most FMS participants were
physically inactive;”* however, a similar study found daily
moderate PA was significantly higher in FMS compared
with HCs.”

Health-related quality of life

Twenty-five unique measures were used to assess HRQoL
across the 79 studies (figure 2). The impact of FMS
(n=49), pain (n=47) and overall QoL (n=27) were the
most frequently assessed outcomes. Other outcomes
include tender point (TP) count (n=27), depression
(n=18), fatigue (n=16), PA levels (n=15), anxiety (n=14)
and physical function (n=4). Fifteen studies compared
baseline HRQoL outcome levels in FMS to HCs. All studies
assessing pain'” %% ® 67587 jqentified significantly higher
levels in FMS. TP,19  the impact of FMS,40 1358 Gverall
Qo' 76 626571 sleep,” physical functioning,” levels of
depression,71 ™ levels of anxiety'® * 7' ™ and fatigue'” * %
were all significantly poorer in FMS compared with HCs.

Associations between physical fitness and HRQoL

Pain

The included studies identified that the 6MWT was nega-
tively associated with ;)ain, as measured by the visual
analogue scale (VAS) " and inversely correlated with TP
count.”” Pain intensity was identified to be moderately
and significantly correlated with both time to getup-
and-go (TUG) and muscle strength.” Similarly, Costa et
al ** found higher ratings of pain intensity were signifi-
cantly associated with increased time to perform TUG
and reduced distance walked in 6MWT. Sahin et al’® also
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Pain

WPI

Hamilton BPI

anxiety
rating scale
BAI
STAI
HADS IDATE FIQr
QOLS
/ BDI
Impact of
SF-36 FMS
HAQ
Overall QoL

MPI

McGill
pain

~——— PROMIS
~as ./ MDE-
- N Fibro-17
,'/“ /////
FIQ

Figure 2 Health-related quality of life assessment tools used in identified studies. BAI, Beck Anxiety Inventory; BDI, Beck
Depression Inventory; BPI, Brief Pain Inventory; CES-D, Centre for Epidemiologic Studies Depression Scale; CS-PFP,
Continuous-Scale Physical Functional Performance; FIQ, fibromyalgia impact questionnaire; FIQr, revised fibromyalgia
impact questionnaire; FMS, fibromyalgia syndrome; HADS, Hospital Anxiety and Depression scale; HAQ, health assessment
questionnaire; IDATE, Beck and Idate Trait-State Inventory; MAF, multidimensional assessment of fatigue; MDF-Fibro-17,
multidimensional daily diary of fatigue-fibromyalgia-17; MFI, multidimensional fatigue inventory; MPI, multidimensional pain
inventory; PROMIS, Patient-reported outcomes measurement information system Short Form v1.0- Fatigue; PSQI, Pittsburgh
sleep quality index; QOLS, quality of life scale; QoL, quality of life; SF-36, 36-item short-form health survey; STAI, state-trait
anxiety inventory; VAS, visual analogue scale; WPI, widespread pain index.

found muscle strength to be inversely associated with
pain. Furthermore, Soriano-Maldonado et al® reported
a linear relationship between physical fitness and pain,
where higher performance was associated with lower
levels of pain. However, Carbonell-Baeza et af’' reported
a weak correlation between functional capacity and pain.

FIQ and SF-36

Findings suggest HGS demonstrates a negative association
with FIQ dimensions including pain, fatigue, stiffness and
the total FIQ score.”” However, Aparicio et af® reported
HGS was positively associated with FIQ domains: pain,
fatigue, morning tiredness and job difficulty. Aparicio et al
'® and Aparicio e aP* found that most physical fitness tests
were correlated with FIQ and revised FIQ (FIQr) scores.
However, Ayan et alP® observed no associations between
FIQ scores and 6MWT performance. Latorre-Roman et
al’® and Larsson et al’”® reported significant correlations
between distance walked in the 6MWT and the SF-36
dimensions of physical function. Additionally, Larsson
et al® found muscle strength was significantly correlated
with the physical function domain of the SF-36, which
is supported by Sener et al™ who observed moderate

positive correlations between all strength tests and overall
SF-36 scores.

