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Multiple Sclerosis
Non-pharmacological management of fatigue

Appendices

Appendix A — Review protocols

Review protocol for non-pharmacological management of fatigue

ID

Field

Content

0. PROSPERO registration number CRD42021229703

1. Review title Non-pharmacological management of fatigue

2. Review question For adults with MS, including people receiving palliative care, what is the clinical
and cost effectiveness of non-pharmacological interventions for fatigue?

3. Objective To determine the effectiveness of non-pharmacological treatments for fatigue in
patients with MS.

4. Searches

Key paper:
Exercise therapy for fatigue in multiple sclerosis

Heine M, van de Port |, Rietberg MB, van Wegen EEH, Kwakkel G. Exercise
therapy for fatigue in multiple sclerosis. Cochrane Database of Systematic
Reviews 2015, Issue 9. Art. No.: CD009956.

The following databases will be searched:

e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)

e Embase

e MEDLINE
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e CINAHL

¢ Epistemonikos

Searches will be restricted by:

¢ Date limitations: databased will be searched from 2014 onwards (last search
conducted for CG186)

¢ English language studies
e Human studies

¢ Validated study filters for systematic reviews and RCTs

The searches may be re-run 6 weeks before the final committee meeting and
further studies retrieved for inclusion if relevant.

The full search strategies will be published in the final review.

Medline search strategy to be quality assured using the PRESS evidence-based
checklist (see methods chapter for full details).

5. Condition or domain being studied

Multiple sclerosis

6. Population

Inclusion:

Adults (=18 years) with MS, including people receiving palliative care, who are
experiencing fatigue.

Exclusion:

Children and young people (<18 years).
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7. Intervention

Any non-pharmacological intervention for fatigue, for example:

e Multidisciplinary rehabilitation/programmes including progressive resistance
training

o Energy conservation programs

e Mindfulness based training

e Exercise including aerobic exercise training

¢ Resistance training — (distinguish it from balance and vestibular rehab)

e Vestibular rehab

e Getting To Grips

e  Gym prescription

e Self-management programmes

e Fatigue management programmes

e FACETS (Fatigue: Applying Cognitive behavioural and Energy effectiveness
Techniques to lifeStyle)

e FatiMa (Fatigue management in MS— patient education programme)

o Diet (ketogenic, intermittent fasting and George Jelinek* which is plant based,
wholefood diet, excluding dairy and minimising saturated fat intake)

e Yoga,
e Taichi
e Pilates

¢ Relaxation
e Cognitive behavioural therapy
e Hyperbaric oxygen

Combinations may be included if relevant to clinical practice (to be checked with
GC if unsure)
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*This may also be known as 'Overcoming MS' lifestyle programme which includes

Comparator

Interventions will be compared to each other placebo/sham, usual care or no
treatment.

Types of study to be included

Systematic reviews of RCTs and RCTs will be considered for inclusion.

Cross-over trials will also be considered for inclusion if they have an appropriate
washout period.

Published NMAs and IPDs will be considered for inclusion.

10.

Other exclusion criteria

Non-English language studies.

We consider RCT data to be the best evidence for reviews of interventions. In
addition, the surveillance review and GC have highlighted the existence of
relevant RCTs in this area. Therefore, if no RCT data is available observational
data will not be considered due to the risk of confounding variables influencing the
study results, reducing our confidence in the overall results of the review.

Conference abstracts will be excluded because they are unlikely to contain
enough information to assess whether the population matches the review
question in terms of previous medication use, or enough detail on outcome
definitions, or on the methodology to assess the risk of bias of the study.

11.

Context

This review will inform the update of the following recommendations in CG 186:

1.5.5 Consider mindfulness-based training, cognitive behavioural therapy or
fatigue management for treating MS-related fatigue.

1.5.6 Advise people that aerobic, balance and stretching exercises including yoga
may be helpful in treating MS-related fatigue.
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1.5.8 Consider a comprehensive programme of aerobic and moderate
progressive resistance activity combined with cognitive behavioural techniques for
fatigue in people with MS with moderately impaired mobility (an EDSS [Expanded
Disability Status Scale] score of greater than or equal to 4).

It may also inform the update of recommendations 1.5.11-1.5.15

12.

Primary outcomes (critical outcomes)

All outcomes are considered equally important for decision making and therefore
have all been rated as critical.

e Patient-reported outcome measures to assess MS fatigue, including MFIS
Fatigue Severity Scale (FSS), National Fatigue Index (NFI), MS-specific FSS
(MFSS), Modified Fatigue Impact Scale (MFIS), and Visual Analogue Scale
(VAS)

e Health-related Quality of Life, for example EQ-5D, SF-36, Leeds MS quality of
life scale, MS Impact Scale.

e Impact on carers.

e Functional scales that quantify level of disability, such as the Expanded
Disability Status Scale (EDSS), the Multiple Sclerosis Functional Composite
(MSFC), the Cambridge Multiple Sclerosis Basic Score (CAMBS), or the
Functional Assessment of Multiple Sclerosis (FAMS).

e Cognitive functions, such as memory and concentration

e Psychological symptoms assessed by validated and disease-specific scales,
questionnaire or similar instruments.

o Adverse effects of treatment for example:
o Incidence of adverse events
o Adverse events leading to withdrawal
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e Outcomes measuring how acceptable to intervention was. These may be
measured in terms of how acceptable it was to patients, completion rates,
response to follow up, adherence, engagement or disengagement.

Follow up:

e  3-6 months (minimum of 3 months but can include 1-3 months and
downgrade)

e >6 months — 1 year (can include > 2years for diet, include >12 months but
downgrade)

13.

Secondary outcomes (important outcomes)

n/a see comments above

14.

Data extraction (selection and coding)

All references identified by the searches and from other sources will be uploaded
into EPPI reviewer and de-duplicated. 10% of the abstracts will be reviewed by
two reviewers, with any disagreements resolved by discussion or, if necessary, a
third independent reviewer. The full text of potentially eligible studies will be
retrieved and will be assessed in line with the criteria outlined above.

A standardised form will be used to extract data from studies (see Developing
NICE guidelines: the manual section 6.4).

10% of all evidence reviews are quality assured by a senior research fellow. This
includes checking:

e papers were included /excluded appropriately

a sample of the data extractions

correct methods are used to synthesise data

a sample of the risk of bias assessments
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Disagreements between the review authors over the risk of bias in particular
studies will be resolved by discussion, with involvement of a third review author
where necessary.

Study investigators may be contacted for missing data where time and resources
allow.

15. Risk of bias (quality) assessment Risk of bias will be assessed using the appropriate checklist as described in
Developing NICE guidelines: the manual.
The following checklist will be used according to study design being assessed:
¢ Systematic reviews: Risk of Bias in Systematic Reviews (ROBIS)
¢ Randomised Controlled Trial: Cochrane RoB (2.0)

16. Strategy for data synthesis

Pairwise meta-analyses will be performed using Cochrane Review Manager
(RevManb5). Fixed-effects (Mantel-Haenszel) techniques will be used to calculate
risk ratios for the binary outcomes where possible. Continuous outcomes will be
analysed using an inverse variance method for pooling weighted mean
differences.

To maximise the amount of data for meta-analysis, where multiple scales have
been used for an outcome such as mobility, fatigue or spasticity, the most
commonly reported ones across studies will be extracted and meta-analysed with
priority given to those included in CG 186.

Where available, outcome data from new studies will be meta-analysed with
corresponding data included in CG 186.

Heterogeneity between the studies in effect measures will be assessed using the
I? statistic and visually inspected. An I value greater than 50% will be considered
indicative of substantial heterogeneity. Sensitivity analyses will be conducted
based on pre-specified subgroups using stratified meta-analysis to explore the
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heterogeneity in effect estimates. If this does not explain the heterogeneity, the
results will be presented pooled using random-effects.

GRADEpro will be used to assess the quality of evidence for each outcome,
taking into account individual study quality and the meta-analysis results. The 4
main quality elements (risk of bias, indirectness, inconsistency and imprecision)
will be appraised for each outcome. Publication bias is tested for when there are
more than 5 studies for an outcome.

The risk of bias across all available evidence was evaluated for each outcome
using an adaptation of the ‘Grading of Recommendations Assessment,
Development and Evaluation (GRADE) toolbox’ developed by the international
GRADE working group http://www.gradeworkinggroup.org/

Where meta-analysis is not possible, data will be presented and quality assessed
individually per outcome.

If sufficient data is available, meta-regression or NMA-meta-regression will be
conducted.

WinBUGS will be used for network meta-analysis, if possible given the data
identified

17. Analysis of sub-groups Subgroups that will be investigated if heterogeneity is present:
e According to type (relapsing remitting MS, secondary progressive MS, and
primary progressive MS)
e According to disability (EDSS <6 and EDSS 26)
e Disease modifying treatment status (currently using and not currently using)
e Group vs individual
e Delivered remotely vs in person
Diagnostic
12
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O Prognostic
O Qualitative
O Epidemiologic
O Service Delivery
O Other (please specify)
19. Language English
20. Country England
21. Anticipated or actual start date October 2020
22. Anticipated completion date July 2022
23. Stage of review at time of this submission Review stage Started Completed
Preliminary searches X |—
Piloting of the study selection r |—
process
Formal screening of search results | [~ |—
against eligibility criteria
Data extraction r |—
Risk of bias (quality) assessment r |—
Data analysis r |—
24. Named contact

5a. Named contact
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National Guideline Centre

5b Named contact e-mail

MultipleSclerosisUpdate@nice.org.uk

5e Organisational affiliation of the review

National Institute for Health and Care Excellence (NICE) and the National
Guideline Centre

25. Review team members

From the National Guideline Centre:

From the National Guideline Centre:

Dr Sharon Swain [Guideline lead]

Dr Saoussen Ftouh [Senior systematic reviewer]
Nicole Downes [Systematic reviewer]

Sophia Kemmis Betty [Senior health economist]
Lina Gulhane [Information specialist]

Emma Clegg [Information specialist]

Kate Ashmore [Project Manager]

26. Funding sources/sponsor This systematic review is being completed by the National Guideline Centre which
receives funding from NICE.
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27.

Conflicts of interest

All guideline committee members and anyone who has direct input into NICE
guidelines (including the evidence review team and expert witnesses) must
declare any potential conflicts of interest in line with NICE's code of practice for
declaring and dealing with conflicts of interest. Any relevant interests, or changes
to interests, will also be declared publicly at the start of each guideline committee
meeting. Before each meeting, any potential conflicts of interest will be
considered by the guideline committee Chair and a senior member of the
development team. Any decisions to exclude a person from all or part of a
meeting will be documented. Any changes to a member's declaration of interests
will be recorded in the minutes of the meeting. Declarations of interests will be
published with the final guideline.

28.

Collaborators

Development of this systematic review will be overseen by an advisory committee
who will use the review to inform the development of evidence-based
recommendations in line with section 3 of Developing NICE guidelines: the
manual. Members of the guideline committee are available on the NICE website.

29.

Other registration details

30.

Reference/URL for published protocol

31.

Dissemination plans

NICE may use a range of different methods to raise awareness of the guideline.
These include standard approaches such as:

¢ notifying registered stakeholders of publication
¢ publicising the guideline through NICE's newsletter and alerts

e issuing a press release or briefing as appropriate, posting news articles on the
NICE website, using social media channels, and publicising the guideline within
NICE.

32.

Keywords

33.

Details of existing review of same topic by same authors
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34.

Current review status

Ongoing
O Completed but not published
O Completed and published
O Completed, published and being updated
O Discontinued
35.. Additional information
36. Details of final publication

www.nice.org.uk

Table 1: Health economic review protocol

Review question All questions — health economic evidence

Objectives To identify health economic studies relevant to any of the review questions.

Search criteria o Populations, interventions and comparators must be as specified in the clinical review protocol above.

o Studies must be of a relevant health economic study design (cost—utility analysis, cost-effectiveness analysis, cost—-benefit
analysis, cost—consequences analysis, comparative cost analysis).

o Studies must not be a letter, editorial or commentary, or a review of health economic evaluations. (Recent reviews will be ordered
although not reviewed. The bibliographies will be checked for relevant studies, which will then be ordered.)

e Unpublished reports will not be considered unless submitted as part of a call for evidence.
o Studies must be in English.

Search strategy A health economic study search will be undertaken using population-specific terms and a health economic study filter — see

appendix B below. For questions being updated, the search will be run from 2014, which was the cut-off date for the searches
conducted for NICE guideline CG186.
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Review strategy

Studies not meeting any of the search criteria above will be excluded. Studies published before 2005, abstract-only studies and
studies from non-OECD countries or the USA will also be excluded.

Studies published after 2005 that were included in the previous guideline will be reassessed for inclusion and may be included or
selectively excluded based on their relevance to the questions covered in this update and whether more applicable evidence is also
identified.

Each remaining study will be assessed for applicability and methodological limitations using the NICE economic evaluation checklist
which can be found in appendix H of Developing NICE guidelines: the manual (2014).4

Inclusion and exclusion criteria
e If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will be included in the guideline. A health economic
evidence table will be completed and it will be included in the health economic evidence profile.

o If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it will usually be excluded from the guideline. If it is
excluded then a health economic evidence table will not be completed and it will not be included in the health economic evidence
profile.

o If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or both then there is discretion over whether it should
be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and quality of the available evidence for that question,
in discussion with the guideline committee if required. The ultimate aim is to include health economic studies that are helpful for
decision-making in the context of the guideline and the current NHS setting. If several studies are considered of sufficiently high
applicability and methodological quality that they could all be included, then the health economist, in discussion with the committee if
required, may decide to include only the most applicable studies and to selectively exclude the remaining studies. All studies
excluded on the basis of applicability or methodological limitations will be listed with explanation in the excluded health economic
studies appendix below.

The health economist will be guided by the following hierarchies.

Setting:

o UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example, France, Germany, Sweden).
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e OECD countries with predominantly private health insurance systems (for example, Switzerland).

o Studies set in non-OECD countries or in the USA will be excluded before being assessed for applicability and methodological
limitations.

Health economic study type:

o Cost—utility analysis (most applicable).

o Other type of full economic evaluation (cost—benefit analysis, cost-effectiveness analysis, cost—consequences analysis).
e Comparative cost analysis.

¢ Non-comparative cost analyses including cost-of-illness studies will be excluded before being assessed for applicability and
methodological limitations.

Year of analysis:
e The more recent the study, the more applicable it will be.

¢ Studies published in 2005 or later (including any such studies included in the previous guideline) but that depend on unit costs and
resource data entirely or predominantly from before 2005 will be rated as ‘Not applicable’.

o Studies published before 2005 (including any such studies included in the previous guideline) will be excluded before being
assessed for applicability and methodological limitations.

Quality and relevance of effectiveness data used in the health economic analysis:

e The more closely the clinical effectiveness data used in the health economic analysis match with the outcomes of the studies
included in the clinical review the more useful the analysis will be for decision-making in the guideline.
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Appendix B — Literature search strategies

This literature search strategy was used for the following review:

¢ Clinical and cost effectiveness of non-pharmacological interventions for fatigue for

adults with MS, including people receiving palliative care.

The literature searches for this review are detailed below and complied with the methodology

outlined in Developing NICE guidelines: the manual.*

For more information, please see the Methodology review publis
accompanying documents for this guideline.

Clinical search literature search strategy

hed as part of the

Searches were constructed using a PICO framework where population (P) terms were
combined with Intervention (l) and in some cases Comparison (C) terms. Outcomes (O) are
rarely used in search strategies for interventions as these concepts may not be well

described in title, abstract or indexes and therefore difficult to ret
applied to the search where appropriate.

Table 2: Database date parameters and filters used

Database Dates searched

Medline (OVID) 01 January 2014 — 08
September 2021

Embase (OVID) 01 January 2014 — 08
September 2021

The Cochrane Library (Wiley) Cochrane Reviews 2014 to
2021 Issue 9 of 12

CENTRAL 2014 to 2021 Issue

9 of 12
CINAHL, Current Nursing and 01 January 2014 — 08
Allied Health Literature September 2021
(EBSCO)
Epistemonikos (The 01 January 2014 — 08
Epistemonikos Foundation) September 2021

19
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rieve. Search filters were

Search filter used

Randomised controlled trials
Systematic review studies

Exclusions (animal studies,
letters, comments, children)
Randomised controlled trials
Systematic review studies

Exclusions (animal studies,
letters, comments, conference
abstracts, children)

None

Exclusions (conference
abstracts & clinical trials)

Human; Clinical Queries:
Therapy - High Sensitivity,
Review - High Sensitivity,
Qualitative - High Sensitivity;
Age Groups: All Adult;
Language: English

Exclusions (Medline
Records)
Systematic Reviews

Exclusions (Cochrane
Reviews)

NAL (June 2022)
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Medline (Ovid) search terms

1. exp Multiple Sclerosis/

2. ((multiple or disseminated) adj2 scleros*).ti,ab.

3. encephalomyelitis disseminata.ti,ab.

4, MS.ti.

5. Myelitis, Transverse/

6. transverse myelitis.ti,ab.

7. or/1-6

8. letter/

9. editorial/

10. news/

11. exp historical article/

12. Anecdotes as Topic/

13. comment/

14. case report/

15. (letter or comment®).ti.

16. or/8-15

17. randomized controlled trial/ or random®.ti,ab.

18. 16 not 17

19. animals/ not humans/

20. exp Animals, Laboratory/

21. exp Animal Experimentation/

22. exp Models, Animal/

23. exp Rodentia/

24, (rat or rats or rodent* or mouse or mice).ti.

25. or/18-24

26. 7 not 25

27. limit 26 to English language

28. (exp child/ or exp pediatrics/ or exp infant/) not (exp adolescent/ or exp adult/ or exp
middle age/ or exp aged/)

29. 27 not 28

30. fatigue/ or mental fatigue/ or muscle fatigue/

31. (fatigue™ or exhaust* or tired* or weary or weariness or weak* or letharg* or langour* or
lassitude or drowsiness or overtired* or sluggish* or debillitat* or enervat* or burn* out
or burnout).ti,ab.

32. ((deplet* or low™ or lack™ or limit* or loss or lost or drain* or down or dull* or diminish* or
reduce®) adj2 (energy or strength or stamina)).ti,ab.

33. or/30-32

34. 29 and 33

35. exp Rehabilitation/

36. "Activities of Daily Living"/

37. exp Physical Therapy Modalities/

38. Self care/

39. Self-Management/
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40. self efficacy/

41, patient care team/

42, Patient Education as Topic/

43, Ambulatory care/

44, Dependent Ambulation/

45, exp orthotic devices/

46. Self-Help Devices/

47. (interdisciplinary or multidisciplinary or inter disciplinary or multi disciplinary or MDT or
home based or non pharmacological or non pharma or nonpharmacological).ti,ab.

48, (rehab* or neurorehab*).ti,ab.

49, ((self* or own or personal® or alone or tailor* or individual* or specific) adj3 (efficacy or
treatment* or programme* or program* or technique* or manag* or intervention* or
therap* or train* or strateg* or method* or counsel* or care* or caring or device* or
aid*)).ti,ab.

50. ((patient* or health) adj2 (teach* or educat® or program* or train*)).ti,ab.

51. (orthotic* or orthos*).ti,ab.

52. ((treatment™ or therap* or intervention* or energy) adj2 (strateg* or method* or
programme* or program* or technique* or manag* or train*)).ti,ab.

53. ((lifestyle* or life) adj2 (choice* or program™*)).ti,ab.

54. ((energy or fatigue) adj2 (effectiv* or conserv*)).ti,ab.

55. Transcutaneous Electrical Nerve Stimulation/

56. Transcranial Magnetic Stimulation/

57. Transcranial Direct Current Stimulation/

58. (TENS or electroanalgesi* or electro analgesi*).ti,ab.

59. (electric* nerve adj2 stimulation adj2 (transcutaneous or percutaneous or
analgesi®)).ti,ab.

60. (electrostimulation adj2 (transcutaneous or percutaneous or analgesi*)).ti,ab.

61. ((transcranial or non-invasive or noninvasive) adj3 stimulation).ti,ab.

62. FACETS.ti,ab.

63. (fatima or "overcom* MS" or "get* adj2 gri*").ti,ab.

64. (("whole body" or local*) adj vibration*).ti,ab.

65. ((vibration or WBV) adj therap*).ti,ab.

66. "hyperbaric oxygen".ti,ab.

67. exp Complementary therapies/

68. ((complementary or alternative or homeopath* or naturopath* or holistic) adj3 (therap*
or treat® or care or caring or practic* or medicine* or intervention®)).ti,ab.

69. (psychotherap* or hypnosis or hypnotherap* or hydrotherap* or ai chi or acupunctur* or
reflexo* or massage).ti,ab.

70. Mindfulness/

71. Relaxation/

72. Cognitive Behavioral Therapy/

73. Executive function/

74. (mindfulness or relax* or meditat* or cognit* or CBT or dual task).ti,ab.

75. ((executive or cognitive) adj function®).ti,ab.

76. exp Exercise therapy/
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77. Postural Balance/

78. exercise/ or gymnastics/ or muscle stretching exercises/ or exp physical conditioning,
human/ or exp running/ or swimming/ or exp walking/

79. exp Physical fitness/

80. ((vestibular or balanc*) adj2 therap*).ti,ab.

81. (exercising or exercise* or aerobic* or fitness).ti,ab.

82. ((physical* or muscle* or muscular or core or postur* or cardio*) adj2 (endurance or
exertion or stretch* or stand* or splinting or stability or strength* or balanc* or control or
activ* or train* or condition*)).ti,ab.

83. ((resistance or weight or gait or ambulat* or balanc*) adj2 (technics or techniques or
train* or workout* or routine* or intervention®)).ti,ab.

84. (tai ji or tai chi or taichi or taiji or taijiquan).ti,ab.

85. (gym* or calisthenics or pilates or yoga or swim* or run* or walk* or danc* or
sport*).ti,ab.

86. exp Diet/

87. (diet* or nutrition*).ti,ab.

88. (Mediterranean or keto* or fast* or paleo* or Jelinek or wholefood* or "plant-based" or
vegan or vegetarian or healthy eat*).ti,ab.

89. ((dairy or gluten or meat or fats or fat) adj2 (free or remov* or restrict* or reduc* or "cut*
out" or minimis* or lower* or control*)).ti,ab.

90. Computer-Assisted Instruction/ or Virtual Reality/ or Computer Simulation/

91. video games/

92. telemedicine/ or telerehabilitation/

93. (exergam® or "exer gam*" or "fitness gam*" or gamercis* or "virtual reality" or video* or
online or internet* or computer* or wiifit or gaming technology or web* or e*health or
tele*).ti,ab.

94. (robot* or "robot assist*™ or exoskeleton* or exosuit*).ti,ab.

95. Clothing/

96. lycra.ti,ab.

97. (cooling adj2 (device* or clothing or clothes or cloth or garment*)).ti,ab.

98. or/35-97

99. 34 and 98

100. randomized controlled trial.pt.

101. controlled clinical trial.pt.

102. randomi#ed.ti,ab.

103. placebo.ab.

104. randomly.ti,ab.

105. Clinical Trials as topic.sh.

106. trial ti.

107. or/100-106

108. Meta-Analysis/

109. exp Meta-Analysis as Topic/

110. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

111. ((systematic* or evidence*) adj3 (review* or overview*)).ti,ab.

112. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.
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113. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

114, (search* adj4 literature).ab.

115. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

116. cochrane.jw.

117. ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab.

118. or/108-117

119. 99 and (107 or 118)

Embase (Ovid) search terms

1. exp *Multiple Sclerosis/

2. ((multiple or disseminated) adj2 scleros*).ti,ab.

3. encephalomyelitis disseminata.ti,ab.

4, MS.ti.

5. myelitis/

6. transverse myelitis.ti,ab.

7. or/1-6

8. letter.pt. or letter/

9. note.pt.

10. editorial.pt.

11. (conference abstract or conference paper).pt.

12. case report/ or case study/

13. (letter or comment™).ti.

14, or/8-13

15. randomized controlled trial/ or random®.ti,ab.

16. 14 not 15

17. animal/ not human/

18. nonhuman/

19. exp Animal Experiment/

20. exp Experimental Animal/

21 animal model/

22. exp Rodent/

23, (rat or rats or rodent* or mouse or mice).ti.

24. or/16-23

25. 7 not 24

26. (exp child/ or exp pediatrics/) not (exp adult/ or exp adolescent/)

27. 25 not 26

28. limit 27 to English language

29. fatigue/ or exhaustion/ or lassitude/ or muscle fatigue/

30. dysthymia/

31. (fatigue™ or exhaust* or tired* or weary or weariness or weak* or letharg* or langour* or
lassitude or drowsiness or overtired* or sluggish* or debillitat* or enervat* or burn* out
or burnout).ti,ab.
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32. ((deplet* or low™ or lack™ or limit* or loss or lost or drain* or down or dull* or diminish* or
reduce®) adj2 (energy or strength or stamina)).ti,ab.

33. or/29-32

34, exp rehabilitation/

35. daily life activity/

36. exp physiotherapy/

37. self care/

38. self concept/

39. patient care/

40. patient education/

41, ambulatory care/

42, walking difficulty/

43, exp orthosis/

44, self help device/

45, (interdisciplinary or multidisciplinary or inter disciplinary or multi disciplinary or MDT or
home based or non pharmacological or non pharma or nonpharmacological).ti,ab.

46. (rehab* or neurorehab®).ti,ab.

47. ((self* or own or personal® or alone or tailor* or individual* or specific) adj3 (efficacy or
treatment* or programme* or program* or technique* or manag* or intervention* or
therap* or train* or strateg* or method* or counsel* or care* or caring or device* or
aid*)).ti,ab.

48. ((patient* or health) adj2 (teach* or educat® or program* or train*)).ti,ab.

49. (orthotic* or orthos*).ti,ab.

50. ((treatment™ or therap* or intervention* or energy) adj2 (strateg* or method* or
programme* or program* or technique* or manag® or train*)).ti,ab.

51. ((lifestyle* or life) adj2 (choice* or program™*)).ti,ab.

52. ((energy or fatigue) adj2 (effectiv* or conserv*)).ti,ab.

53. transcutaneous electrical nerve stimulation/

54. transcranial magnetic stimulation/

55. transcranial direct current stimulation/

56. (TENS or electroanalgesi* or electro analgesi*).ti,ab.

57. (electric* nerve adj2 stimulation adj2 (transcutaneous or percutaneous or
analgesi®)).ti,ab.

58. (electrostimulation adj2 (transcutaneous or percutaneous or analgesi*)).ti,ab.

59. ((transcranial or non-invasive or noninvasive) adj3 stimulation).ti,ab.

60. FACETS.ti,ab.

61. (fatima or "overcom* MS" or "get* adj2 gri*").ti,ab.

62. (("whole body" or local*) adj vibration*).ti,ab.

63. ((vibration or WBV) adj therap*).ti,ab.

64. "hyperbaric oxygen".ti,ab.

65. exp alternative medicine/

66. ((complementary or alternative or homeopath* or naturopath* or holistic) adj3 (therap*
or treat* or care or caring or practic* or medicine* or intervention®)).ti,ab.

67. (psychotherap* or hypnosis or hypnotherap* or hydrotherap* or ai chi or acupunctur® or
reflexo* or massage).ti,ab.
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68. mindfulness/

69. leisure/

70. cognitive behavioral therapy/

71. executive function/

72. (mindfulness or relax* or meditat* or cognit* or dual task or CBT).ti,ab.

73. ((executive or cognitive) adj function®).ti,ab.

74. exp kinesiotherapy/

75. body equilibrium/

76. exp "physical activity, capacity and performance"/

77. physical education/

78. stretching exercise/

79. fitness/

80. ((vestibular or balanc*) adj2 therap*).ti,ab.

81. (exercising or exercise* or aerobic* or fitness).ti,ab.

82. ((physical* or muscle* or muscular or core or postur® or cardio*) adj2 (endurance or
exertion or stretch* or stand* or splinting or stability or strength* or balanc* or control or
activ* or train* or condition*)).ti,ab.

83. ((resistance or weight or gait or ambulat* or balanc*) adj2 (technics or techniques or
train* or workout* or routine* or intervention*)).ti,ab.

84, (tai ji or tai chi or taichi or taiji or taijiquan).ti,ab.

85. (gym* or calisthenics or pilates or yoga or swim* or run* or walk* or sport*).ti,ab.

86. exp diet/

87. (diet* or nutrition™).ti,ab.

88. (Mediterranean or keto* or fast* or paleo* or Jelinek or wholefood* or "plant-based" or
vegan or vegetarian or healthy eat*).ti,ab.

89. ((dairy or gluten or meat or fats or fat) adj2 (free or remov* or restrict* or reduc* or "cut*
out" or minimis* or lower* or control*)).ti,ab.

90. teaching/

91. exp computer simulation/

92. video game/

93. telemedicine/ or telerehabilitation/

94. (exergam™ or "exer gam*" or "fitness gam™*" or gamercis* or "virtual reality" or video* or
online or internet* or computer* or wiifit or gaming technology or web* or e*health or
tele*).ti,ab.

95. (robot* or "robot assist*™ or exoskeleton* or exosuit*).ti,ab.

96. clothing/

97. lycra.ti,ab.

98. (cooling adj2 (device* or clothing or clothes or cloth or garment*)).ti,ab.

99. or/34-98

100. 28 and 33 and 99

101. random®.ti,ab.

102. factorial™.ti,ab.

103. (crossover™ or cross over*).ti,ab.

104. ((doubl* or singl*) adj blind*).ti,ab.

105. (assign* or allocat* or volunteer™ or placebo*).ti,ab.
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106. crossover procedure/

107. single blind procedure/

108. randomized controlled trial/

109. double blind procedure/

110. or/101-109

111. systematic review/

112. meta-analysis/

113. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

114. ((systematic* or evidence*) adj3 (review* or overview*)).ti,ab.

115. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

116. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

117. (search* adj4 literature).ab.

118. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

119. cochrane.jw.

120. ((multiple treatment™ or indirect or mixed) adj2 comparison*).ti,ab.

121. or/111-120

122. 100 and (110 or 121)

Cochrane Library (Wiley) search terms

#1. MeSH descriptor: [Multiple Sclerosis] explode all trees

#2. ((multiple or disseminated) NEAR/2 scleros*):ti,ab

#3. (encephalomyelitis disseminata):ti,ab

#4, MS:ti

#5. MeSH descriptor: [Myelitis, Transverse] this term only

#6. transverse myelitis:ti,ab

#7. (OR #1-#6)

#8. MeSH descriptor: [Fatigue] this term only

#9. MeSH descriptor: [Mental Fatigue] this term only

#10. MeSH descriptor: [Muscle Fatigue] this term only

#11. (fatigue™ or exhaust* or tired* or weary or weariness or weak* or letharg* or langour* or
lassitude or drowsiness or overtired* or sluggish* or debillitat* or enervat* or burn* out
or burnout):ti,ab

#12. ((deplet* or low* or lack* or limit* or loss or lost or drain* or down or dull* or diminish* or
reduce*) NEAR/2 (energy or strength or stamina)):ti,ab

#13. (OR #8-#12)

#14. MeSH descriptor: [Rehabilitation] explode all trees

#15. MeSH descriptor: [Activities of Daily Living] this term only

#16. MeSH descriptor: [Physical Therapy Modalities] explode all trees

#17. MeSH descriptor: [Self Care] this term only

#18. MeSH descriptor: [Self-Management] this term only

#19. MeSH descriptor: [Self Efficacy] this term only

#20. MeSH descriptor: [Patient Care Team] this term only
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#21. MeSH descriptor: [Patient Education as Topic] this term only

#22. MeSH descriptor: [Ambulatory Care] this term only

#23. MeSH descriptor: [Dependent Ambulation] this term only

#24. MeSH descriptor: [Orthotic Devices] explode all trees

#25. MeSH descriptor: [Self-Help Devices] this term only

#26. (interdisciplinary or multidisciplinary or inter disciplinary or multi disciplinary or MDT or
home based or non pharmacological or non pharma or nonpharmacological):ti,ab

#27. (rehab* or neurorehab*):ti,ab

#28. ((self* or own or personal* or alone or tailor* or individual* or specific) NEAR/3 (efficacy
or treatment® or programme™ or program* or technique* or manag* or intervention* or
therap™ or train* or strateg* or method* or counsel* or care* or caring or device* or
aid*)):ti,ab

#29. ((patient* or health) NEAR/2 (teach* or educat* or program* or train*)):ti,ab

#30. (orthotic* or orthos™):ti,ab

#31. ((treatment™ or therap* or intervention* or energy) NEAR/2 (strateg* or method* or
programme* or program* or technique* or manag* or train*)):ti,ab

#32. (lifestyle* or life) NEAR/2 (choice* or program*):ti,ab

#33. ((energy or fatigue) NEAR/2 (effectiv* or conserv*)):ti,ab

#34. MeSH descriptor: [Transcutaneous Electric Nerve Stimulation] this term only

#35. MeSH descriptor: [Transcranial Magnetic Stimulation] this term only

#36. MeSH descriptor: [Transcranial Direct Current Stimulation] this term only

#37. (TENS or electroanalgesi* or electro analgesi*):ti,ab

#38. ((electric* NEXT nerve) NEAR/2 stimulation NEAR/2 (transcutaneous or percutaneous
or analgesi*)):ti,ab

#39. (electrostimulation NEAR/2 (transcutaneous or percutaneous or analgesi*)):ti,ab

#40. ((transcranial or non-invasive or noninvasive) NEAR/3 stimulation):ti,ab

#41. FACETS:ti,ab

#42. (fatima or "overcom™ MS" or "get* NEAR/2 gri*"):ti,ab

#43. (("whole body" or local*) NEAR vibration*):ti,ab

#a4., ((vibration or WBV) NEAR therap*):ti,ab

#45. hyperbaric oxygen:ti,ab

#46. MeSH descriptor: [Complementary Therapies] explode all trees

H47. ((complementary or alternative or homeopath* or naturopath* or holistic) NEAR/3
(therap* or treat* or care or caring or practic* or medicine* or intervention®)):ti,ab

#48. (psychotherap* or hypnosis or hypnotherap* or hydrotherap* or ai chi or acupunctur® or
reflexo* or massage):ti,ab

#49. MeSH descriptor: [Mindfulness] this term only

#50. MeSH descriptor: [Relaxation] this term only

#51. MeSH descriptor: [Cognitive Behavioral Therapy] this term only

#52. MeSH descriptor: [Executive Function] this term only

#53. (mindfulness or relax® or meditat* or cognit* or "dual task" or CBT):ti,ab

#54. ((executive or cognitive) NEAR function*):ti,ab

#55. MeSH descriptor: [Exercise Therapy] explode all trees

#56. MeSH descriptor: [Postural Balance] this term only

#57. MeSH descriptor: [Exercise] this term only
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#58. MeSH descriptor: [Gymnastics] this term only

#59. MeSH descriptor: [Muscle Stretching Exercises] this term only

#60. MeSH descriptor: [Physical Conditioning, Human] explode all trees

#61. MeSH descriptor: [Running] explode all trees

#62. MeSH descriptor: [Swimming] this term only

#63. MeSH descriptor: [Walking] explode all trees

#64. MeSH descriptor: [Physical Fitness] explode all trees

#65. ((vestibular or balanc*) NEAR/2 (therap*)):ti,ab

#66. (exercising or exercise* or aerobic* or fitness):ti,ab

#H67. ((physical* or muscle* or muscular or core or postur® or cardio*) NEAR/2 (endurance or
exertion or stretch* or stand* or splinting or stability or strength* or balanc* or control or
activ* or train* or condition*)):ti,ab

#68. ((resistance or weight or gait or ambulat* or balanc*) NEAR/2 (technics or techniques
or train* or workout* or routine* or intervention*)):ti,ab

#69. (tai ji or tai chi or taichi or taiji or taijiquan):ti,ab

#70. (gym* or calisthenics or pilates or yoga or swim* or run* or walk* or sport*):ti,ab

#H71. MeSH descriptor: [Diet] explode all trees

#72. (diet* or nutrition*):ti,ab

#73. (Mediterranean or keto* or fast* or paleo* or Jelinek or wholefood* or "plant-based" or
vegan or vegetarian or healthy eat*):ti,ab

#74. ((dairy or gluten or meat or fats or fat) NEAR/2 (free or remov* or restrict* or reduc* or
"cut® out" or minimis* or lower* or control*)):ti,ab

#75. MeSH descriptor: [Computer-Assisted Instruction] this term only

#76. MeSH descriptor: [Virtual Reality] this term only

#77. MeSH descriptor: [Computer Simulation] this term only

#78. MeSH descriptor: [Video Games] this term only

#79. MeSH descriptor: [Telemedicine] this term only

#80. MeSH descriptor: [Telerehabilitation] this term only

#81. (exergam® or "exer gam*" or "fithness gam*" or gamercis* or "virtual reality" or video* or
online or internet* or computer* or wiifit or gaming technology or web* or e*health or
tele*):ti,ab