Psychological status

Cordoba-Torrecilla et al’”® found performance on fitness
tests was inversely associated with levels of anxiety. Sener
et al” reported moderate negative correlations between
fitness tests and depression and anxiety, as measured by
the Beck Depression Inventory (BDI) and Beck Anxiety
Inventory (BAI), respectively.

Physical activity

Breda et al”® found a positive correlation between daily
distance walked and total International Physical Activity
Questionnaire (IPAQ) Additionally, Segura-
Jiminez et al® reported a positive correlation between
sedentary time and FIQr pain. Alvarez et al” found no
significant associations between fatigue and PA levels,
but fatigue was negatively and significantly associated
with physical and mental health indicators. Additionally,
a linear, dose-response relationship was found between
levels of fitness and HRQoL.*

Scores.
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Outcomes and assessment tools

Fitness

Physical fitness was assessed using a range of standardised
tests, with 11 studies using the senior fitness test battery
(SFT).

Seventeen studies assessed muscle strength using
various tests, including the 30-s chair stand,40 one-
repetition maximum (lRM),72 HGS and maximal volun-
tary contraction of upper and lower limbs.”® * CRF and
physical function were assessed using predominantly the
6MWT. Flexibility was most frequently assessed by the
back scratch and sit-and-reach tests. Balance was assessed
using various methods, including the blind flamingo and
modified Romberg’s test. TUG and 8ft up and go were
the modal assessment methods for agility.

Physical activity

In the 15 studies which assessed PA levels in FMS
patients, the assessment tools varied considerably. The
IPAQ), physical activity assessment tool and leisure-time
physical activity instrument questionnaires were used,
alongside the use of accelerometers and a metabolic
halter.

Health-related quality of life measures

Assessment tools (figure 2) were inconsistent. The FIQ
(n=42), pain-VAS (n=33) and the SF-36 (n=26) were the
modal HRQoL assessment tools. Other common tools
include BDI (n=13), Pittsburgh Sleep Quality Index
(n=9), BAI (n=4) and fatigue-VAS (n=5).

Muscle-strengthening activities

A total of 44 MSA interventions were included in this
scoping review. These were categorised into (1) RBSE
interventions (54.55%) and (2) other strength exercise
interventions (45.45%). (Online supplemental informa-
tion 4) details all MSA interventions.

Resistance-based strength exercise

Twenty-four studies were categorised as RBSE interven-
tions.® 0¥ 49 295 The programme duration, session
frequency and session length varied considerably across
the included studies. The mean programme dura-
tion was 11.46+5.56 weeks, with a session frequency of
2.33+0.48 times per week, prescribed for an average of
39.00+9.12min per session. The most frequent duration
was 12 weeks,” 32 78 80 828591 (it 4 common frequency
of two times per week.® 30 31 3169 72 8828789 9192 oyt
frequent number of sets and repetitions was 3 sets of 12
repetitions (n=7),%2* ™85 with an intensity of 12" repe-
tiion maximum (n=3)*"*® or individualised intensity
(n=3) %99 though 12 studies followed progressive princi-
ples and included different volumes.®** ! %% % 727880828591
Modalities included the use of free weights, machines

and bodyweight exercises. Sixteen out of 24 studies were
<] 630-32 34 40 81 83-91 93
supervised. 2

Effect of resistance-based strength exercise on components of
fitness and health-related quality of life
Reporting on adherence rates was poor, with only 37.5%
of studies (n=9) including details on adherence, atten-
dance or completion rates.”"™ 880819192 Adherence rates
ranged from 82.8%" to 92%.*' Completion rates ranged
from 69%™ to 100% in at least 90% of classes.”