#82. (robot* or "robot assist*™" or exoskeleton* or exosuit*):ti,ab

#83. MeSH descriptor: [Clothing] this term only

#84. lycra:ti,ab

#85. (cooling NEAR/2 (device* or clothing or clothes or cloth or garment*)):ti,ab

#86. (OR #14-#85)

#87. #7 AND #13 AND #86

#88. conference:pt or (clinicaltrials or trialsearch):so

#89. #87 NOT #88

CINAHL (EBSCO) search terms

S1. (MH "Multiple Sclerosis+")

S2. TI ((multiple or disseminated) n2 scleros*) OR AB ((multiple or disseminated) n2
scleros™)

S3. TI (encephalomyelitis disseminata or disseminated encephalomyelitistis or ADEM) OR
AB (encephalomyelitis disseminata or disseminated encephalomyelitistis or ADEM)
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sS4, TIMS

S5. (MH "Myelitis, Transverse")

S6. Tl transverse myelitis OR AB transverse myelitis

S7. S10OR S2 OR S3 OR S4 OR S5 OR S6

S8. (MH "Fatigue") OR (MH "Mental Fatigue") OR (MH "Muscle Fatigue")

S9. TI ( (fatigue™ or exhaust* or tired* or weary or weariness or weak* or letharg* or
langour* or lassitude or drowsiness or overtired* or sluggish* or debillitat* or enervat®
or burn* out or burnout) ) OR AB ( (fatigue* or exhaust* or tired* or weary or weariness
or weak* or letharg* or langour* or lassitude or drowsiness or overtired* or sluggish* or
debillitat* or enervat* or burn* out or burnout) )

S10. TI ( ((deplet* or low* or lack™ or limit* or loss or lost or drain* or down or dull* or
diminish* or reduce®) N2 (energy or strength or stamina)) ) OR AB ( ((deplet* or low™ or
lack* or limit* or loss or lost or drain* or down or dull* or diminish* or reduce*) N2
(energy or strength or stamina)) )

S11. S8 OR S9 OR S10

S12. (MH "Rehabilitation+")

S13. (MH "Activities of Daily Living")

S14. (MH "Physical Therapy+")

S15. (MH "Self Care") OR (MH "Self-Management")

S16. (MH "Self-Efficacy")

S17. (MH "Multidisciplinary Care Team") OR (MH "Nutritional Support Team")

S18. (MH "Patient Education")

S19. (MH "Ambulatory Care")

S20. (MH "Orthoses+")

S21. (MH "Assistive Technology Devices") OR (MH "Ambulation Aids+")

S22. TI ( (interdisciplinary or multidisciplinary or inter disciplinary or multi disciplinary or MDT
or home based or non pharmacological or non pharma or nonpharmacological) ) OR
AB ( (interdisciplinary or multidisciplinary or inter disciplinary or multi disciplinary or
MDT or home based or non pharmacological or non pharma or nonpharmacological) )

S23. TI ( (rehab* or neurorehab*) ) OR AB ( (rehab* or neurorehab*) )

S24. TI ( ((self* or own or personal* or alone or tailor* or individual* or specific) N3 (efficacy
or treatment® or programme* or program* or technique* or manag* or intervention* or
therap* or train* or strateg* or method* or counsel* or care* or caring or device* or
aid*)) ) OR AB ( ((self* or own or personal* or alone or tailor* or individual* or specific)
N3 (efficacy or treatment* or programme* or program* or technique* or manag* or
intervention* or therap* or train* or strateg* or method* or counsel* or care* or caring or
device* or aid*)) )

S25. TI ( ((patient* or health) N2 (teach* or educat* or program* or train*)) ) OR AB (
((patient* or health) N2 (teach* or educat* or program* or train*)) )

S26. TI ( (orthotic* or orthos*) ) OR AB ( (orthotic* or orthos™) )

S27. TI ( ((treatment* or therap™ or intervention™ or energy) N2 (strateg* or method* or
programme* or program* or technique* or manag® or train*)) ) OR AB ( ((treatment* or
therap* or intervention® or energy) N2 (strateg* or method* or programme™ or program*
or technique™* or manag* or train*)) )

S28. TI ( ((lifestyle™ or life) N2 (choice* or program*)) ) OR AB ( ((lifestyle™ or life) N2
(choice* or program®)) )

S29. Tl ( ((energy or fatigue) N2 (effectiv* or conserv*)) ) OR AB ( ((energy or fatigue) N2
(effectiv* or conserv®)) )

S30. (MH "Transcutaneous Electric Nerve Stimulation")
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S31. (MH "Transcranial Magnetic Stimulation")

S32. (MH "Transcranial Direct Current Stimulation")

S33. TI ( (TENS or electroanalgesi* or electro analgesi*) ) OR AB ( (TENS or
electroanalgesi* or electro analgesi*) )

S34. TI ( (electric* nerve N2 stimulation N2 (transcutaneous or percutaneous or analgesi*)) )
OR AB ( (electric* nerve N2 stimulation N2 (transcutaneous or percutaneous or
analgesi*)) )

S35. TI ( (electrostimulation N2 (transcutaneous or percutaneous or analgesi*)) ) OR AB (
(electrostimulation N2 (transcutaneous or percutaneous or analgesi*)) )

S36. TI ( ((transcranial or non-invasive or noninvasive) N3 stimulation) ) OR AB (
((transcranial or non-invasive or noninvasive) N3 stimulation) )

S37. TI FACETS OR AB FACETS

S38. Tl ( (fatima or "overcom* MS" or "get* N2 gri*") ) OR AB ( (fatima or "overcom* MS" or
"get* N2 gri*") )

S39. TI ( (("whole body" or local*) N1 vibration*) ) OR AB ( (("whole body" or local*) N1
vibration*) )

S40. TI ( ((vibration or WBV) N1 therap*) ) OR AB ( ((vibration or WBV) N1 therap*) )

S41. TI "hyperbaric oxygen" OR AB "hyperbaric oxygen"

S42. (MH "Alternative Therapies+")

S43. TI ( ((complementary or alternative or homeopath* or naturopath* or holistic) N3
(therap™ or treat™ or care or caring or practic* or medicine* or intervention*)) ) OR AB (
((complementary or alternative or homeopath* or naturopath* or holistic) N3 (therap* or
treat* or care or caring or practic* or medicine* or intervention®)) )

S44. TI ( (psychotherap* or hypnosis or hypnotherap* or hydrotherap* or ai chi or
acupunctur* or reflexo* or massage) ) OR AB ( (psychotherap* or hypnosis or
hypnotherap* or hydrotherap* or ai chi or acupunctur* or reflexo* or massage) )

S45. (MH "Mindfulness")

S46. (MH "Relaxation") OR (MH "Relaxation Techniques+")

S47. (MH "Cognitive Therapy")

S48. (MH "Executive Function")

S49. TI ( (mindfulness or relax* or meditat* or cognit* or CBT or dual task) ) OR AB (
(mindfulness or relax* or meditat* or cognit* or CBT or dual task) )

S50. TI ( ((executive or cognitive) N1 function*) ) OR AB ( ((executive or cognitive) N1
function®) )

S51. (MH "Therapeutic Exercise+")

S52. (MH "Balance, Postural")

S53. (MH "Exercise+")

S54. (MH "Muscle Strengthening+")

S55. (MH "Physical Fitness+")

S56. TI ( ((vestibular or balanc*) N2 therap*) ) OR AB ( ((vestibular or balanc*) N2 therap*) )

S57. TI ( (exercising or exercise* or aerobic* or fitness) ) OR AB ( (exercising or exercise* or
aerobic* or fithess) )

S58. TI ( ((physical* or muscle* or muscular or core or postur® or cardio*) N2 (endurance or
exertion or stretch* or stand* or splinting or stability or strength* or balanc* or control or
activ® or train* or condition*)) ) OR AB ( ((physical* or muscle* or muscular or core or
postur* or cardio*) N2 (endurance or exertion or stretch* or stand* or splinting or
stability or strength* or balanc* or control or activ* or train* or condition*)) )

S59. TI ( ((resistance or weight or gait or ambulat* or balanc*) N2 (technics or techniques or
train* or workout® or routine* or intervention*)) ) OR AB ( ((resistance or weight or gait
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or ambulat® or balanc*) N2 (technics or techniques or train* or workout* or routine* or
intervention®)) )

S60. TI ( (tai ji or tai chi or taichi or taiji or taijiquan) ) OR AB ( (tai ji or tai chi or taichi or taiji
or taijiquan) )

S61. TI ( (gym* or calisthenics or pilates or yoga or swim* or run* or walk* or danc* or sport*)
) OR AB ( (gym* or calisthenics or pilates or yoga or swim* or run* or walk* or danc* or
sport*) )

S62. (MH "Diet+")

S63. TI ( (diet* or nutrition*) ) OR AB ( (diet* or nutrition*) )

S64. Tl ( (Mediterranean or keto* or fast* or paleo* or Jelinek or wholefood* or "plant-based"
or vegan or vegetarian or healthy eat*) ) OR AB ( (Mediterranean or keto* or fast* or
paleo* or Jelinek or wholefood* or "plant-based" or vegan or vegetarian or healthy eat*)
)

S65. TI ( ((dairy or gluten or meat or fats or fat) N2 (free or remov* or restrict* or reduc* or
"cut® out" or minimis* or lower* or control*)) ) OR AB ( ((dairy or gluten or meat or fats
or fat) N2 (free or remov* or restrict* or reduc* or "cut* out" or minimis* or lower* or
control®)) )

S66. (MH "Computer Assisted Instruction")

S67. (MH "Virtual Reality")

S68. (MH "Computer Simulation")

S69. (MH "Video Games+")

S70. (MH "Telemedicine") OR (MH "Telerehabilitation")

S71. Tl ( (exergam™* or "exer gam*" or "fitness gam™" or gamercis™ or "virtual reality" or
video* or online or internet* or computer* or wiifit or gaming technology or web* or
e*health or tele*) ) OR AB ( (exergam™ or "exer gam*" or "fitness gam*" or gamercis* or
"virtual reality" or video* or online or internet* or computer™ or wiifit or gaming
technology or web* or e*health or tele*) )

S72. TI ( (robot* or "robot assist*" or exoskeleton* or exosuit*) ) OR AB ( (robot* or "robot
assist™ or exoskeleton* or exosuit*) )

S73. (MH "Clothing")

S74. Tl lycra OR AB lycra

S75. TI ( (cooling N2 (device™ or clothing or clothes or cloth or garment*)) ) OR AB ( (cooling
N2 (device* or clothing or clothes or cloth or garment*)) )

S76. S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR
S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR
S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR
S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR
S52 OR S53 OR S54 OR S55 OR S56 OR S57 OR S58 OR S59 OR S60 OR S61 OR
S62 OR S63 OR S64 OR 265 OR S66 OR S67 OR S68 OR S69 OR S70 OR S71 OR
S72 OR S73 OR S74 OR S75

S77. S7 AND S11 AND S76

Epistemonikos search terms

1.

(((advanced_title_en:(multiple sclerosis) OR advanced_abstract_en:(multiple
sclerosis)) AND (advanced_title_en:((fatigue* OR exhaust* OR tired* OR weary OR
weariness OR weak* OR letharg* OR langour* OR lassitude OR drowsiness OR
overtired* OR sluggish* OR debillitat* OR enervat* OR burn* out OR burnout)) OR
advanced_abstract_en:((fatigue* OR exhaust* OR tired* OR weary OR weariness OR
weak* OR letharg* OR langour* OR lassitude OR drowsiness OR overtired* OR
sluggish* OR debillitat* OR enervat* OR burn* out OR burnout)))
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Health Economics literature search strategy

Health economic evidence was identified by conducting a broad search with the Multiple
Sclerosis population. The following databases were searched: NHS Economic Evaluation
Database (NHS EED - this ceased to be updated after 315t March 2015), Health Technology
Assessment database (HTA - this ceased to be updated from 315t March 2018) and The
International Network of Agencies for Health Technology Assessment (INAHTA). Searches
for recent evidence were run on Medline and Embase from 2014 onwards for health
economics. Searches for quality of life studies were run for general information.

Table 3: Database date parameters and filters used

Database Dates searched Search filter used
Medline 01 January 2014 — 07 Health economics studies
September 2021 Quiality of life studies
Exclusions (animal studies,
letters, comments, children)
Embase 01 January 2014 — 07 Health economics studies
September 2021 Quality of life studies
Exclusions (animal studies,
letters, comments, conference
abstracts, children)
Centre for Research and HTA — 01 January 2014 — 31 None
Dissemination (CRD) March 2018
NHSEED - 01 January 2014 —
March 2015
The International Network of 01 January 2018 — 07 None
Agencies for Health September 2021

Technology Assessment

(INAHTA)

Medline (Ovid) search terms

exp Multiple Sclerosis/

((multiple or disseminated) adj2 scleros®).ti,ab.

encephalomyelitis disseminata.ti,ab.

MS. ti.

Myelitis, Transverse/

transverse myelitis.ti,ab.

or/1-6

*Demyelinating Diseases/

O O N | s Wi E

*Demyelinating Autoimmune Diseases, CNS/

[Eny
o

(Demyelinat* adj2 (syndrome™ or disease* or autoimmun®)).ti,ab.

=
=

(Chronic Cerebrospinal Venous Insufficiency or CCSVI).ti,ab.

[ERN
N

Venous Insufficiency/cf, co, di, dg, et [Cerebrospinal Fluid, Complications, Diagnosis,
Diagnostic Imaging, Etiology]

13.

(Devic* adj (disease or syndrome)).ti,ab.
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14. ((clinical* isolat* or radiological* isolat*) adj2 syndrome®).ti,ab.

15. exp Optic Neuritis/

16. ((neuromyelitis or neuritis or neuropapillitis) adj2 (retrobulbar or optic*)).ti,ab.

17. (NMO or NMOSD).ti,ab.

18. or/1-17

19. letter/

20. editorial/

21 news/

22. exp historical article/

23. Anecdotes as Topic/

24. comment/

25. case report/

26. (letter or comment*).ti.

27. or/19-26

28. randomized controlled trial/ or random®.ti,ab.

29. 27 not 28

30. animals/ not humans/

31. exp Animals, Laboratory/

32. exp Animal Experimentation/

33. exp Models, Animal/

34. exp Rodentia/

35. (rat or rats or rodent* or mouse or mice).ti.

36. or/29-35

37. 18 not 36

38. limit 37 to English language

39. (exp child/ or exp pediatrics/ or exp infant/) not (exp adolescent/ or exp adult/ or exp
middle age/ or exp aged/)

40. 38 not 39

41. Economics/

42. Value of life/

43, exp "Costs and Cost Analysis"/

44, exp Economics, Hospital/

45, exp Economics, Medical/

46. Economics, Nursing/

47. Economics, Pharmaceutical/

48. exp "Fees and Charges"/

49. exp Budgets/

50. budget*.ti,ab.

51. cost™.ti.

52. (economic* or pharmaco?economic*).ti.

53. (price™ or pricing*).ti,ab.
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54, (cost* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.
55. (financ* or fee or fees).ti,ab.
56. (value adj2 (money or monetary)).ti,ab.
57. or/41-56
58. quality-adjusted life years/
59. sickness impact profile/
60. (quality adj2 (wellbeing or well being)).ti,ab.
61. sickness impact profile.ti,ab.
62. disability adjusted life.ti,ab.
63. (gal* or gtime* or qwb* or daly*).ti,ab.
64. (euroqol* or eq5d* or eq 5*).ti,ab.
65. (gol* or hgl* or hgol* or h qol* or hrgol* or hr gol*).ti,ab.
66. (health utility* or utility score* or disultilit* or utility value*).ti,ab.
67. (hui or hui1 or hui2 or hui3).ti,ab.
68. (health* year* equivalent® or hye or hyes).ti,ab.
69. discrete choice™.ti,ab.
70. rosser.ti,ab.
71. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
72. (sf36* or sf 36 or short form 36* or shortform 36 or shortform36*).ti,ab.
73. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
74. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
75. (sf8* or sf 8* or short form 8* or shortform 8* or shortform8¥).ti,ab.
76. (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
77. or/58-76
78. 40 and 57
79. 40 and 77
80. 78 or79
Embase (Ovid) search terms
1. exp Multiple Sclerosis/
2. ((multiple or disseminated) adj2 scleros*).ti,ab.
3. encephalomyelitis disseminata.ti,ab.
4, MS.ti.
5. myelitis/
6. transverse myelitis.ti,ab.
7. or/1-6
8. demyelinating disease/
9. (Demyelinat* adj2 (syndrome* or disease* or autoimmun®)).ti,ab.
10. (Chronic Cerebrospinal Venous Insufficiency or CCSVI).ti,ab.
11. vein insufficiency/co, di, et [Complication, Diagnosis, Etiology]
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12. (Devic* adj (disease or syndrome)).ti,ab.

13. ((clinical* isolat* or radiological* isolat*) adj2 syndrome*).ti,ab.

14, exp optic neuritis/

15. ((neuromyelitis or neuritis or neuropapillitis) adj2 (retrobulbar or optic*)).ti,ab.

16. (NMO or NMOSD).ti,ab.

17. or/1-16

18. letter.pt. or letter/

19. note.pt.

20. editorial.pt.

21. (conference abstract or conference paper).pt.

22. case report/ or case study/

23. (letter or comment*).ti.

24, or/18-23

25. randomized controlled trial/ or random®.ti,ab.

26. 24 not 25

27. animal/ not human/

28. nonhuman/

29. exp Animal Experiment/

30. exp Experimental Animal/

31. animal model/

32. exp Rodent/

33. (rat or rats or rodent* or mouse or mice).ti.

34. or/26-33

35. 17 not 34

36. (exp child/ or exp pediatrics/) not (exp adult/ or exp adolescent/)

37. 35 not 36

38. limit 37 to English language

39. health economics/

40. exp economic evaluation/

41. exp health care cost/

42, exp fee/

43. budget/

44, funding/

45, budget*.ti,ab.

46. cost™ ti.

47. (economic* or pharmaco?economic®).ti.

48. (price™ or pricing*).ti,ab.

49. (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.

50. (financ* or fee or fees).ti,ab.

51. (value adj2 (money or monetary)).ti,ab.

52. or/39-51

53. quality adjusted life year/
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54, "quality of life index"/

55. short form 12/ or short form 20/ or short form 36/ or short form 8/

56. sickness impact profile/

57. (quality adj2 (wellbeing or well being)).ti,ab.

58. sickness impact profile.ti,ab.