Improvements in fitness and HRQoL were seen across
most studies after RBSE. Across all studies evaluating
muscle strength (n=13),%032 3 72 7881 8788 9192 groyipility
(n=3),% "1 9 balance (n=1)* and agility (n=1),”’ signifi-
cant improvements were consistently observed following
RBSE. Similarly, improvements in CRF were reported in
five out of six studies,31 78879092 yhile one study found no
significant changes.™

Of the studies evaluating pain (n=16), 75% reported
significant improvements in levels of pain following
RBSE,*! 278 798385879095 1y studies found improvements
that were not significant,”®* while two found no signif-
icant differences.’*® The number of TP (n=7) reduced
significantly in 85.71% of studies,” > **# % 9! while one
study found no significant differences post-intervention.*
Similarly, fatigue (n=5)°**?"* was improved in 80% of
studies.’ ** 9 ?! The impact of FMS was assessed in 15
studies®0-33 8S18TEION93 o1y 13 finding significant differ-
50-85 70 B1-83 86 8789 9195 AJ] studies assessing physical
function (n=3) found no significant differences post-
intervention.” ** ® Overall QoL was assessed in seven
studies; all found significant differences in domains
of the SF-36.%2 78 8283879093 66 679 of studies assessing
sleep (n=9) found significant improvements’ 79 85 90-92
after RBSE, two studies had improvements but were
not significant® *® and one found no significant differ-
ence.! Depression® * % 8579091 5 4 apxjery® 81 84 87 90-92
were assessed in seven studies, respectively. 85.71%
of studies found significant improvements in levels of
depression,™ # #8790 91 while 57.14% of studies evalu-
ating anxiety found no significant differences following
RBSE. 681 9092

ences.

Other strength exercise

Functional resistance training

Two functional RT interventions were included
(4.55%).7* % One study was land-based,” while one was
implemented partly in water.”” One study was purely
strength-based exercises,”* while the other included
aspects of strength and balance.” The mean programme
duration was 16+2.83 weeks, performed 2.5+0.71 times per
week for an average of 52.5+10.61 min per session. Both
studies included different volumes; one included two sets
of 10 repetitions,” while the other included 1-3 sets of
8-12 repetitions.” Both studies had selfadministered
intensities, with one using the ratings of perceived exer-
tion (RPE) scale.” The equipment used was elastic bands
and aquatic materials, and both studies did not report on
whether the intervention was supervised. One study was
not supervised94 while the other was not mentioned.”
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Effect of functional resistance training on components of fitness
and health-related quality of life

Both studies included adherence rates; Latorre-Roman et
al” reported 95% and Fernandes et al’* reported 95.2%
adherence. Both studies assessing muscle strength, agility
and balance found significant improvements following
functional RT.”* Flexibility was assessed in one study and
was significantly improved,94 while CRF was not measured
in either study.

The pain and impact of FMS were measured in both
studies and significantly improved postintervention.
TP count” * and overall QoL’* significantly improved
in respective studies. Fatigue, physical function, sleep,
depression and anxiety were not assessed in either study.

Concurrent exercise interventions

A total of 13 concurrent exercise interventions were
included (29.55%). The mean programme dura-
tion was 14.92+7.64 weeks, with a session frequency of
2.38+0.65 times per week, prescribed for an average of
53.96+£8.95min per session. Concurrent exercises were
further categorised into land-based (n=9) and aquatic
(n=4).

Land-based concurrent exercises

Nine studies were categorised as land-based concurrent
exercise.” " Two studies combined strength and aerobic
exercise;101 193 four studies combined aerobic, strength
and ﬂexibility.gs_mo 192 Other studies combined aerobic,
strength and coordination;96 aerobic, strength, functional
and proprioceptive exercise’’ and aerobic, strength, flexi-
bility and balance.'”* Programme durations ranged from
6 to 24 weeks, with the latter being the most common.
The most common frequency was two times per week,
although two studies used three times per week'"" ' and
one used once””’ per week. The intensity for aerobic exer-
cise was most commonly 65-70%H, (n=3),71 and
intensities for strength varied considerably (Borg scale,
%1RM, elastic bands). The strength exercise had loads
of one set of 8 1repetitions,98 9 10-15 repetitionsloO or
two sets of 10-12 repetitions.'”” Five studies’ 97 101 103 104
did not supply details of the strengthening load. Indi-
vidual session length ranged from 30 to 60 min, with the
latter being the most common.” "1 1% Free weights,
dumbbells, elastic bands, treadmills, resistance machines
and body weight were the modalities used in land-based
concurrent exercise. Seven out of nine studies were
supervised.