59. disability adjusted life.ti,ab.

60. (gal* or gtime* or qwb* or daly*).ti,ab.

61. (euroqol* or eq5d* or eq 5%).ti,ab.

62. (gol* or hgl* or hgol* or h qol* or hrgol* or hr gol*).ti,ab.

63. (health utility* or utility score* or disutilit* or utility value*).ti,ab.

64. (hui or hui1 or hui2 or hui3).ti,ab.

65. (health* year* equivalent™ or hye or hyes).ti,ab.

66. discrete choice*.ti,ab.

67. rosser.ti,ab.

68. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
69. (sf36* or sf 36* or short form 36 or shortform 36 or shortform36*).ti,ab.
70. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

71. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
72. (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.

73. (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.

74. or/53-73

75. 38 and 52

76. 38 and 74

77. 750r76

NHS EED and HTA (CRD) search terms

#1. MeSH DESCRIPTOR Multiple Sclerosis EXPLODE ALL TREES

#2. (((multiple or disseminated) adj2 scleros®))

#3. (encephalomyelitis disseminata)

#4. (MS)

#5. MeSH DESCRIPTOR Myelitis, Transverse EXPLODE ALL TREES

#6. (transverse myelitis)

#7. MeSH DESCRIPTOR Demyelinating Diseases EXPLODE ALL TREES
#8. ((Demyelinat* adj2 (syndrome or disease)))

#9. (Chronic Cerebrospinal Venous Insufficiency)

#10. MeSH DESCRIPTOR Venous Insufficiency

#11. (((Devic or "devic's") adj (disease or syndrome)))

#12. (((clinically isolated or radiologically isolated) adj syndrome))

#13. MeSH DESCRIPTOR Optic Neuritis EXPLODE ALL TREES

#14. (Neuromyelitis Optica)

#15. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

OR #13 OR #14

INAHTA search terms
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1. (multiple sclerosis)[mh] OR (((multiple or disseminated) adj2 scleros*)) OR
(encephalomyelitis disseminata) OR (MS)[Title] OR (Myelitis, Transverse)[mh] OR
(transverse myelitis) OR (Demyelinating Diseases)[mh] OR (Demyelinating
Autoimmune Diseases, CNS)[mh] OR ((Demyelinat* adj2 (syndrome* or disease™* or
autoimmun®))) OR ((Chronic Cerebrospinal Venous Insufficiency or CCSVI)) OR
(venous insufficiency)[mh] OR ((Devic* adj (disease or syndrome))) OR (((clinical*
isolat* or radiological* isolat*) adj2 syndrome*)) OR (optic neuritis)[mh] OR
(((neuromyelitis or neuritis or neuropapillitis) adj2 (retrobulbar or optic*))) OR ((NMO or
NMOSD))
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Appendix C — Effectiveness evidence study selection

Figure 1: Flow chart of clinical study selection for the review of non-
pharmacological management of fatigue

Records identified through Additional records identified through
database searching, n=1378 other sources, n=0

L 4

Records screened in sift, n=1378

{ Records excluded in sift, n=964

A 4

Full-text papers assessed for
eligibility, n=414

L v
Y

] ] . Papers excluded from review, n=320
Papers included in review, n=94

(from 89 studies) Reasons for exclusion: see Appendix |
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Appendix D — Effectiveness evidence

Studies extracted using EPPI reviewer (new studies identified in current update)

Abonie, 2020

Bibliographic
Reference

Study details
Trial name /

registration
number

Study location
Study setting
Study dates

Sources of funding

Inclusion criteria

Exclusion criteria

Abonie, U. S.; Hettinga, F. J.; Effect of a Tailored Activity Pacing Intervention on Fatigue and Physical Activity
Behaviours in Adults with Multiple Sclerosis; International Journal of Environmental Research & Public Health
[Electronic Resource]; 2020; vol. 18 (no. 1); 22

Not reported.

UK

Outpatient

Recruitment was between July 2017 and December 2017

No external funding was received. No conflicts of interest reported.

aged =18 years; definite diagnosis of MS; relapse-free for previous 30 days; ambulatory (with or without an assistive
device); could reliably wear an accelerometer; and English-speaking

Non-ambulatory; had experienced a relapse in previous month; changed medications with previous 2 weeks that could

interfere with fatigue ratings or accelerometer data; and currently or recently (within past 12 months) received a physical
activity programme with or without activity management instruction
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Community-dwelling adults recruited from MS-UK centre and MS Society focus group through public advertisements (online
and e-posters) in Colchester, Essex. Interested participants were contacted by researchers to answer questions and assess
against inclusion criteria.

Tailored activity pacing intervention (fatigue management programme). Prior to randomisation, participants wore an
accelerometer on their waist at all times other than when showering or swimming, and were told not to alter their activity
behaviour and to keep an accompanying logbook to record daily fatigue, activity pacing behaviours and activities, in
addition to wake-up and bedtimes, during a 7-day home monitoring period. After the home monitoring period, participants
returned the accelerometer and logbook, were stratified by age and gender, and randomised into an intervention or control
group. Participants blindly selected a folded paper which had either 'intervention' or 'control' on to assign to groups.
Intervention began the week after baseline assessment. The pacing intervention involved tailored activity pacing based on
data from the accelerometer and logbook. Those reporting activity avoidance as a response to fatigue or who were limiting
their activities in fear of a relapse identified as generally very low activity levels and moderate-severe fatigue ratings were
given information about perceptions and expectations relating to activity-related symptoms and given strategies to develop
graded consistent physical activity to increase their physical activity levels and fithess. Those whose report indicated
overdoing activities when they felt better, leading to worsened fatigue and the need to rest for prolonged periods to recover
(low fatigue preceding high activity level clusters followed by severe fatigue and prolonged inactivity periods), were given
information about developing a consistent pattern of paced activity and rest followed by a gradual increase in physical
activity. The intervention sessions was ~30 min long depending on the participant. Outcomes were assessed at 4-week
follow-up.

Not reported

Control group. Prior to randomisation, participants wore an accelerometer on their waist at all times other than when
showering or swimming, and were told not to alter their activity behaviour and to keep an accompanying logbook to record
daily fatigue, activity pacing behaviours and activities, in addition to wake-up and bedtimes, during a 7-day home monitoring
period. After the home monitoring period, participants returned the accelerometer and logbook, were stratified by age and
gender, and randomised into an intervention or control group. Participants blindly selected a folded paper which had either
'intervention’ or 'control' on to assign to groups. Treatment in control group not defined. Presumably continued usual
lifestyle? Outcomes were assessed at 4-week follow-up.
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Number of 24 randomised (n=21 analysed in intention to treat).
participants

Duration of follow- 4 weeks - indirectness as specified minimum of 3 months follow-up ideally in the protocol
up

Indirectness Follow-up - 4 weeks whereas specified a minimum of 3 months ideally in the protocol
Method of analysis Intention to treat - those randomised and that had adequate baseline measures

Additional Of the 24 randomised, 21 were included in intention to treat analyses (n=11 in intervention group and n=10 in control

comments group). The three participants not included in intention to treat analyses did not complete baseline assessment (n=1 in
intervention due to lack of time and n=2 in control due to not feeling well enough). One further participant in the control
group was lost to follow-up but included in intention to treat analyses as baseline data had been collected.

Study arms

Tailored activity pacing intervention (N = 12)

Activity pacing tailored based on accelerometer and logbook data that generated personalised reports summarising each person's symptom-
activity relationship based on physical activity, fatigue and physical activity patterns. Fatigue management programme as discusses the
intervention in relation to reducing fatigue.

Control (N =12)
Control group not defined. Presumably continued usual lifestyle?
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Characteristics

Study-level characteristics
Characteristic

Clinically significant fatigue at baseline
FSS score of 4 or higher used to define clinically significant fatigue.

Number (%)

Arm-level characteristics
Characteristic

% Female

Nominal

Mean age (SD)
Mean (SD)

Ethnicity
Text

Comorbidities

Text
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16 (76%)

Tailored activity
pacing intervention
(N=12)

27

57.9 (8)

NR

empty data

Control
(N=12)

30

60.9 (9.5)

NR

NR
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Characteristic

Number analysed (intention to treat population)
Those randomised with adequate baseline measures

Nominal

Body mass index (kg/m?)
Median (IQR)

Relapsing-remitting MS
Number (%)

Primary progressive MS

Number (%)

Secondary progressive MS

Number (%)

Disease duration (years)

Median (IQR)

PDSS disability scale

Patient Determined Disease Steps. Scale 0-8. Higher indicates increased disability.

Median (IQR)
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Tailored activity
pacing intervention
(N=12)

11

25.2 (3.9)

6 (54.5%)

1(9.1%)

4 (36.4%)

12.0 (24.0)

2.0 (2.0)

Control
(N=12)

10

25.1 (7.6)

4 (40%)

1 (10%)

5 (50%)

9.5 (19.5)

3.5 (2.0)
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Characteristic Tailored activity
pacing intervention
(N=12)

FSS 4.7 (2)

Fatigue severity scale. Scale 1-7. Higher indicates worse fatigue.

Mean (SD)

Activity level (counts per minute) 296.5 (149.2)

Measured by accelerometer.

Median (IQR)

Activity variability 4 (0.9)

Amount of physical activity during peak activity hour for each day divided by the mean amount of physical
activity on that day and averaged over 7 days. Higher scores indicated high activity variability and a stronger
concentration of physical activity. Low scores suggested low variability and evenly spread physical activity
throughout the day.

Mean (SD)

Health-related quality of life 43 (8.6)
Unclear which instrument used.

Mean (SD)

Engagement in pacing 3.2 (0.8)

Measured using 'Engagement in Pacing' subscale of the Activity Pacing and Risk of Overactivity
Questionnaire. Evaluated how and based on what aspects participants modified their physical activity
behaviour over the day. Scale 1-5. Higher scores indicated increased activity pacing.

Mean (SD)
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Characteristic Tailored activity Control
pacing intervention (N =12)
(N=12)

Perceived risk of overactivity 3.5(1.3) 3.2 (0.7)

Measured using 'Perceived Risk of Overactivity' subscale of the Activity Pacing and Risk of Overactivity
Questionnaire. Scale 1-5. Higher score indicates increased risk of overactivity.

Mean (SD)

Note that n reported in heading refers to the number randomised whereas characteristics are given for the intention to treat population
(randomised with adequate baseline measures), as indicated in the table under 'number analysed' (n=11 for intervention group and n=10 for
control group).

Outcomes

Study timepoints
e Baseline
o 4 week (Follow-up assessments performed at 4 weeks. Indirect relative to protocol as specified minimum of 3 months follow-up ideally.)

Results - raw data

Outcome Tailored activity pacing Tailored activity pacing Control, Control, 4
intervention, Baseline, N =11 intervention, 4 week, N =11 Baseline, N =10 week, N=10

FSS - final value 4.7 (2) 4.6 (1.9) 4.8 (1.2) 51(1.1)
Fatigue Severity Scale. Scale 1-7.

Mean (SD)
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Outcome Tailored activity pacing Tailored activity pacing Control, Control, 4
intervention, Baseline, N =11 intervention, 4 week, N=11 Baseline, N =10 week, N =10

Clinically significant improvement in n=NA; % =NA n=2;%=18.2 N=NA;%=NA n=1,;%-=
fatigue 11.1
Defined as a 0.5 point reduction on Fatigue

Severity Scale compared to baseline

No of events

Clinically significant improvement in n=NA; % =NA n=11 N=NA;%=NA n=9
fatigue

Defined as a 0.5 point reduction on Fatigue

Severity Scale compared to baseline

Sample size

FSS - final value - Polarity - Lower values are better

Available case analyses extracted for the dichotomous FSS outcome based on information provided in the report.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results FSS final value 4 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation Risk of bias judgement for the randomisation = Some concerns
process process
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Section
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome
data

Risk-of-bias judgement for measurement of
the outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Results clinically significant improvement in FSS 4 weeks

Section

Domain 1: Bias arising from the randomisation
process

Question

Risk of bias judgement for the randomisation
process
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Low

High
Indirectly applicable
(time-point of 4 weeks rather than the

minimum of 3 months specified in the
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Answer

Some concerns
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Section Question Answer

Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended Some concerns

intended interventions (effect of assignment to interventions (effect of assignment to
intervention) intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome  High
data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of Some concerns

the outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the Low
reported result

Overall bias and Directness Risk of bias judgement High

Overall bias and Directness Overall Directness Indirectly applicable
(time-point of 4 weeks rather than the
minimum of 3 months specified in the
protocol as ideal)

Afrasiabifar, 2016

Bibliographic Afrasiabifar, A.; Mehri, Z.; Javad Sadat, S.; Ghaffarian Shirazi, H. R.; The Effect of Orem's Self-Care Model on Fatigue in Patients
Reference With Multiple Sclerosis: A Single Blind Randomized Clinical Trial Study; Iranian Red Crescent Medical Journal; 2016; vol. 18 (no.
8); e31955
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Study details

Secondary No additional information.
publication of

another included

study- see primary

study for details

Other publications No additional information.
associated with
this study included

in review

Trial name / Iranian Registry of Clinical Trials: IRCT2015012020313N2.

registration

number

Study type Randomised controlled trial (RCT)

Study location Iran

Study setting Unclear. Initially inpatient then community setting. Notes gathered at a university medical centre.
Study dates Recruitment began at 07/23/2014 and lasted for 2 months.

Sources of funding They received a grant from the deputy of research and technology of Yasuj university of Medical Sciences, Iran.

Inclusion criteria  The inclusion criteria included confirmation of diagnosis of MS disease by a neurologist, being under treatment and having
medical records at reliable medical centers, conscious willingness to participate in the research.

Exclusion criteria Known cognitive disorders.
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

People with MS under treatment who had medical records at the society of special diseases of the vice-chancellor in
treatment affairs of Yasuj University of Medical Sciences, Iran, in 2014.

The nursing process of Orem's self-care model based on: a) Assessment of self-care needs (including universal,
developmental and health deviation needs) and self-care agency; b) nursing diagnosis or self-care deficit; c) goal setting; a)
nursing system design (including wholly compensatory, partially compensatory, and supportive-educative nursing systems)
and methods of helping (including acting, guiding, teaching, supporting and providing an environment); b) planning; a)
implementation; b) follow-up; c) evaluation. In those included, 4 were included in the partially compensatory and 28 were
included in the supportive-educative nursing system. Orem's self-care model was applied during six sessions of 45-60
minutes in length (3 weeks) by 09/23/2014. After the sessions were over, the self-care model was applied for 4 weeks at
home, terminating on 12/13/2014. In the follow-up stage, people completed the checklist of self-care self-reporting on a
daily basis over 4 weeks and their level of obligation to Orem's model was controlled.

Concomitant therapy: No additional information.

Group vs. individual: Individual

Delivered remotely vs. in person: In person? Unclear.

According to type: See participant characteristics table. Majority relapsing-remitting.
According to disability (EDSS): Not stated/unclear.

Disease modifying treatment status: Not stated/unclear.

No intervention was conducted, and the participants received only care and training routines. At the end of the research,
nursing interventions were made available to them based on the supportive-educative nursing system. Including 5 people in
the partially compensatory and 26 people in the supportive-educative nursing system groups.
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Concomitant therapy: No additional information.

Number of 63
participants

Duration of follow- 3 weeks of treatment, 4 weeks of self-care at home, 4 weeks of additional follow up

up

Indirectness No indirectness.
Additional No additional information.
comments

Study arms

Self-management programme (Orem's self-care model) (N = 32)

The nursing process of Orem's self-care model based on: a) Assessment of self-care needs (including universal, developmental and health
deviation needs) and self-care agency; b) nursing diagnosis or self-care deficit; c) goal setting; a) nursing system design (including wholly
compensatory, partially compensatory, and supportive-educative nursing systems) and methods of helping (including acting, guiding, teaching,
supporting and providing an environment); b) planning; a) implementation; b) follow-up; c) evaluation. In those included, 4 were included in the
partially compensatory and 28 were included in the supportive-educative nursing system. Orem's self-care model was applied during six sessions
of 45-60 minutes in length (3 weeks) by 09/23/2014. After the sessions were over, the self-care model was applied for 4 weeks at home,
terminating on 12/13/2014. In the follow-up stage, people completed the checklist of self-care self-reporting on a daily basis over 4 weeks and their
level of obligation to Orem's model was controlled.

Usual care (N = 31)
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No intervention was conducted, and the participants received only care and training routines. At the end of the research, nursing interventions
were made available to them based on the supportive-educative nursing system. Including 5 people in the partially compensatory and 26 people in
the supportive-educative nursing system groups.

Characteristics

Arm-level characteristics

Characteristic Self-management programme (Orem's self-care model) (N = 32) Usual care (N = 31)
% Female n=26;%=81.3 n=21;%=67.8
Sample size

Mean age (SD) 29 (6.5) 30.7 (8.44)

Mean (SD)

Ethnicity NR NR

Nominal

Comorbidities 4 3

Background of other diseases - yes

Nominal

Duration of suffering from MS (Units not stated, ?months) 52.3 (31.9) 42.8 (27.1)

Mean (SD)

Relapsing-remitting n=29;%=90.6 n=29; % =935
Sample size
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Characteristic Self-management programme (Orem's self-care model) (N = 32) Usual care (N = 31)

Primary and secondary progressive nN=3;%=94 nN=2;%=6.5

Sample size

Outcomes

Study timepoints

e Baseline
e 11 week (This is close to 3 months and therefore has not been downgraded for indirectness. This will be included in the time period for 3-6

months.)