Aquatic concurrent exercise

Four studies were categorised as aquatic concurrent
exercises” ' and occurred in a swimming pool.
Interventions combined strength and aerobic exer-
cise,43 107 flexibility and strengthening105 and strength,
aerobic and balance.'” Programme durations ranged
from 8 to 24 weeks. All four studies used a frequency
of three times per week. Aerobic exercise included an
intensity of 50-80%H, _** and 65-80%H,__.""" The

Rmax*

RPE scale was commonly used'*® '’ to identify strength
intensity, although two did not report on this.* "> The
number of sets and repetitions varied and typically
included one set of 10-15 or 12 repetitions, progressing
to 2-3 sets of 8-10 or 16 repetitions.” ' Two studies did
not report on the number of sets and repetitions.'”” '?°
Session length ranged from 45 to 60 min, with the latter
beingl(rr}())st common.” ' Two studies were super-
vised,'?” 100

Effects of concurrent exercise on components of fitness and
health-related quality of life
Reporting on adherence rates was more consistent

interventions. Eleven
43 96-99 101-104 106 107
“and

across concurrent exercise

studies reported these values,
adherence rates ranged from 78%'"* to 100%.%°
Muscle strength (n=b) significantly improved in all
studies.®® 99 101 102106 g5 tudies assessed CRF, four
found significant improvements after concurrent
exercise fitness” %7 1112 and two found no signifi-
cant pre-post differences.'” ' Flexibility, balance
and agility were not assessed in land-based concur-
rent exercise, but in aquatic concurrent exercise, one
study found improvements in balance and agility'"®
and two studies found significant improvements in
flexibility'” '® post-intervention.

Five studies assessed pain;96 102105 hree studies
found significant improvements following inter-
ventions.”® % 1% All studies assessing TP count
(n=5),*3 100 103 105 106 physical functioning (n=1),%
fatigue (n=3) 100102107 4 g sleep (n=4)* 100103 7 found
significant improvements following concurrent exer-
cise. The impact of FMS was significantly improved
in all studies (n=9)."* 0719219 Qyerall QoL was only
assessed in land-based concurrent exercise (n=b).
Four studies found significant improvements post-
intervention in overall QoL,” %1% yhile one found
no differences pre-post intervention.'"* Similarly,
depression was evaluated in five land-based concur-
rent exercise interventions; four found significant
post-intervention improvements’® % 9 1% yhile one
study found no significant differences.'” Finally,
anxiety was assessed in three studies; land-based (n=2)
all significantly improved;”® '** however, aquatic (n=1)
did not produce significant differences in levels of
anxiety.”

Holistic Muscle-Strengthening activities

A total of five studies (11.36%) were categorised as
HOL-MSA: three tai-chi interventions'®"’ and two
Pilates interventions.'"" ''? All studies included a dura-
tion of 12 weeks, and the most common frequency was
two times per week.'?* % """ Individual session lengths
ranged from 50 to 90 min, with 60 min being the
most frequent.'” """ All HOL-MSA interventions were
supervised, and modalities included elastic bands and
Pilates balls.
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Effects of holistic muscle-strengthening activities on components
of fitness and health-related quality of life

All HOL-MSA studies reported on adherence rates,
ranging from 72%'"® to 97.3%.""" Muscle strength,'"’
agility'” and balance'*® all significantly improved post-
intervention. CRF was assessed in two studies,w9 1
with one study finding significant improvements.
Flexibility was similar, with Wong et al''’ finding
significant improvements, whereas Jones et al'®
found no significant changes post-intervention. TP
count,''" overall QoL,'™ ' fatigue''’ and depres-
sion'” all significantly improved after HOL-MSA.
The impact of FMS'% 19 111112 (h_4) apng pajn!0112
(n=5) both significantly improved in all studies. Sleep
was assessed in four studies, with two studies finding
significant improvementswg 9 and two finding no
significant differences post-intervention.“o e

109

Barriers and facilitators to engagement in physical activity
and resistance training