Self care management compared to usual care at 3-6 months - continuous outcomes (change score)

Outcome Self-management programme Self-management programme Usual care, Usual care,
(Orem's self-care model), Baseline, (Orem's self-care model), 11 week, Baseline, N = 11 week, N =
N =32 N =32 31 31

Patient-reported outcome measures 6.22 (0.37) -5.45 (0.52) 6.04 (0.4) 0.41 (0.38)

to assess MS fatigue (Fatigue
Severity Scale)

Scale range: 1-7, lower values are
better

Mean (SD)

Patient-reported outcome measures to assess MS fatigue (Fatigue Severity Scale) - Polarity - Lower values are better
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Self care management compared to usual care at 3-6 months - dichotomous outcomes

Outcome Self-management programme (Orem's  Self-management programme (Orem's  Usual care, Usual care, 11
self-care model), Baseline, N = 32 self-care model), 11 week, N = 32 Baseline, N =31 week, N = 31
Adverse events NA 0 NA 0

leading to withdrawal

Nominal

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

¢ Self care management compared to usual care at 3-6months - continuous outcomes (change score) —
o Patient-reported outcome measures to assess MS fatigue (FatigueSeverityScale)-MeanSD

o Self-management programme (Orem's self-care model)-

e Usual care-t11

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process Some

concerns
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Low
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
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Section

Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement

Overall Directness

Answer
High

Directly
applicable

Self-care management compared to usual care at 3-6months — dichotomous outcomes — Adverse events leading to withdrawal -
Nominal-Self-management programme (Orem's self-care model)-Usual care-t11

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Ahmadi, 2010
Bibliographic Ahmadi, A.; Arastoo, A. A.; Nikbakht, M.; The effects of a treadmill training programme on balance, speed and endurance
Reference walking, fatigue and quality of life in people with multiple sclerosis; International sportmed journal; 2010; vol. 11 (no. 4); 389-397

Study details

Secondary Ahmadi, A., Arastoo, A. A., Nikbakht, M. et al. (2013) Comparison of the effect of 8 weeks aerobic and yoga training on
publication of ambulatory function, fatigue and mood status in MS patients. Iranian red crescent medical journal 15(6): 449-454
another included

study- see primary

study for details

Other publications Ahmadi, Nikbakh, Arastoo, A et al. (2010) The Effects of a Yoga Intervention on Balance, Speed and Endurance of
associated with Walking, Fatigue and Quality of Life in People with Multiple Sclerosis. Journal of Human Kinetics 23(1): 71-78
this study included

in review

Ahmadi, 2013

Bibliographic Ahmadi, A.; Arastoo, A. A.; Nikbakht, M.; Zahednejad, S.; Rajabpour, M.; Comparison of the effect of 8 weeks aerobic and yoga
Reference training on ambulatory function, fatigue and mood status in MS patients; Iranian red crescent medical journal; 2013; vol. 15 (no.

6); 449-454

Study details

Secondary
publication of
another included
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study- see primary
study for details

Other publications Ahmadi, Nikbakh, Arastoo, A et al. (2010) The Effects of a Yoga Intervention on Balance, Speed and Endurance of
associated with Walking, Fatigue and Quality of Life in People with Multiple Sclerosis. Journal of Human Kinetics 23(1): 71-78

this study included
y Ahmadi, A.; Arastoo, A. A.; Nikbakht, M. (2010) The effects of a treadmill training programme on balance, speed and

in revie

! view endurance walking, fatigue and quality of life in people with multiple sclerosis. International sportmed journal 11(4): 389-397
These originally appeared to be separate studies on top of the 2013 paper, but upon review the baseline characteristics for
the yoga and treadmill groups are almost identical for all of the reported values and the control groups across all three
papers are again almost identical for most reported baseline characteristics, as well as the number in each group being
identical across the papers for each group. Therefore, this paper was re-extracted with the 2013 paper as the main paper
and any additional outcomes reported in the 2010 papers added to the extraction table.

Trial name / Not reported.

registration

number

Study location Iran

Study setting Outpatient

Study dates Not reported

Sources of funding Reports funding in one of the 2010 papers from Ahvaz Shahid Chamran University and Ahwaz Jundishapour University of
Medical Sciences, Iran.

Inclusion criteria  Physician diagnosed MS with a self-assessed EDSS score between 1.0 and 4.0; ability to walk on the treadmill with or
without hand support (without human assistance) and to be able to walk at a constant speed on a treadmill for 5 min; and
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

no participation in any physical activity for at least three months prior to the study. Use of disease-modifying drugs was
allowed.

Cardiovascular disease, liver or kidney failure; symptomatic lung disease; diabetes; thyroid disorders; gout or orthopedic
limitations; pregnant women; and cigarette smokers or drug addicts.

Screened from a waiting list for a rehabilitation program in Physiotherapy Clinic of the Jundishapour University of Medical
Sciences, Iran.

Yoga - 8 weeks: Hatha yoga classes were 60 - 70 minutes in duration and there were three sessions per week. Hatha yoga
has three basic components, postures (asanas), breathing techniques (pranayama) and meditation (dhyana). The postures
started with stretching techniques followed by standing, supine and prone-lying and sitting postures. The yoga teacher was
familiar with problems common to people with MS and used this to develop the programme. Each pose was held for
approximately 10 - 30 seconds (even eight seconds for subjects who were unable to maintain some techniques) with
resting periods between poses lasting 30 seconds to one minute. Patients were supported for the majority of poses, with a
chair, Swiss ball or wall. Usually, classes began with a calmative music. The yoga class was set up in a physiotherapy clinic
and supervised by a neurologist and a physiotherapist. Temperature was maintained at about 23-26 degrees C in the room
during training to avoid problems with overheating.

Treadmill training (aerobic exercise) - 8 weeks: supervised treadmill training (three times weekly) exercises for eight
consecutive weeks. Each training session consisted of 30 minutes of treadmill exercise. The exercise class began and
ended with about 10 minutes of stretching of muscles and flexion and rotation movements of the trunk and the lower limb.
Training intensity was 40-75% age predicted maximal heart rate. Initial speed was based on baseline comfortable walking
speed and was increased as directed by participants.

None reported.

Control: waitlist control group. Not well defined but assume continued usual lifestyle.
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Number of N=31 randomised, N=31 analysed
participants

Duration of follow- Up to 8 weeks - end of treatment period
up

Indirectness Outcome follow-up - 8 weeks is less than 3 months minimum specified in protocol

Method of analysis Intention to treat - all randomised

Study arms

Yoga (N = 11)

Treadmill training - aerobic exercise (N = 10)
Control - routine treatment (N = 10)
Characteristics

Arm-level characteristics

Characteristic Yoga (N =11) Treadmill training - aerobic exercise (N = Control - routine treatment (N =
10) 10)
% Female n=11; %= n=10; % =100 n=10; % =100
: 100
Sample size
Mean age (SD) 32.27 (8.68) 36.8 (9.17) 36.7 (9.32)
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Characteristic Yoga (N =11) Treadmill training - aerobic exercise (N = Control - routine treatment (N =
10) 10)

Mean (SD)

Ethnicity NR NR NR

Custom value

Comorbidities NR NR NR

Custom value

Disease duration (years) 4.72 (5.62) 5.6 (3.3) 5 (3.05)
Mean (SD)
EDSS score 2 (1.09) 2.4 (1.24) 2.25(1.25)

Scale 0-10. Higher indicates increased
disability.

Mean (SD)

Outcomes

Study timepoints
e Baseline
o 8 week (8 weeks - end of treatment period)
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Results - raw data

Outcome Yoga, Yoga, 8 Treadmill training -
Baseline, N = week, N = aerobic exercise,
11 11 Baseline, N =10

Fatigue Severity 3.98 (0.99) 244 (1.5) 3.46 (1.77)

Score

Scale possibly 1-7.

Mean (SD)

MSQOL-54 58.95 (13) 65.7 (11.5) 56.62 (12.3)

physical health

composite

Scale usually 0-100.

Mean (SD)

MSQOL-54 - mental 56.12 (9.7) 74.3 57.98 (13.88)

health composite (15.34)

Scale usually 0-100.

Mean (SD)

MSQOL-54 - 40.9 (34.45) 52.27 40 (37.63)

change in health (23.59)

domain

Scale usually 0-100.

Mean (SD)

Treadmill training -
aerobic exercise, 8
week, N =10

1.9 (0.73)

71.19 (10.1)

64.62 (15.12)

52.5 (27.51)
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N=10

4.17 (1.28)

67.24 (12.87)

60.48 (15.53)

50 (23.57)

Control - routine
treatment, 8 week,
N=10

4.23 (1.04)

66.64 (12.3)

65.54 (14.89)

52.5 (27.51)



Multiple Sclerosis
Non-pharmacological management of fatigue

Outcome Yoga, Yoga, 8 Treadmill training - Treadmill training - Control - routine Control - routine
Baseline, N = week, N = aerobic exercise, aerobic exercise, 8 treatment, Baseline, treatment, 8 week,
11 11 Baseline, N =10 week, N =10 N=10 N=10

Beck Depression  17.36 (12.42) 11.09 8.5 (3.06) 5.6 (3.4) 11.9 (9.39) 12.5 (8.12)

Inventory (12.46)

Scale usually 0-63.

Mean (SD)

Beck Anxiety 12.45 (4.54) 6.45(3.61) 7.9 (5.91) 6.1 (4.95) 7.5(6.77) 8.2 (7.39)

Inventory

Scale usually 0-63.
Mean (SD)

Fatigue Severity Score - Polarity - Lower values are better

MSQOL-54 physical health composite - Polarity - Higher values are better
MSQOL-54 - mental health composite - Polarity - Higher values are better
MSQOL-54 - change in health domain - Polarity - Higher values are better
Beck Depression Inventory - Polarity - Lower values are better

Beck Anxiety Inventory - Polarity - Lower values are better
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results FSS 8 weeks
Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process

Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended

interventions (effect of assignment to intervention) interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported
result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MSQOL-54 physical composite 8 weeks
Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
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Section

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MSQOL-54 mental health composite 8 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MSQOL-54 change in health domain 8 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Question

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result
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Section
Overall bias and Directness

Overall bias and Directness

Results Beck Depression Inventory 8 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the

outcome

Risk-of-bias judgement for selection of the reported

result
Risk of bias judgement

Overall Directness
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Results Beck Anxiety Inventory 8 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results FSS 8 weeks yoga vs. control

Section

Domain 1: Bias arising from the randomisation process

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
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Section

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results FSS 8 weeks exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Results MSQOL-54 physical composite 8 weeks yoga vs. control

Section

Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended

interventions (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result
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Section

Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement

Overall Directness

Results MSQOL-54 physical composite 8 weeks exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the

outcome

Risk-of-bias judgement for selection of the reported

result
Risk of bias judgement

Overall Directness
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Results MSQOL-54 mental health composite 8 weeks yoga vs. control

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process

Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended

interventions (effect of assignment to intervention) interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported
result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MSQOL-54 mental health composite 8 weeks exercise vs. control

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
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Section

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Results MSQOL-54 change in health domain 8 weeks yoga vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Results MSQOL-54 change in health domain 8 weeks exercise vs. control

Section

Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended

interventions (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result
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Section

Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement

Overall Directness

Results Beck Depression Inventory 8 weeks yoga vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the

outcome

Risk-of-bias judgement for selection of the reported

result
Risk of bias judgement

Overall Directness
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High
Indirectly applicable

(time-point <3 months
specified in the protocol)

Answer
High

Some concerns

Low

Some concerns

Low

High

Indirectly applicable
(time-point <3 months
specified in the protocol)
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Results Beck Depression Inventory 8 weeks exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results Beck Anxiety Inventory 8 weeks yoga vs. control

Section

Domain 1: Bias arising from the randomisation process

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
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Answer
High

Some concerns

Low

Some concerns

Low

High
Indirectly applicable

(time-point <3 months
specified in the protocol)

Answer

High
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Section

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the reported
result

Risk of bias judgement

Overall Directness

Results Beck Anxiety Inventory 8 weeks exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Some concerns

Low

Some concerns

Low

High
Indirectly applicable

(time-point <3 months
specified in the protocol)

Answer
High

Some concerns

Low
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Section Question Answer

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the Some concerns
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported  Low
result

Overall bias and Directness Risk of bias judgement High

Overall bias and Directness Overall Directness Indirectly applicable

(time-point <3 months
specified in the protocol)

Ahmadi, 2010

Bibliographic Ahmadi; Nikbakh; Arastoo, A; .; Habibi, A-H.; The Effects of a Yoga Intervention on Balance, Speed and Endurance

Reference of Walking, Fatigue and Quality of Life in People with Multiple Sclerosis.; Journal of Human Kinetics; 2010; vol. 23
(no. 1); 71-78

Study details

Secondary Ahmadi, A., Arastoo, A. A., Nikbakht, M. et al. (2013) Comparison of the effect of 8 weeks aerobic and yoga training on

publication of ambulatory function, fatigue and mood status in MS patients. Iranian red crescent medical journal 15(6): 449-454
another included

study- see primary
study for details

Other publications Ahmadi, A.; Arastoo, A. A.; Nikbakht, M. (2010) The effects of a treadmill training programme on balance, speed and
associated with endurance walking, fatigue and quality of life in people with multiple sclerosis. International sportmed journal 11(4): 389-397
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this study included

in review

Arab, 2019

Bibliographic Arab, Mansour; Radfar, Ali; Madadizadeh, Naser; Pour, Zaynab Sadat Afsharian; Karzari, Zahra; The effect of
Reference massage therapy on fatigue of patients with multiple sclerosis; J Adv Pharm Educ Res; 2019; vol. 9; 45
Study details

Trial name / 11IRCT201611217844N

registration

number

Study location Iran

Study setting likely outpatient

Study dates Not reported

Sources of funding Reported to be no support

Inclusion criteria  No history of using massage therapy; reading and writing and speaking literacy; not using fatigue-reducing medicines;
fatigue severity score of 36 and above; affected by the disease for more than 6 months; not in the acute phase of the
disease; having first-degree members of the family for home massage; non-pregnancy (pregnancy intention) in women;
lack of physical injury in the organs and spinal cord; and no history of recent seizure, asthma and allergy.

Exclusion criteria  Affected by other physical and mental diseases; increase in the severity of disease leading to hospitalization of the patient
or meaning it was not possible to perform the massage therapy program; unwillingness to cooperate; non-continuation of

78
Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)



Multiple Sclerosis

Non-pharmacological management of fatigue

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Indirectness

Additional
comments

the massage program for any reason by patient or family (less than 10 sessions); being affected by acute diseases,
infection, cold and pain during the study; and having ulcer, redness and any lesions in the neck, spinal cord and organs
during the study, which prevents the intervention.

Recruited from those referred to a treatment centre.

Massage intervention: three techniques used for massage therapy (four techniques for feet massage, three techniques for
back, two techniques for neck and four techniques for hand). Family member taking responsibility for delivering the home
massage were completely trained by physiotherapist at a one-hour session. Each patient in the intervention group received
the massage therapy programme three days per week for 4 weeks and 20 min per session. The massage time was planned
with consent of the patient before bedtime. The minimum number of massage therapy sessions to enter the information in
the data analysis stage included 10 sessions. Moreover, an SMS was sent to patients and a weekly massage table was
provided to them as a reminder of planned sessions.

None

Control: routine medical care only for 4 weeks.

80 randomised, 80 analysed

4 weeks - end of intervention period

Outcome - time-point reported at <3-month minimum specified in the protocol

Appears to be intention to treat but missing data not mentioned
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Study arms
Massage (N = 40)

Control - routine medical care (N = 40)

Characteristics

Arm-level characteristics

Characteristic Massage (N = 40) Control - routine medical care (N = 40)
% Female n=33;%=825 n=27;%=67.5

Sample size

Mean age (SD) 33.88 (8.28) 32.88 (8.69)

Mean (SD)

Ethnicity NR NR

Custom value

Comorbidities NR NR

Custom value

Disease duration (years) 7.73 (6.1) 5.55 (5.79)
Mean (SD)
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Outcomes
Study timepoints

e Baseline
o 4 week (4-weeks - end of intervention period)

Results - raw data

Outcome Massage, Massage, 4 Control - routine medical Control - routine medical
Baseline, N =40 week, N =40 care, Baseline, N = 40 care, 4 week, N =40
Fatigue Severity Scale 48.3 (9.78) 43.89 (8.33) 47.72 (10.25) 46.91 (7.07)

Scale 9-63. Values at baseline appear to be quite
low suggesting limited fatigue at baseline.

Mean (SD)

Fatigue relief and effectiveness of fatigue 4.15 (2.52) 6.85 (2.33) 5.15 (3.17) 5.55 (3.07)
reduction - VAS scale
Scale 0-10.

Mean (SD)

Fatigue Severity Scale - Polarity - Lower values are better

Fatigue relief and effectiveness of fatigue reduction - VAS scale - Polarity - Higher values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results FSS 4 weeks
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Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation
process

Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended

interventions (effect of assignment to intervention) interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported
result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results fatigue relief/effectiveness of fatigue reduction VAS 4 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation
process
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High

Some concerns

Low

Some concerns

Low

High
Indirectly applicable
(time-point <3-month

minimum specified in
protocol)

Answer

High
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Section Question Answer

Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended Some concerns

interventions (effect of assignment to intervention) interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the Some concerns
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported Low
result

Overall bias and Directness Risk of bias judgement High

Overall bias and Directness Overall Directness Indirectly applicable

(time-point <3-month
minimum specified in

protocol)
Atashi, 2014
Bibliographic Atashi, Vajihe; The effect of SSBM massage on anxiety and fatigue of patients with multiple sclerosis; journal of
Reference applied environmental and biological sciences; 2014; vol. 4 (no. 8); 217-223

Study details

Trial name / Not reported
registration
number
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Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria
Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Iran

Likely outpatient
Not reported
Not reported

20-45 years old; interested in taking part in the study; length of the disease over 6 months; no history of back massage in
the past 6 months prior to the study; lack of any complication as a prohibition to administrate the intervention (not being in
acute phase of the disease, no back or spinal cord injury, no pregnancy, no back wound or inflammation); and the ability to
communicate for data collection and attending the study.

Loss of patients’ motivation to remain in study and a disturbance in patients’ health due to any reasons.

Subjects were selected by purposive sampling based on inclusion criteria. Sampling was continued during 2 months to
achieve the sufficient sample size for study and participants were randomly assigned to study and control groups
(alternation)

Slow stroke back massage: massage was administrated in a room in MS association building with conventional conditions
for massage therapy (quiet with mild light and room temperature of 27°C and with no environmental stimulations) for seven
10-min sessions by the researcher and a co-researcher. Unclear whether sessions were delivered weekly or twice weekly
for example. Massage therapy was administrated by the researcher with the patient sat on massage chair with his/her head
on a pillow. Small circular massage was conducted on patients’ neck by researcher’s thumb. Slow stroke back massage
was administrated from neck area to sacrum by the researcher’s palm and repetition of the action by her other palm on the
other side of spine in a reverse direction simultaneously (toward neck). It also included slow stroke with thumb in both sides
of spine from shoulder to waist and sweep stroke from neck nearly down to sacrum by two palms.