Studies reporting on the barriers and facilitators to
engagement in PAs, including MSAs, were limited. It
is important to note that the present review did not
identify any study identifying barriers or facilitators
specifically to MSAs in FMS, while only three qualita-
tive studies” ** ''* identified the barriers and facilitators
to PA in FMS. Fear of worsening symptoms, a lack of
self-efficacy or confidence and poor time management
were the most frequent barriers to general exercise and
pA.%7 38 113 Additionally, social isolation, lack of motiva-
tion and lack of accessible areas, safety concerns and
limited opportunities were noted barriers. Several facil-
itators were identified which could increase participa-
tion in PA; motivation was a large factor, in addition
to having a positive impact on health and exposure
to positive stimuli. Other facilitators include external
support from peers and family, as well as social support
and accessibility.

DISCUSSION

This review aimed to scope the existing literature on
physical fitness, PA levels and HRQoL in adults with
FMS in addition to commonly used assessment tools in
FMS research; explore existing evidence on the design
of MSAs and its effects on HRQoL and map out the
barriers to and facilitators of PA and MSAs.

Fitness, physical activity and health-related quality of life
The findings of this review highlight a consistent
pattern of reduced physical fitness in individuals with
FMS compared with HCs. Furthermore, across multiple
domains, including muscle strength, cardiorespiratory
fitness, flexibility, balance and agility, individuals with
FMS demonstrated significantly poorer performance in
most studies.

Muscle strength, particularly HGS and lower limb
function, was impaired in most studies,! 536264 Similarly,

reduced performance on the 6MWT and other aerobic
assessments points to diminished cardiovascular endur-
ance.'”"*%% Although most findings support the notion
that individuals with FMS have significantly reduced
physical fitness,'? >* some authors report no significant
differences between FMS and HCs in some components
of fitness.”® "' These differences may be attributed to
the fluctuant and heterogeneous nature of FMS symp-
tomatology,''* and patients can differ greatly in terms
of pain intensity and fatigue. It has been found that
pain and fatigue are likely to negatively affect phys-
ical performance in women with FMS.”* ” Interest-
ingly, FMS is predominantly present in women,'” '
and it has been suggested that gender may influence
symptom severity. Women may experience significantly
greater levels of fatigue compared with men,'"” which
may explain the differing findings, whereby those who
experience less pain or fatigue are likely to perform
better on fitness tests. However, due to the low number
of diagnosed men with FMS, research has mainly
focused on women.""” This is apparent in this review,
whereby 82.3% of studies used only the female popu-
lation. Thus, findings may not fully reflect the male
population, and further work is needed to draw firm
conclusions on gender differences in FMS to deter-
mine whether these outcomes are consistent across
demographic categories. In addition, the geographical
clustering of studies within three main regions (Spain,
Brazil, US) suggests additional research in underrepre-
sented settings may help broaden global understanding
of fitness, PA and HRQoL among individuals with FMS.

The included studies used a range of approaches to
define FMS, including the American College of Rheu-
matology (ACR) 1990,'"* 2010" or 2016' criteria
and the Yunus criteria,'”" or did not explicitly report
the diagnostic criteria used, producing large hetero-
geneity within the diagnosed population.'® This vari-
ation is important as the ACR 1990 criteria emphasises
widespread pain and TP examination but was criticised
for failing to consider fatigue, sleep disturbances and
cognitive symptoms.'' Subsequently, the ACR 2010 and
2016 criteria incorporate these domains by combining
the widespread pain index and symptom severity scale
and no longer requiring tender-point assessments.
The ACR 1990 is considered a rigid criterion that only
includes more severely affected patients, while the ACR
2010 can differentiate between patients according to
the level of symptoms.""? ' As a result, these differ-
ences should be considered when interpreting the
generalisability of findings.