None

Control - not defined, assume no intervention.
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Number of 62 randomised, 62 assumed analysed as no missing data reported
participants

Duration of follow- Unclear - seven massage sessions but unclear over how many weeks these were delivered
up

Indirectness Outcome - unclear if time-point of at least 3 months, unlikely given only seven sessions which are 10 min duration (even if
one session weekly wouldn't add up to 3 months)

Additional Assume intention to treat as no missing data/switching mentioned
comments

Study arms
Slow Stroke Back Massage (N = 32)

Control (N = 30)

Not defined - assume no intervention

Characteristics

Arm-level characteristics

Characteristic Slow Stroke Back Massage (N = 32) Control (N = 30)
% Female n=28;%=87.5 n=22;%=73.3
Sample size
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Characteristic Slow Stroke Back Massage (N = 32) Control (N = 30)

Mean age (SD) NR NR

Custom value

Ethnicity NR NR

Custom value

Comorbidities NR NR

Custom value

No recurrence n=19;% =594 n=12;% =40

Sample size

Once or twice per year n=10;% =31.3 n=12;% =40

Sample size

At least three times per year n=3;%=94 n=6;%=20

Sample size

<1 year n=7;%=219 n=7;%=23.3

Sample size

1-4 years n=16; % =50 n=13;%=43.3

Sample size

5-9 years n=5;%=15.6 nN=6;%=20
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Characteristic Slow Stroke Back Massage (N = 32) Control (N = 30)
Sample size

10-14 years n=2;%=6.3 n=3;%=10
Sample size

15-19 years n=2;%=6.3 n=1;%=34

Sample size

Outcomes
Study timepoints

e Baseline

e 7 week (Unclear intervention length - 7 sessions but unclear if this was once weekly or multiple times a week, in which case the time-point
would be <7 weeks)

Results - raw data

Outcome Slow Stroke Back Massage, Slow Stroke Back Massage, 7 Control, Baseline, Control, 7 week,
Baseline, N = 32 week, N = 30 N =32 N=30

Fatigue Severity Scale 48.31 (6.94) 33.12 (7.16) 48.86 (7.25) 53.2 (7.52)

Scale 9-63.

Mean (SD)

Spielberger Overt Anxiety 51.53 (4.51) 38.65 (5.11) 51.63 (4.96) 52.13 (4.71)

Questionnaire
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Outcome Slow Stroke Back Massage, Slow Stroke Back Massage, 7 Control, Baseline,
Baseline, N = 32 week, N = 30 N =32

State-Trait anxiety measured.

Scale 20-80.

Mean (SD)

Fatigue Severity Scale - Polarity - Lower values are better

Spielberger Overt Anxiety Questionnaire - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results FSS end of intervention

Section Question Answer
Domain 1: Bias arising from the randomisation Risk of bias judgement for the High
process randomisation process

Domain 2a: Risk of bias due to deviations from Risk of bias for deviations from the intended Some concerns
the intended interventions (effect of assignment to interventions (effect of assignment to

intervention) intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome Low
data

Domain 4. Bias in measurement of the outcome  Risk-of-bias judgement for measurement of Some concerns
the outcome
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Section Question

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the
reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results Spielberger anxiety end of intervention
Section Question

Domain 1: Bias arising from the randomisation Risk of bias judgement for the
process randomisation process

Answer

Low

High
Indirectly applicable
(duration of intervention and time-point reported

at unclear, but likely <3-month minimum specified
in the protocol)

Answer

High

Domain 2a: Risk of bias due to deviations from Risk of bias for deviations from the intended Some concerns

the intended interventions (effect of assignment to interventions (effect of assignment to

intervention) intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome Low
data

Domain 4. Bias in measurement of the outcome  Risk-of-bias judgement for measurement of Some concerns

the outcome

89
Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)



Multiple Sclerosis

Non-pharmacological management of fatigue

Section

Question Answer

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the Low

reported result

Overall bias and Directness Risk of bias judgement High

Overall bias and Directness Overall Directness Indirectly applicable

Backus, 2020

Bibliographic
Reference

Study details

Trial name /
registration
number

Study location
Study setting

Study dates

(duration of intervention and time-point reported
at unclear, but likely <3-month minimum specified
in the protocol)

Backus, D.; Moldavskiy, M.; Sweatman, W. M.; Effects of Functional Electrical Stimulation Cycling on Fatigue and

Quality of Life in People with Multiple Sclerosis Who Are Nonambulatory; International Journal of Ms Care; 2020; vol.
22 (no. 4); 193-200

Not reported.

USA
Outpatient

Not reported.
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Sources of funding Funded by National Multiple Sclerosis Society and supplemented by private donations to Shepherd Center.

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

218 years of age; physician diagnosed as having MS; non-ambulatory (used a wheelchair for indoor and outdoor mobility,
with EDSS score >6.5); and experiencing fatigue as indicated on the Fatigue Severity Scale (mean score >2.3, the mean in
healthy adults).

Any neuromuscular, musculoskeletal or cardiovascular injury or disease; any condition that prevented them from safely
exercising on the functional electrical stimulation cycle, such as an existing pacemaker, defibrillator or other implanted
electronic or metallic device (other than a Baclofen pump); had unstable long bone fractures of the lower limb or trunk; had
allergy to surface electrodes or conductive gel; could not tolerate sitting for at least 1 h; experienced a diagnosed relapse in
the past 6 months; and if electrical stimulation could not elicit a muscle contraction.

Recruited via flyers, referrals from providers in the MS clinic and at local MS-related events (e.g. National MS Society walks
or support group activities).

Functional electrical stimulation cycling. 12-week training intervention, with three sessions per week. Performed while
seated in wheelchair. Trained exercise staff assisted each participant in applying the surface electrodes over the muscle
bellies of the gluteus maximus, hamstrings, and quadriceps bilaterally and safely positioning the participant’s lower limbs on
the pedals of the RT300 device. Participants cycled volitionally with assistance from the electrical stimulation as needed
and with oversight for safety by the exercise staff. Each session consisted of 2 min passive warm-up phase (no volitional
cycling or electrical stimulation), followed by 30 min of volitional cycling or assisted with electrical stimulation and ended
with a 2 min passive cycling cool-down phase. During the passive phases, the ergometer propelled the pedals at 35 rpm
and the goal during the active phase was to reach a target cycling speed of 35 to 50 rpm. Stimulation parameters were a
pulse width of 200 microseconds and frequency of 50 Hz. Stimulation intensity varied based on patient tolerance and
amount of stimulation required to achieve target cycling speed. Resistance was added in 0.14 Nm increments once they
could pedal actively (with or without stimulation) for 30 min at 35-50 rpm for three consecutive sessions without defaulting to
passive mode.

None reported.
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Comparator Waitlist control group. Encouraged to keep activities and medications constant and completed same data collection
procedures as training group.

Number of N=21 randomised (n=12 completed and were analysed)
participants

Duration of follow- Up to 12 weeks - end of treatment period
up

Indirectness None.

Method of analysis Per protocol - those randomised and that completed the study

Study arms
Functional electrical stimulation cycling (N = 12)

Performed functional electrical stimulation cycling while seated in wheelchair.

Control (N =9)

Waitlist control group.

Characteristics

Arm-level characteristics
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Characteristic

% Female

Sample size
Mean age (SD)
Mean (SD)

White

Sample size

Black

Sample size

Comorbidities

Text
Relapsing-remitting MS
Sample size

Secondary progressive MS

Sample size

Not specified

Sample size

Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)
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Functional electrical stimulation cycling (N Control (N =

= 12)

n=3;% =50

56.17 (10.01)

n=2;%=33
n=4;% =67
NR

n=2;%=33
n=3;% =50
n=1;%=17

9)

n=4;% =67

54.67 (11.55)

n=3;% =50
n=3;%=50
NR

n=1;%=17
n=1;%=17
n=4;% =67



Multiple Sclerosis
Non-pharmacological management of fatigue

Characteristic Functional electrical stimulation cycling (N Control (N =
=12) 9)
FSS 3.9 (0.98) 4.98 (1.51)

Fatigue Severity Scale. Scale not reported but likely 1-7. Higher score indicates
worse fatigue.

Mean (SD)

Medical Outcomes Study Pain Effects Scale score 12.17 (8.23)
Scale possibly 6-30. Higher indicates worse impact of pain.

Mean (SD)

Median EDSS score 7.0

Expanded Disability Status Scale score. Scale 0-10. Higher indicates increased
disability.

Median

7.0 n=3;%=50
Sample size

7.5 n=2;%=33
Sample size

8.0 n=1;%=17
Sample size

8.5 n=0;%=0
Sample size
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Study provides results for only those that were analysed, meaning the sample size was n=6 in each of the two groups for the

characteristics listed in the table below.

Outcomes
Study timepoints

e Baseline

o 12 week (Time-point unclear but appears to report results at the end of the treatment period (12 weeks).)

Results - change scores at end of treatment

Outcome

5-ltem MFIS score.
Modified Fatigue Impact Scale. Scale not reported in paper, based on
information from elsewhere likely to be 0-20. Baseline values not reported.

Mean (SD)
Fatigue Scale of Motor and Cognitive Functions - Total score

Scale not reported but information from elsewhere suggests it is usually 20-
100. Baseline values not reported.

Mean (SD)

Fatigue Scale of Motor and Cognitive Functions - Cognitive score
Scale not reported but information from elsewhere suggests it is usually 10-
50. Baseline values not reported.

Mean (SD)
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Functional electrical stimulation
cycling, 12 week vs Baseline, N = 6

-2.5 (4.55)

-4.67 (4.13)

-2.5 (3.39)
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0.17 (4.36)

-2.17 (8.54)

-1.5 (3.39)
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Outcome

Fatigue Scale of Motor and Cognitive Functions - Motor score

Functional electrical stimulation
cycling, 12 week vs Baseline, N = 6

-2.17 (3.54)

Scale not reported but information from elsewhere suggests it is usually 10-

50. Baseline values not reported.

Mean (SD)

MSQOL-54 - physical health composite
MS Quality of Life-54. Scale not reported but usually 0-100 based on
information from elsewhere. Baseline values not reported.

Mean (SD)
MSQOL-54 - mental health composite

MS Quality of Life-54. Scale not reported but usually 0-100 based on
information from elsewhere. Baseline values not reported.

Mean (SD)
MSQOL-54 - change in health domain

MS Quality of Life-54. Scale not reported but usually 0-100 based on
information from elsewhere. Baseline values not reported.

Mean (SD)

PHQ-9 - depression

6.77 (5.25)

1.77 (14.11)

-4.17 (10.21)

0.33 (2.42)

Patient Health Questionnaire-9. Scale not reported but based on information

from elsewhere is usually 0-27.

Mean (SD)

5-Item MFIS score. - Polarity - Lower values are better
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-0.67 (5.82)

-2.18 (6.77)

1.05 (9.64)
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Fatigue Scale of Motor and Cognitive Functions - Total score - Polarity - Lower values are better

Fatigue Scale of Motor and Cognitive Functions - Cognitive score - Polarity - Lower values are better

Fatigue Scale of Motor and Cognitive Functions - Motor score - Polarity - Lower values are better

MSQOL-54 - physical health composite - Polarity - Higher values are better

MSQOL-54 - mental health composite - Polarity - Higher values are better

MSQOL-54 - change in health domain - Polarity - Higher values are better

PHQ-9 - depression - Polarity - Lower values are better
N= 6 in each group completed the training and were analysed.

Results - raw data

Outcome

Adverse events (all led to withdrawal)

Intervention: wound on foot (n=1), pressure sore reopened
(n=1), knee pain (n=1), unhealed wound (n=1) and pseudo
relapse (n=1); control: change in medication/relapse (n=1). All
reported not to be related to intervention.

No of events

Adverse events (all led to withdrawal)

Intervention: wound on foot (n=1), pressure sore reopened
(n=1), knee pain (n=1), unhealed wound (n=1) and pseudo
relapse (n=1); control: change in medication/relapse (n=1). All
reported not to be related to intervention.

Functional electrical Functional electrical
stimulation cycling, stimulation cycling, 12
Baseline, N = NA week, N =12

n=NA;%=NA n=5;%=46

NA 11
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Outcome Functional electrical Functional electrical Control, Control, 12
stimulation cycling, stimulation cycling, 12 Baseline, N week, N =
Baseline, N = NA week, N =12 = NA 9

Number analysed

Completion of all 36 training sessions NA Reported that all but one NA NR
Limited information given. No formal asssesment of patient (presumably 5/6 analysed in
satisfaction/acceptability. this group) completed all of

the 36 sessions.
Text
Decrease in fatigue on MFIS n=NA; % =NA n=4;% =67 N=NA;%=n=3;%=
Could be any decrease and not a certain threshold for reduction NA 50

No of events

Decrease in fatigue on MFIS NA 6 NA 6
Could be any decrease and not a certain threshold for reduction

Number analysed
Decrease in fatigue on FMSC total score n=NA; % =NA n=5;% =283 N=NA;%=n=4;%=
Could be any decrease and not a certain threshold for reduction NA 67

No of events

Decrease in fatigue on FMSC total score NA 6 NA 6
Could be any decrease and not a certain threshold for reduction

Number analysed

For adverse events, an available case analysis could be extracted (n=11 in intervention group and n=7 in control group). N=6 in each group
analysed for fatigue reduction outcome.
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results MFIS 5-item change from baseline at 12 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process Some
concerns
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data High
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Some
concerns
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable

Results FSMC total score change from baseline at 12 weeks

99
Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)



Multiple Sclerosis
Non-pharmacological management of fatigue

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results FSMC cognitive scale change from baseline at 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results FSMC motor scale change from baseline at 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section Question

Overall bias and Directness Overall Directness

Results MSQOL-54 physical health composite change from baseline at 12 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MSQOL-54 mental health composite change from baseline at 12 weeks
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results MSQOL-54 change in health subdomain change from baseline at 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results PHQ-9 depression change from baseline at 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results adverse events (all led to withdrawal) at 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results completion of all 36 sessions 12 weeks

Question

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome
Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results reduction in fatigue on MFIS vs. baseline at 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results reduction in fatigue on MFSC total score vs. baseline at 12 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Overall Directness
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Barlow, 2009
Bibliographic Barlow, J.; Turner, A.; Edwards, R.; Gilchrist, M.; A randomised controlled trial of lay-led self-management for
Reference people with multiple sclerosis; Patient Educ Couns; 2009; vol. 77 (no. 1); 81-9

Study details

Secondary
publication of
another included
study- see primary
study for details

Trial name / Not reported
registration

number

Study location UK

Study setting Outpatient
Study dates Not reported

Sources of funding Funded by a grant from the MS Society.

Inclusion criteria  aged 218 years; diagnosis of MS; ability to communicate in and understand English; and ability to complete the
questionnaire

Exclusion criteria inability to understand and participate in a programme delivered in English.
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator
Number of
participants
Duration of follow-
up

Indirectness

Patients identified through databases held by the MS Society with additional recruitment conduced via MS Society website
and local media. Those that registered an interest in the study were sent letters inviting participation. Following completion
of written consent and completion of baseline questionnaires, the group that expressed interest in attending the Chronic
Disease Self-Management Course were randomly allocated to intervention or waitlist control groups.

Chronic Disease Self-Management Course (CDSMC). Not disease-specific and designed for participants with any chronic
disease. Aims to promote the ability of each individual to select the self-management tool that will meet their needs at a
given time. Despite not being MS-specific, the programme was pioneered by voluntary organisations including the MS
Society. Includes 6 weekly sessions that are delivered in the community setting by pairs of tutors trained in course delivery,
each of which last ~2 h. Each session guided by a manual to ensure consistency of content. Course utilises principles of
self-efficacy theory as it provides mastery experience, role modelling, persuasion and reinterpretation of physiological and
affective states to aid participants in making changes. It covers general topics including: overview of self-management
principles, exercise, pain and fatigue management, relaxation techniques (e.g. guided imagery and breathing), dealing with
depression, nutrition, communicating with family and health professionals, solving problems and setting goals. Goals were
set weekly and should be personally relevant, realistic but challenging, have proximal outcomes and depend largely on the
person's own efforts. Reporting of goals achieved was performed at the next session. Course is largely interactive with
short lectures to introduce topics, group discussion, problem solving, role plays and experience of trying out skills
highlighted on the course.

None reported

Waitlist control group. Continued usual lifestyle and given the opportunity to attend the course after the 12 month follow-up.
142 in randomised groups (further 74 were part of a control group not randomised that did not wish to take part in the trial).
56/78 and 43/78 had data available at 4 and 12 months, respectively, in the intervention group. 49/64 and 32/64 had data
available at 4 and 12 months, respectively, in the waitlist control group.

Up to 12 months, with 4 and 12 month time-points reported

None
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Method of analysis Intention to treat - last observation carried forward for missing data

Study arms
Chronic Disease Self-Management Course (N = 78)

Lay-led self-management intervention. Not disease-specific and aims to promote individual ability to select the self-management tool that will meet
their individual needs. Self-management as defined in the study and although it contains a fatigue management element it is not limited to fatigue.

Waitlist control (N = 64)

Waitlist control group. Given the opportunity to take part in the course after 12 month follow-up.

Characteristics

Arm-level characteristics

Characteristic Chronic Disease Self-Management Waitlist control
Course (N =78) (N =64)

% Female n=57;%=73 n=44;% =69

Sample size

Mean age (SD) 48.2 (10.1) 50.7 (11.7)

Mean (SD)

White n=77;% =99 n=57;%=89

Sample size
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Characteristic

Other health problems
Such as arthritis, asthma and high blood pressure

Sample size

Time since diagnosis (years)

Mean (SD)

Self-management self-efficacy
Scale 10-70. Higher is better.

Mean (SD)

MS self-efficacy
Scale 11-44. Higher is better.

Mean (SD)

MSIS-29 PHYS score

Chronic Disease Self-Management Waitlist control

Course (N =78)

n=28; % =36

9.6 (8.3)

42.8 (11.6)

28.2 (5.6)

50.4 (25.4)

Multiple Sclerosis Impact Scale Physical subscale. Scale 0-100. Lower is better.

Mean (SD)

MSIS-29 PSYCH score

46.3 (23.7)

Multiple Sclerosis Impact Scale Psychological subscale. Scale 0-100. Lower is better.

Reported to be significantly different at baseline.

Mean (SD)
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n=18; % =28

12.1 (7.4)
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Characteristic Chronic Disease Self-Management Waitlist control
Course (N =78) (N =64)

Pain VAS 3.2 (2.8) 2.9 (2.7)
Scale 0-10. Lower is better.

Mean (SD)

Fatigue VAS 5.7 (2.8) 4.8 (2.8)
Scale 0-10. Lower is better.

Mean (SD)

HADS - anxiety 8.5 (4.3) 7.2 (4.3)
Hospital Anxiety and Depression Scale. Scale 0-21. Lower is better.

Mean (SD)

HADS - depression 6.7 (3.8) 6.3 (4.2)
Hospital Anxiety and Depression Scale. Scale 0-21. Lower is better.