The findings of the present study align with previous
evidence suggesting individuals with FMS suffer from
muscle dysfunction and deconditioning® '**'# and are
closely related to fatigue. For example, Umay et al'*®
identified that decreased quadriceps femoris muscle
cross-sectional area was significantly correlated with
increased fatigue severity in FMS patients and HCs.
Muscle deconditioning may exacerbate the fatigue-pain

Mounter D, et al. BMJ Open 2026;16:6116789. doi:10.1136/bmjopen-2026-116789

9

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
" YoJess dlwepedy NS e 9z0Z ‘0€ AInr uo /wod fwg uadolwgj/:dny woly papeojumod "920Z AINC 0E U0 6829TT-9¢02-uadolwg/9eTT 0T Se paystignd isiiy :usdo (NG


http://bmjopen.bmj.com/

feedback loop in FMS.'® This can be understood
through the deconditioning paradigm, which suggests
that pain and reduced tolerance for PAs can result from
physical inactivity and the resulting physical decon-
ditioning.'” '* Supporting this, Segura-Jiminez et al’®
reported a positive correlation between sedentary time
and FIQr pain. Thus, in addition to muscle decon-
ditioning being closely related to fatigue, it appears
that increased sedentary time, a result of physical inac-
tivity, elevates levels of pain.

Across the studies that compared FMS patients and
HCs, all studies assessing pain, the impact of FMS,
overall QoL, sleep, physical functioning, fatigue,
anxiety and depression identified significantly poorer
levels in FMS patients. Furthermore, the present
review found individuals with FMS have poor HRQoL,
which is supported by previous research within this
field."” This may be attributed to FMS symptom-
atology, whereby symptoms negatively impact QoL'*’
and HRQoL worsens over time. For example, chronic
pain significantly affects physical function and overall
QoL."" These findings have been supported by Dailey
et al®® and suggest higher levels of fitness result in
lower levels of pain. However, while fitness may play a
role in reducing the impact of symptoms, the consis-
tent findings of poor HRQoL across studies suggest
that improvements in fitness components alone may
be insufficient to counteract the multifaceted symptom
burden of FMS. In this context, these findings high-
light the need for interventions that not only address
physical fitness but also the broader determinants of
health that will increase HRQoL.

Outcomes and assessment tools

Physical fitness in individuals with FMS is typically
assessed using a variety of objective, performance-based
tests, including the 6MWT, HGS, 30s chair stand, 8ft
up and go and chairsitand-reach test."” These fitness
tests have been shown to reliably discriminate between
FMS patients and HCs.”* ®® Moreover, many protocols
are derived from the SFT, which incorporates six tests,
including the 30 s-chair stand, 30 s-arm curl, 6MWT,
chairsit-and-reach, back scratch and 8ft up and go.'™
Despite demonstrating good reliability and feasibility in
FMS populations,'™ only 11 of 29 studies assessing phys-
ical fitness identified in the present review used the SFT.
Other studies used alternate methods of assessing fitness,
indicating substantial heterogeneity in fitness testing. For
example, for strength alone, 17 different methods were
used. While some researchers rely on HGS,”* * others
employ 30 s-chair stand tests,*” ®> IRM protocols™ ™ and
isokinetic dynamometry.”” ® Each of these approaches
captures different aspects of muscular performance,
increasing the difficulty in comparing the effectiveness
of an intervention in relation to muscle strength changes
over time and hindering cross-study comparability. Addi-
tionally, the traditional methods for assessing muscle
strength used for the general population, such as 1RM

protocols, may not capture the complexity of FMS and
may not discriminate between FMS patients and healthy
populations. Thus, simple reliable tools, such as HGS, the
30s chair stand or the 6MWT, may be better suited to the
evaluation of FMS patients."®

Assessing FMS remains challenging due to the absence
of definitive biomarkers, though various tools have been
developed to evaluate symptom severity and HRQoL.
The impact of FMS, pain, and overall QoL, frequently
assessed through the FIQ, pain-VAS and SF-36 (respec-
tively), were the predominant HRQoL outcomes identi-
fied. These are widely used tools that understand health
status'”’ by assessing symptom severity, physical function,
and QoL in FMS patients."*® The pain-VAS, a validated
and reliable measure for assessing pain intensity in FM
patients,'™ asks individuals to rate their pain on a single-
item scale of 0 (no pain) to 10 (extreme pain)139 over
a specific time. Thus, the pain-VAS is prone to biasing
factors,"” such as pain intensity at the time of recall.""!
Similarly, the FIQ, developed by Burckhardt et al,'* eval-
uates clinical severity and the efficacy of interventions in
FMS patients across three domains: physical function,
overall impact of FMS, and symptom severity (eg, pain,
fatigue and depression) using VAS scales."”® However,
despite the limitations to self-report measures, the VAS
and FIQ) are widely implemented in clinical and research
settings' ** due to the reliability and validity in measuring
physical function.'**'* Additionally, the FIQ appears to
be a sensitive measure of change related to symptoms
and disability,'* allowing treatment evaluation and
monitoring of disease progression. Nevertheless, despite
the common use of these tools to measure domains of
HRQoL, the present review identified 25 unique tools
that were used to assess HRQoL across FMS research.
However, recent developments by Coskun Benlidayi
I present a new QoL scale specific to FMS (FM-
QoLS), which the authors describe as valid and reliable,
although this assessment tool was not implemented in
the identified studies. It is apparent that there is a lack
of a standardised tool to assess HRQoL which constructs
considerable heterogeneity in the way that HRQoL is
conceptualised,** thus undermining the validity of FMS
studies. Therefore, the validation of a tool that is suited to
the symptomatology of FMS is needed to improve cross-
study comparability.

Muscle-strengthening activities

This scoping review revealed substantial heterogeneity
in MSA protocols regarding the design, delivery and
implementation of MSAs, reflecting both the experi-
mental nature of the current research in FMS and the
need for individualised approaches due to symptom vari-
ability. Forty-four MSA interventions were included in this
scoping review. When categorised, studies implemented
RBSE (54.55%), and 45.55% implemented other strength
exercises (4.55% functional RT, 29.55% concurrent exer-
cise and 11.36% HOL-MSA). This suggests a lack of stan-
dardisation in how interventions are designed, delivered
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and implemented, suggesting that both FMS patients and
practitioners do not understand which modality is the
most effective. In support of this, protocols varied widely
in terms of the intensity, duration, and progression strate-
gies, thus increasing the difficulty of comparing outcomes
across trials and determining the most effective protocol
to improve HRQoL.

Itis also important to note the use of inconsistent termi-
nology in how strength-related terms are described. For
example, several authors label interventions as ‘muscle-
strengthening exercises’,”**”* while others use ‘strength
training’® ® * or ‘resistance training’,”® ®' % suggesting
a conceptual overlap in terminology used across litera-
ture. Previous research has highlighted inconsistent use
of nomenclature for resistance exercises,146 7 \yith one
study surveying professionals’ views on resistance exer-
cises, finding inconsistent use of terminologies in all exam-
ples.'* Despite interventions often involving comparable
exercise principles (eg, progressive overload), the incon-
sistency may present challenges for evidence synthesis,
interpretations and cross-study comparisons. Greater
consistency in terminology may help to facilitate compar-
isons between studies and strengthen the development of
evidence-based exercise guidelines for FMS.

In individuals with FMS, it has been suggested that
MSAs may reduce pain, fatigue and levels of depression.'”
The present review found that RBSE and other strength
exercise all improved domains of HRQoL. For example,
RBSE reduced pain in 75% of studies, and functional RT
and HOL-MSA improved pain in all included studies.
However, the notable inconsistencies in the reporting
of training intensities, progressions and individualisa-
tion limits the comparability of the effects of MSAs on
HRQoL outcomes. Similarly to fitness, PA and HRQoL
research, most MSA interventions recruited only female
participants, limiting the generalisability across genders.
MSAs have been recognised as beneficial for women due
to improvements in muscle strength and cardiometa-
bolic health markers. '* Women’s physiological adapta-
tions are largely mediated by the neuroendocrine system,
resulting in altered fatiguability and recovery."”” However,
individualisation within programmes is imperative due to
the physiological differences between sexes.