Mean (SD)

Cognitive symptom management 7.2 (5.1) 5.9 (4.3)

Measured on Cognitive Symptom Management Scale with 5 items. Scale 0-25. Higher
is better.

Mean (SD)

Communication with physician 12.8 (5.6) 13.5(6.1)
Measured using Communication With Physician Scale. Scale 0-25. Higher is better.

Mean (SD)
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Outcomes
Study timepoints
Baseline

e 4 month (4 month follow-up. )
¢ 12 month (12 month-follow-up.)

Results - change from baseline

Outcome Chronic Disease Self- Chronic Disease Self- Waitlist control, 4  Waitlist control, 12
Management Course, 4 month Management Course, 12 month month vs Baseline, month vs 4 month,
vs Baseline, N =78 vs 4 month, N =78 N =64 N =64

Fatigue VAS -0.3(-1.0t0 0.4) 0.3(-0.8t01.4) -0.8 (-1.6 t0 0.0) 1.5 (0.3 t0 2.8)

Scale 0-10.

Mean (99% CI)

MSIS-29 PHYS score -3.3(-7.3t00.7) 1.9 (-3.1106.9) 3.3(-1.1t07.8) 1.2 (-4.4106.8)
Multiple Sclerosis Impact Scale

Physical subscale. Scale 0-

100.

Mean (99% CI)

MSIS-29 PSYCH score -5.9 (-12.21t0 0.4) 1.0(-5.9t0 7.7) -2.3 (-9.0to 4.4) -1.1 (-8.9 10 6.8)
Multiple Sclerosis Impact Scale

Psychological subscale. Scale

0-100.

Mean (99% CI)
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Outcome Chronic Disease Self- Chronic Disease Self- Waitlist control, 4  Waitlist control, 12
Management Course, 4 month Management Course, 12 month month vs Baseline, month vs 4 month,
vs Baseline, N =78 vs 4 month, N =78 N =64 N =64

HADS - anxiety -0.7 (-1.6 t0 0.1) 0.2 (-0.8t01.2) -0.2 (-1.2t0 0.7) -0.4 (-1.3t0 0.5)

Hospital Anxiety and
Depression Scale. Scale 0-21.

Mean (99% Cl)

HADS - depression -0.9(-1.6t00.1) 0.6 (-0.2 to 1.5) 0.0 (-0.8t0 0.8) -0.4 (-1.3t0 0.5)
Hospital Anxiety and

Depression Scale. Scale 0-21.

Mean (99% ClI)

Fatigue VAS - Polarity - Lower values are better

MSIS-29 PHYS score - Polarity - Lower values are better
MSIS-29 PSYCH score - Polarity - Lower values are better
HADS - anxiety - Polarity - Lower values are better

HADS - depression - Polarity - Lower values are better

Results adjusted using ANCOVA for following covariates: baseline measures of the specific outcome and MSIS-29 psychological subscale at
baseline for 4 month time-point and baseline value of MSIS-29 psychological subscale only for 12 month time-point. 4-month results given relative
to baseline and 12-month results relative to 4-month time-point.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results fatigue change from baseline at 4 months
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results fatigue change from 4 months to 12 months

Section

Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)
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Section

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MSIS-29 Physical change from baseline at 4 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome
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Section
Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MSIS-29 Physical change from 4 months to 12 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section Question

Overall bias and Directness Overall Directness

Results MSIS-29 Psychological change from baseline at 4 months

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MSIS-29 Psychological change from 4 months to 12 months
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results HADS anxiety change from baseline at 4 months

Section

Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)
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Section

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results HADS anxiety change from 4 months to 12 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

120

Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)

Answer

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results HADS depression change from baseline at 4 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results HADS depression change from 4 months to 12 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Bastani, 2015

Question

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement

Overall Directness
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Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Some
concerns

Some
concerns

High

Directly
applicable
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Bibliographic
Reference

Study details

Trial name /
registration
number

Study location
Study setting

Study dates

Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Bastani, F.; Sobhani, M.; Emamzadeh Ghasemi, H. S.; Effect of acupressure on fatigue in women with multiple
sclerosis; Global Journal of Health Science; 2015; vol. 7 (no. 4); 375-81

None reported

Iran

Community

Not reported

Tehran University of Medical Sciences

(a) age at least 18 years, (b) stable vital signs, (c) no scar, lesion, scratch or deformities on the skin of selected areas (d)
being literate, (e) complaining of fatigue (assessed by the Fatigue Severity Scale [FSS] with the score of 5 and over, (f) no
history of smoking, substance or sedatives use and (g) not pregnant.

Lack of the subjects’ willingness to continue participation in the trial for any reason, such as complications, or known
serious physical or mental diseases during the trial. Also, the women who had not feeling of warmth, heaviness, or

numbness during applying acupressure on the points LI4, ST36, and SP6 for any reason were excluded from the study

Women with MS at Tehran Multiple Sclerosis (MS) Association

The experimental group were received acupressure, at the acupoints (ST36, SP6, LI14) and the placebo group, were
received touching at the same points in the first session. The duration of each session of the intervention was 3 minutes
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Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Indirectness

bilaterally, for each group. In other words, the acupressure intervention, i.e. pressure on the acupoints, was conducted for
three minutes (several cycles including 10 seconds consecutive pressure and 2 seconds rest) on each of the mentioned
points, and then this was repeated for the opposite side of the body. This procedure took 18 minutes for each intervention
per day. During training session the researcher demonstrated the procedure in one part of the patient’s body, and asked
her to do the same herself on the other side of the body. The training was over when the correct practice by the patients
was ensured. It was explained to the patients that the accuracy of the points or channels are confirmed by the client feeling
warmth, heaviness, or numbness in that special areas.

None

The experimental group were received acupressure, at the acupoints (ST36, SP6, LI4) and the placebo group, were
received touching at the same points in the first session. The duration of each session of the intervention was 3 minutes
bilaterally, for each group. In other words, the acupressure intervention, i.e. pressure on the acupoints, was conducted for
three minutes (several cycles including 10 seconds consecutive pressure and 2 seconds rest) on each of the mentioned
points, and then this was repeated for the opposite side of the body. This procedure took 18 minutes for each intervention
per day. During training session the researcher demonstrated the procedure in one part of the patient’s body, and asked
her to do the same herself on the other side of the body. The training was over when the correct practice by the patients
was ensured. It was explained to the patients that the accuracy of the points or channels are confirmed by the client feeling
warmth, heaviness, or numbness in that special areas. These procedures were also performed in the placebo group but by
touching rather than pressing the required three points that were similar to the experimental group. Also the placebo group
was not given the pamphlet.

100

4 weeks after the intervention

Outcome indirectness due to short duration of follow-up
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Study arms
Acupressure (N = 50)
Acupressure at the acupoints (ST36, SP6, L14)

Control (N = 50)

Touching at the same points in the first session

Characteristics

Study-level characteristics
Characteristic

Ethnicity

Custom value

Arm-level characteristics

Characteristic

% Female

Sample size

Mean age (SD)
Mean (SD)

Study (N =100)

Iranian

Acupressure (N = 50)

n=50;% =100

31.88 (6.21)
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Characteristic Acupressure (N = 50) Control (N = 50)
Duration of MS (years) 2.86 (1.27) 3.16 (1.18)
Mean (SD)

Outcomes

Study timepoints
Baseline

4 week (End of treatment)

Fatigue Severity Scale

Outcome Acupressure, Baseline, N =50 Acupressure, 4 week, N =50 Control, Baseline, N =50 Control, 4 week, N =50
Fatigue Severity Scale 88.5 (55) 65.5 (83) 82.5 (54) 95.5 (59)
Mean (SD)

Fatigue Severity Scale - Polarity - Lower values are better

The fatigue severity scale (FSS) measures the patient’s ability to function with nine statements each of which are scored from 1-7 in Likert scale,
by classifying them as 1 (completely disagree) to 7 (completely agree). The final score is calculated by averaging the sum of responses divided by
nine. Therefore, the mean score was used to compare the severity of fatigue in the two groups

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
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Fatigue Severity Scale 8 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation High
process
Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended High
intended interventions (effect of assignment to interventions (effect of assignment to intervention)
intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data  Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the Some concerns
outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported Low
result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(follow-up is less than minimum
of three months in protocol)

Blikman, 2017

Bibliographic Blikman, L. J.; van Meeteren, J.; Twisk, J. W.; de Laat, F. A.; de Groot, V.; Beckerman, H.; Stam, H. J.; Bussmann, J.
Reference B.; group, Trefams-Ace study; Effectiveness of energy conservation management on fatigue and participation in
multiple sclerosis: A randomized controlled trial; Multiple Sclerosis; 2017; vol. 23 (no. 11); 1527-1541
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Study details

Trial name /
registration
number

Study location
Study setting
Study dates

Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Part of the TREFAMS-ACE programme consisting of multiple trials (Treating Fatigue in MS with Aerobic Training, Cognitive
Behavioural Therapy and Energy Conservation Management). Trial registration number: ISRCTN82353628.

The Netherlands
Outpatient
Patients recruited between November 2011 and March 2014

Financially supported by Fonds NutsOhra grant. Funder had no role in design or conduct of the study, data collection, data
management, data analysis, data interpretation, preparation and writing of the manuscript nor the approval of the
manuscript and decision to submit for publication. No conflicts of interest reported.

Definitive diagnosis of MS; severe fatigue (=235 on fatigue subscale of Checklist Individual Strength - CIS20r); aged between
18 and 70 years; ambulant (EDSS <6.0); no evident signs of an MS exacerbation or corticosteroid treatment within previous
3 months; and no infections, anaemia or thyroid dysfunction.

Depression (HADS-depression score >11); severe comorbidity (Cumulative lllness Rating Scale item scores 23); primary
sleep disorders; current pregnancy or having given birth within last 3 months; and newly initiated pharmacological (e.g.
amantadine) or non-pharmacological treatment for fatigue (e.g. energy conservation management, aerobic training,
cognitive behavioural therapy or other) within the last 3 months.

Potentially eligible people with MS initially recruited and informed by MS teams (rehabilitation, physicians, MS nurses and
neurologists) at two participating outpatient clinics. Rehabilitation physician checked the inclusion and exclusion criteria.

Individual energy conservation management. Aim to promote positive attitude aimed at active decision-making and the
optimum use of available energy to fit unique needs of each individual. Also intends to reduce the impact and severity of
fatigue, to increase patients' use of energy-conserving strategies and to improve their confidence in their management of
fatigue. Original content of a group course 'Managing Fatigue' by Packer et al. was adapted to fit 12 one-on-one 45 min
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Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Indirectness

Method of analysis

Study arms

sessions over a 4 month intervention period. Content of the energy conservation management programme given in the form
of a booklet to participants. Attention was given to individual learning and approaching style to produce the programme
contents. Motivational interviewing used as a communication technique to assist in exploring and resolving ambivalence to
change. Energy conservation strategies were an important part of each session. Various teaching methods used including
giving information, discussions, long- and short-term goal setting, practice activities and homework activities, all of which
aimed to assist integration of energy conservation principles into everyday tasks. Sessions were delivered by trained
occupational therapists that were already familier with MS, energy conservation strategies and the Packer group course
'Managing Fatigue'. Had to be qualified in motivational interviewing techniques. All sessions were performed by the same
therapist for each participant.

None reported

Information-only control group. Three MS nurse consultations of 45 min each by experienced nurses over 4 months. Nurses
trained to avoid providing treatment or treatment advice but instead gave standardised information about MS-related
fatigue. The aim of this control group was to control for attention and information about fatigue. Nurses were trained in how
to deliver this information without providing advice about treatment and informed of the restrictions about referral of patients
to other first or second line healthcare professionals within the hospital. Participants also provided with a brochure to
provide standardised information about MS-related fatigue. Each patient saw the same MS nurse at each of the sessions.
In some cases face-to-face sessions were replaced with phone sessions.

86 randomised (n=76 analysed in modified intention to treat analysis - those randomised with at least one follow-up
measurement).

Up to 12 months follow-up with outcomes reported at 8, 16, 26 and 52 weeks after starting the treatment. Time-points 26
and 52 were considered to best match the two follow-up time-points specified in the protocol and were therefore extracted.

None

Modified intention to treat - those randomised with at least one follow-up measurement
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Energy conservation management (N = 42)

Individual energy conservation management programme. Developed based on the group programme developed by Packer et al. Consisted of 12
sessions with an occupational therapist over 4 months.

Information only control (N = 44)

Three MS nurse consultations lasting 45 min each performed by experienced nurses over 4 months.

Characteristics

Arm-level characteristics

Characteristic Energy conservation management (N Information only control (N =
=42) 44)
% Female 34 (81.0%) 30 (68.2%)

number (%)

Mean age (SD) 47.7 (11) 46.6 (11.5)

Mean (SD)

Ethnicity NR NR

Text

Comorbidities NR NR

Text

Relapsing remitting MS n=32;%=76.2 Nn=32;%=727
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Characteristic Energy conservation management (N Information only control (N =
= 42) 44)

Sample size

Primary progressive MS nN=2;%=4.8 n=4;%=9.1

Sample size

Secondary progressive MS n=7;%=16.7 n=7;%=159

Sample size

Unknown n=1;%=24 n=1;%=23

Sample size

Years since diagnosis (years) 6.5 (3.7 to 17.3) 7.5 (3 to 14)

Median (IQR)

EDSS score 25(2t04) 1.8 (1t04)

Expanded Disability Status Scale. Scale 0-10. Higher indicates worse

disability.

Median (IQR)

Outcomes

Study timepoints

Baseline
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o 26 week (Performed at 26 weeks after starting treatment, meaning this time-point is 2 months following the last session of the intervention. Fits
into the 3-6 month time-point in protocol as is 6 month follow-up.)

o 52 week (Performed at 52 weeks after starting treatment, meaning this time-point is 8 months following the last session of the intervention. Fits
into the 6-12 month time-point in protocol as is 12 month follow-up.)

Results - energy conservation management group relative to control group

Outcome Energy conservation Energy conservation Energy conservation
management vs Information management vs Information management vs Information
only control, Baseline, N2 = 44, only control, 26 week, N2 = 37, only control, 52 week, N2 = 35,
N1 =42 N1=34 N1=34

CIS20r fatigue NR 0.08 0.48

Checklist Individual Strength fatigue
subscale. Scale 8-56. Baseline values,
mean (SD): 44.3 (7.9) vs. 43.6 (7.1)

P-value

CIS20r fatigue NR (NR to NR) -3.55 (-7.52 10 0.42) -1.45 (-5.46 to 2.56)
Checklist Individual Strength fatigue

subscale. Scale 8-56. Baseline values,

mean (SD): 44.3 (7.9) vs. 43.6 (7.1)

Mean (95% CI)

MFIS total score NR 0.71 0.97
Modified Fatigue Impact scale. Scale 0-

84. Baseline values, mean (SD): 45.1

(11.7) vs. 42.7 (14.4)

P-value
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Outcome Energy conservation Energy conservation Energy conservation
management vs Information management vs Information management vs Information
only control, Baseline, N2 = 44, only control, 26 week, N2 = 37, only control, 52 week, N2 = 35,
N1 =42 N1 =34 N1 =34

MFIS total score NR (NR to NR) 1.03 (-4.48 to 6.54) 0.1 (-5.46 to 5.65)

Modified Fatigue Impact scale. Scale O-
84. Baseline values, mean (SD): 45.1
(11.7) vs. 42.7 (14.4)

Mean (95% ClI)

MFIS physical subscale NR 0.58 0.96
Modified Fatigue Impact Scale - physical

subscale. Scale 0-36. Baseline values,

mean (SD): 21.2 (4.8) vs. 20.5 (5.7)

P-value

MFIS physical subscale NR (NR to NR) 0.74 (-1.87 to 3.34) 0.07 (-2.56 to 2.7)
Modified Fatigue Impact Scale - physical

subscale. Scale 0-36. Baseline values,

mean (SD): 21.2 (4.8) vs. 20.5 (5.7)

Mean (95% ClI)

MFIS cognitive subscale NR 0.97 0.89
Modified Fatigue Impact Scale -

cognitive subscale. Scale 0-40. Baseline

values, mean (SD): 19.9 (7.6) vs. 18.2

(8.8)

P-value
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Outcome Energy conservation Energy conservation Energy conservation
management vs Information management vs Information management vs Information
only control, Baseline, N2 = 44, only control, 26 week, N2 = 37, only control, 52 week, N2 = 35,
N1 =42 N1=34 N1 =34

MFIS cognitive subscale NR (NR to NR) 0.05 (-2.79 to 2.89) 0.2 (-3.07 to 2.66)

Modified Fatigue Impact Scale -
cognitive subscale. Scale 0-40. Baseline
values, mean (SD): 19.9 (7.6) vs. 18.2
(8.8)

Mean (95% ClI)

MFIS psychosocial subscale NR 0.48 0.53
Modified Fatigue Impact Scale -

psychosocial subscale. Scale 0-8.

Baseline values, mean (SD): 4.0 (1.8)

vs. 4.0 (1.9)

P-value

MFIS psychosocial subscale NR (NR to NR) 0.25 (-0.45 to 0.95) 0.22 (-0.48 to 0.93)
Modified Fatigue Impact Scale -

psychosocial subscale. Scale 0-8.

Baseline values, mean (SD): 4.0 (1.8)

vs. 4.0 (1.9)

Mean (95% CI)

FSS NR 0.72 0.89
Fatigue Severity Scale. Scale 1-7.