In addition, delivering a sufficient and progressive exer-
cise stimulus is essential to sustain adaptations in strength.'!
From the included studies categorised as RBSE interventions,
12 implemented volume-progressive strategies. These were
associated with improvements in pain,” fatigue® depression®
and muscle strength.”’ Furthermore, progressions during
strength exercise avoid plateaus, facilitate neuromuscular
adaptations,'™ and can be used safely in the treatment of
FMS.* The findings of the present study suggest progres-
sions in the load or intensity over the duration of RBSE inter-
ventions are beneficial for improving HRQoL, especially
pain,”* impact of FMS,”™ overall QoL and sleep.” Reduc-
tions in pain after progressive RBSE are common within
research on pain-related disorders, with several researchers
concluding pain may be reduced and avoided by the gradual

introduction of heavier loads." This is likely due to the
consideration of participant limitations and individual differ-
ences,"” without exacerbating syrnptoms.101 However, future
systematic reviews and meta-analyses are needed to deter-
mine the most effective modality of MSAs in supporting the
individual needs of FMS patients. It should also be noted that
although many studies reported a positive impact of MSAs
on HRQoL and components of fitness, several methodolog-
ical limitations should be considered. Some studies included
small sample sizes” *® and reporting of participant adherence
was inconsistent. Out of 44 MSA interventions, only 59.09%
clearly reported adherence rates through attendance or
completion rates. These limitations may reduce the general-
isability and clinical applicability of the findings.

Barriers and facilitators to engagement in physical activity
and resistance training

While the current review identified three qualitative studies
exploring barriers in relation to PA, none specifically
addressed the barriers to MSAs. Across the three studies inves-
tigating the barriers to PA, fear of worsening symptoms, a lack
of self-efficacy and poor time management were the most
frequent barriers. In support of this, Bidonde et al™® iden-
tified a fear of activity-induced exacerbation as a barrier to
PA, in addition to lacking motivation and support. Although
these findings provide valuable insights into the challenges
faced by individuals with FMS, the absence of research
focusing specifically on MSAs, despite the well-documented
beneﬁts,6 3031 Yimits the ability to draw meaningful conclu-
sions regarding this modality. Therefore, it is likely that
barriers unique to FMS remain unexplored, highlighting a
significant gap in the literature.

Framing future work around theoretical frameworks, such
as the Behaviour Change Wheel, specifically the Capability-
Opportunity-Motivation model for behaviour (COM-B)'**
may enable an exploration of the determinants of behaviour
across capability, opportunity and motivation constructs.
Such insights would support the identification of the barriers
to MSAs, which will help to develop training programmes that
encourage and motivate FMS patients specifically related to
individual needs.'” Thus, future research should be guided
by theoretical frameworks, such as the COM-B, in order to
systematically explore these constructs and better understand
how they influence engagement with MSAs. This approach
would help to design and promote effective interventions'
using appropriate behaviour change techniques to identify
what needs to change and provide specific targets for inter-
vention development.157

Limitations

This scoping review is not without limitations. First, the
search was limited to studies published in English; therefore,
relevant articles in other languages may have been missed.
Second, due to database restrictions, the search was limited
to what was available to researchers. However, this study
followed the JBI framework for scoping reviews, providing a
rigorous and transparent method for mapping areas of FMS,
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and the present review does provide an extensive summary
of fitness, HRQoL and MSA interventions in relation to FMS.

Future research

Future research should improve the design and reporting
of MSA interventions, and intervention design should
also account for symptom variability and the likelihood of
exercise-related pajn.12 Greater consistency in describing and
applying exercise dose parameters and condition-specific
nuances would strengthen comparison across studies and,
over time, enable more robust synthesis of findings. In addi-
tion, qualitative research is needed to better understand the
barriers and facilitators associated with engaging in MSAs. %

CONCLUSIONS

This review shows that research on fitness, PA, HRQoL and
MSAs in FMS is highly variable, which limits the ability to
compare findings across studies. MSAs appear to be prom-
ising in improving HRQoL, but inconsistent reporting of
exercise dose parameters and intervention design reduces
the clarity of current evidence. The absence of qualitative
research also means there is limited insight into the factors
that influence engagement. Greater consistency in measure-
ment, intervention reporting and qualitative understanding
will support clearer and more coherent evidence in future
research.
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