Baseline values, mean (SD): 5.3 (0.8)

vs. 5.1 (0.9)
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Outcome Energy conservation Energy conservation Energy conservation
management vs Information management vs Information management vs Information
only control, Baseline, N2 = 44, only control, 26 week, N2 = 37, only control, 52 week, N2 = 35,
N1 =42 N1=34 N1 =34

P-value

FSS NR (NR to NR) 0.06 (-0.28 to 0.4) -0.02 (-0.37 t0 0.32)

Fatigue Severity Scale. Scale 1-7.
Baseline values, mean (SD): 5.3 (0.8)
vs. 5.1 (0.9)

Mean (95% ClI)

SF-36 Physical Function NR 0.37 0.05
Scale 0-100. Baseline values, mean
(SD): 53.9 (24.8) vs. 59.2 (26.4)

P-value

SF-36 Physical Function NR (NR to NR) 2.91 (-3.4510 9.27) 6.5 (0.1t0 12.9)
Scale 0-100. Baseline values, mean
(SD): 53.9 (24.8) vs. 59.2 (26.4)

Mean (95% ClI)

SF-36 Role Physical NR 0.31 0.66
Scale 0-100. Baseline values, mean
(SD): 24.4 (33.8) vs. 34.1 (37.4)

P-value
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Outcome

SF-36 Role Physical
Scale 0-100. Baseline values, mean
(SD): 24.4 (33.8) vs. 34.1 (37.4)

Mean (95% Cl)

SF-36 Body Pain
Scale 0-100. Baseline values, mean
(SD): 65.3 (21.3) vs. 67.3 (21.9)

P-value

SF-36 Body Pain
Scale 0-100. Baseline values, mean
(SD): 65.3 (21.3) vs. 67.3 (21.9)

Mean (95% CI)

SF-36 general health
Scale 0-100. Baseline values, mean
(SD): 49.4 (14.0) vs. 50.7 (13.1)

P-value

SF-36 general health
Scale 0-100. Baseline values, mean
(SD): 49.4 (14.0) vs. 50.7 (13.1)

Mean (95% ClI)

Energy conservation

management vs Information

only control, Baseline, N2 = 44,

N1 =42

NR (NR to NR)

NR

NR (NR to NR)

NR

NR (NR to NR)
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Energy conservation
management vs Information
only control, 26 week, N2 = 37,
N1 =34

-8.83 (-26.06 to 8.41)

0.85

0.8 (-7.37 to 8.97)

0.24

3.22 (-2.14 to 8.57)
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3.88 (-13.53 to 21.29)

0.20

-5.37 (-13.62 to 2.87)

0.49

1.88 (-3.52 to 7.28)
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Outcome

SF-36 vitality
Scale 0-100. Baseline values, mean
(SD): 41.1 (15.3) vs. 44.0 (18.5)

P-value

SF-36 vitality
Scale 0-100. Baseline values, mean
(SD): 41.1 (15.3) vs. 44.0 (18.5)

Mean (95% ClI)

SF-36 Social Function
Scale 0-100. Baseline values, mean
(SD): 62.2 (16.9) vs. 60.5 (22.5)

P-value

SF-36 Social Function
Scale 0-100. Baseline values, mean
(SD): 62.2 (16.9) vs. 60.5 (22.5)

Mean (95% ClI)

SF-36 Role Emotional
Scale 0-100. Baseline values, mean
(SD): 68.3 (41.0) vs. 62.1 (39.7)

P-value

Energy conservation

Energy conservation

management vs Information management vs Information
only control, Baseline, N2 = 44, only control, 26 week, N2 = 37,
N1 =42 N1 =34

NR 0.91

NR (NR to NR)

NR

NR (NR to NR)

NR

-0.38 (-7.16 t0 6.4)

0.89

-0.56 (-8.79 to 7.68)

0.36
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Outcome

SF-36 Role Emotional
Scale 0-100. Baseline values, mean
(SD): 68.3 (41.0) vs. 62.1 (39.7)

Mean (95% Cl)

SF-36 Mental Health
Scale 0-100. Baseline values, mean
(SD): 67.7 (15.5) vs. 68.8 (14.7)

P-value

SF-36 Mental Health
Scale 0-100. Baseline values, mean
(SD): 67.7 (15.5) vs. 68.8 (14.7)

Mean (95% CI)

CIS20r concentration subscale
Checklist Individual Strength -
concentration subscale. Scale 5-35.

Baseline values, mean (SD): 20.9 (7.4)

vs. 20.0 (7.8)

P-value

CIS20r concentration subscale
Checklist Individual Strength -
concentration subscale. Scale 5-35.

Energy conservation
management vs Information
only control, Baseline, N2 = 44,
N1 =42

NR (NR to NR)

NR

NR (NR to NR)

NR

NR (NR to NR)
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Energy conservation
management vs Information
only control, 26 week, N2 = 37,

N1 =34

-8.05 (-25.15 to0 9.05)

0.58

1.81 (-4.61 to 8.23)

0.79

0.4 (-2.54 to 3.35)
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0.86
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Outcome Energy conservation
management vs Information
only control, Baseline, N2 = 44,
N1 =42

Baseline values, mean (SD): 20.9 (7.4)
vs. 20.0 (7.8)
Mean (95% CI)

CIS20r fatigue - Polarity - Lower values are better

MFIS total score - Polarity - Lower values are better

MFIS physical subscale - Polarity - Lower values are better
MFIS cognitive subscale - Polarity - Lower values are better
MFIS psychosocial subscale - Polarity - Lower values are better
FSS - Polarity - Lower values are better

SF-36 Physical Function - Polarity - Higher values are better
SF-36 Role Physical - Polarity - Higher values are better
SF-36 Body Pain - Polarity - Higher values are better

SF-36 general health - Polarity - Higher values are better
SF-36 vitality - Polarity - Higher values are better

SF-36 Social Function - Polarity - Higher values are better
SF-36 Role Emotional - Polarity - Higher values are better
SF-36 Mental Health - Polarity - Higher values are better

CIS20r concentration subscale - Polarity - Lower values are better
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Difference between the two groups at specific time-points

Adjusted model was adjusted for centre, gender, exacerbations and time since diagnosis. Unclear whether also adjusted for baseline value of
outcome but is possible as mentioned for the crude model but not clear if also included in the adjusted model.

Results - raw data

Outcome Energy Energy
conservation conservation
management, management, 26

Baseline, N =42 week, N=NA

Serious adverse events N=NA;%=NA n=NR;%=NR

Includes relapse (n=1 in ECM
group) and ischaemic bone disease
(n=1 control group) during treatment
period, as well as a further 6 events
(n=3 in each group) during follow-
up. Events were determined not to
be directly associated with
intervention.

No of events

Serious adverse events NA NA
Includes relapse (n=1 in ECM

group) and ischaemic bone disease

(n=1 control group) during treatment

period, as well as a further 6 events

(n=3 in each group) during follow-

up. Events were determined not to

be directly associated with

intervention.

140

Energy Information Information Information
conservation only control, only control, only control,
management, 52 Baseline, N= 26 week, N= 52 week, N =
week, N = 36 44 NA 40

n=4;%=11.1 N=NA;%= n=NR;%= n=4;%=10
NA NR

36 NA NA 40
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Outcome Energy Energy Energy Information
conservation conservation conservation only control,
management, management, 26 management, 52 Baseline, N =

Baseline, N =42 week, N =NA week, N = 36 44
Number analysed

Adverse events leading to N=NA;%=NA n=NR;%=NR n=0;%=0 n=NA; %=
withdrawal NA

No of events

Adverse events leading to NA NA 34 NA
withdrawal

Number analysed

Treatment adherence N=NA;%=NA n=NA;%=NA n=35;%=83 n=NA; %=
Assessed by occupational therapists NA

and MS nurses by completing

checklist to confrim whether each

participant adhered to the

programme.

Sample size

Treatment adherence NA NA 42 NA
Assessed by occupational therapists

and MS nurses by completing

checklist to confrim whether each

participant adhered to the

programme.
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Outcome Energy Energy Energy Information Information Information
conservation conservation conservation only control, only control, only control,
management, management, 26 management, 52 Baseline, N= 26 week, N= 52 week, N =
Baseline, N =42 week, N =NA week, N = 36 44 NA 40

Number analysed

For the treatment adherence outcome, this was measured at the end of the treatment period (4 months) in terms of how many adhered to the
complete programme. Available case analysis extracted for adverse events leading to withdrawal as sufficient information provided.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results CIS20r fatigue mean difference ECM relative to control 26 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process Low
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Some

concerns
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Some

concerns
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
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Section Question

Overall bias and Directness Overall Directness

Results CIS20r fatigue mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MFIS total score mean difference ECM relative to control 26 weeks
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Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MFIS total score mean difference ECM relative to control 52 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MFIS physical subscale mean difference ECM relative to control 26 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Overall bias and Directness Overall Directness

Results MFIS physical subscale mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MFIS cognitive subscale mean difference ECM relative to control 26 weeks

146
Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)

Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results MFIS cognitive subscale mean difference ECM relative to control 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MFIS psychosocial subscale mean difference ECM relative to control 26 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Overall bias and Directness Overall Directness

Results MFIS psychosocial subscale mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results FSS mean difference ECM relative to control 26 weeks
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Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results FSS mean difference ECM relative to control 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 Physical Function mean difference ECM relative to control 26 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Overall bias and Directness Overall Directness

Results SF-36 Physical Function mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 Role Physical mean difference ECM relative to control 26 weeks
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Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 Role Physical mean difference ECM relative to control 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 Body Pain mean difference ECM relative to control 26 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Overall bias and Directness Overall Directness

Results SF-36 Body Pain mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 General Health mean difference ECM relative to control 26 weeks
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Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 General Health mean difference ECM relative to control 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 Vitality mean difference ECM relative to control 26 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Overall bias and Directness Overall Directness

Results SF-36 Vitality mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 Social Function mean difference ECM relative to control 26 weeks
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Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 Social Function mean difference ECM relative to control 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 Role Emotional mean difference ECM relative to control 26 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Overall bias and Directness Overall Directness

Results SF-36 Role Emotional mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 Mental Health mean difference ECM relative to control 26 weeks
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Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 Mental Health mean difference ECM relative to control 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results CIS20r Concentration mean difference ECM relative to control 26 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question

Overall bias and Directness Overall Directness

Results CIS20r Concentration mean difference ECM relative to control 52 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results Serious Adverse Events during follow-up 52 weeks
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Answer

Directly
applicable

Answer
Low

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome
Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results adverse events leading to withdrawal during follow-up 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
Low

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable

Answer
Low

Some
concerns

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section

Domain 4. Bias in measurement of the outcome
Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results treatment adherence during follow-up 52 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Answer
Low
Low
High

Directly
applicable

Answer
Low

Some
concerns

Low

Some
concerns

Low

Some
concerns



Multiple Sclerosis
Non-pharmacological management of fatigue

Section Question Answer
Overall bias and Directness Overall Directness Directly
applicable

Bohlouli, 2021

Bibliographic Bohlouli, J.; Namjoo, I.; Borzoo-Isfahani, M.; Poorbaferani, F.; Moravejolahkami, A. R.; Clark, C. C. T.; Hojjati Kermani,

Reference M. A.; Modified Mediterranean Diet VS. Traditional Iranian Diet: Efficacy of Dietary Interventions on Dietary
Inflammatory Index Score, Fatigue Severity and Disability in Multiple Sclerosis Patients; British Journal of Nutrition;
2021; 1-35

Study details

Trial name / IRCT20181113041641N1

registration

number

Study location Iran

Study setting Outpatient

Study dates Interventions performed between July 2018 and February 2019

Sources of funding No support from any commercial organisation

Inclusion criteria  Mild-moderate relapsing remitting MS (EDSS up to 3, and receiving dimethyl fumarate 240 mg twice daily in last year);
aged 20-60 years; ability to write or recall dietary history.

Exclusion criteria  Other forms of MS; disease duration of less than one year with active relapses; viral infections such as Epstein Barr; major
medical ilinesses (such as cancer, allergy, other autoimmune diseases anticoagulant or antiplatelet use, and psychiatric
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

disorders); current smokers (one or more per day); left >40% blank items on Food Frequency Questionnaire at baseline;
and prescribed high dose corticosteroid therapy (>30 mg/day methylprednisolone).

Recruited using advertisements in local media outlets and clinicians’ invitation

Modified Mediterranean diet: modified version of Mediterranean diet (17% protein, 51% carbohydrate and 32% fat) based
on higher consumption of fresh fruits and and vegetables, whole grains, monounsaturated fatty acids, fish, and low to
moderate consumption of dairy products, meat, and poultry. Prescribed diet was individualised based on cultural and
personal preferences, and the elimination of any alcohol-containing foods and beverages.

None

Traditional Iranian diet: low in low-fat dairy products, whole grains; high in red meats, solid oils, refined grains, and
moderate intakes of legumes, fruits and vegetables); based on prior investigations, this diet consisted of 13 % protein, 58 %
carbohydrate and 29 % fat. This group did not continue their normal eating pattern - the original dietary principles in the
control group were maintained, however, the traditional Iranian diet plan was adjusted for energy intake to avoid
unexpected body weight changes. All the participants received an individualised diet plan.

180 randomised, 147 analysed at 6 months

Duration of follow- 6 months (end of intervention)

up

Indirectness

None

Method of analysis Per protocol - all apart from those with missing data
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Additional Subgroups:
comments
Type of MS: relapsing-remitting
EDSS score: <6.0
Disease modifying treatment status: all using dimethyl fumarate
Group vs individual: individual

Delivered remotely vs in person: remotely based on nature of intervention (diet)

Study arms
Modified Mediterranean diet (N = 90)

Traditional Iranian diet (N = 90)

Characteristics

Arm-level characteristics

Characteristic Modified Mediterranean diet (N = 90) Traditional Iranian diet (N = 90)
% Female n=57;%=83.8 n=65;% =823
Sample size
Mean age (SD) 38.6 (8.6) 40 (9.6)
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Characteristic Modified Mediterranean diet (N = 90) Traditional Iranian diet (N = 90)
Mean (SD)
Ethnicity NR NR

Custom value

Comorbidities NR NR

Custom value

Disease duration (years) 8.1 (5.7) 9.3 (6.9)
Mean (SD)

EDSS score 1.7 (0.7) 2(0.9)
Mean (SD)

Note that characteristics are given for the n=68 and n=79 analysed at 6 months, not those randomised

Outcomes
Study timepoints
Baseline

6 month (6 months - end of intervention)

Results - raw data
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Outcome Modified Mediterranean  Modified Mediterranean Traditional Iranian Traditional Iranian
diet, Baseline, N = 68 diet, 6 month, N = 68 diet, Baseline, N =79 diet, 6 month, N =79

MFIS - total score 72.4 (17.2) 63.9 (14.2) 69.5 (13.2) 75.9 (15.3)
Modified Fatigue Impact Scale. Scale
0-84.

Mean (SD)

MFIS - physical subscale 31.2(10.4) 28.5(8.8) 32.9 (9.2) 33.7 (10.2)
Scale 0-36.

Mean (SD)

MFIS - cognitive 35.8 (11.1) 30.2 (8.5) 36.6 (9.9) 36.1(7.1)
Scale 0-40.

Mean (SD)

MFIS - psychosocial 5.4 (3.1) 5.2 (2.6) 6 (2.9) 6.1 (3.4)
Scale 0-8

Mean (SD)

EDSS score 1.7 (0.7) 1.7 (0.6) 2 (0.9) 2.1(0.8)
Scale 0-10

Mean (SD)

Side effects (diarrhoea, abdomen n=NA; %=NA n=0;%=0 n=NA; %=NA n=0;%=0
pain, constipation and appetite
changes)

No of events
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MFIS - total score - Polarity - Lower values are better

MFIS - physical subscale - Polarity - Lower values are better
MFIS - cognitive - Polarity - Lower values are better

MFIS - psychosocial - Polarity - Lower values are better
EDSS score - Polarity - Lower values are better

Note, despite n=90 randomised to each group, baseline values given only for those analysed

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Result MFIS total score 6 months

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Section

Overall bias and Directness

Results MFIS physical score 6 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MFIS cognitive score 6 months

Question

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MFIS psychosocial score 6 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results EDSS score 6 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results side effects 6 months

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Boriji, 2018

Question

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Bibliographic Boriji, M.; Taghinejad, H.; Salimi, A. H.; The effect of motivational interviewing on fatigue in patients with multiple
Reference sclerosis; Archives of Neuroscience; 2018; vol. 5 (no. 3)

Study details

Secondary NR
publication of

another included
study- see primary
study for details

Other publications NR
associated with
this study included

in review

Trial name / NR

registration

number

Study location Iran

Study setting Shahid Mostafa Khomeini Teaching Hospital in the city of llam
Study dates During the year 2017

Sources of funding NR

Inclusion criteria  Confirmation of infliction with MS by a neurologist, reading and writing literacy, age range between 18 and 65 years,
residence in the city of llam, ability to communicate verbally, lack of any depression and anxiety based on patient records
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

and interviews, scores or 21 or higher on the scale of Mini - Mental State Examination, receiving no treatments disrupting
mental ability, memory, or thinking, and having no trouble communicating.

Relapses of the disease during the study, unwillingness to participate in the study, and absence in interventions for more
than one training session

A total number of 70 patients with MS referring to Shahid Mostafa Khomeini Teaching Hospital in the city of llam (as the
only centre providing care to MS patients) were placed in two experimental (intervention; 35 patients) and (control; 35
patients) groups

Motivational interviewing was conducted according to Miller and Rollnick’s Model for the experimental (intervention) group.
Since most effective interventions in healthcare centres are better provided in groups based on this model and
implementation of this type of interview in a group and in small clinical groups is better justified, the intervention in the
present study was also administered in a group. For this purpose, the patients were placed in seven groups of five
individuals and motivational interviewing was conducted, lasting between 45 to 60 minutes in five sessions (a total of 35
sessions over five weeks for all patients in the experimental and intervention group), and on a weekly basis for each group.
To track the interventions, a mobile or phone number was taken from the participants. The questionnaires were completed
before the interventions and four weeks after the final training session by patients in the experimental (intervention) and
control groups.

According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - not reported
According to disability (EDSS <6 and EDSS 26) - not reported

Disease modifying treatment status (currently using and not currently using) - not reported

Group vs individual - group

Delivered remotely vs in person - not clear

No details provided of control group. Just did not receive the intervention.
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Number of 70
participants

Duration of follow- 4 weeks post intervention. intervention was for 5 weeks so assuming it was at 9 weeks. downgraded for indirectness
up

Indirectness downgraded for indirectness as FU less than 3 months
Additional NR

comments

Study arms

motivational interviewing (N = 35)

control group (N = 35)

Characteristics

Arm-level characteristics

Characteristic motivational interviewing (N = 35) control group (N = 35)
% Female 12 8
Nominal
Age 32.6 (5.57) 35 (6.7)
Mean (SD)
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Outcomes
Study timepoints

9 week (study reports outcome measured at 4 weeks post intervention. intervention lasted 5 weeks.)

fatigue outcomes

Outcome motivational interviewing, 9 week, N = 32 control group, 9 week, N = 28
FIS (fatigue impact scale) 41.75 (14.35) 62.13 (7.69)

84 max score

Mean (SD)

FIS (fatigue impact scale) - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Fatigue outcomes-FIS(fatigue impact scale)-Mean SD-motivational interviewing-control group-t9

Section Question Answer
Domain 1: Bias arising from the randomisation Risk of bias judgement for the Some concerns
process randomisation process
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Section Question
Domain 2a: Risk of bias due to deviations from  Risk of bias for deviations from the
the intended interventions (effect of assignment intended interventions (effect of

to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing
outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of
the outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the
reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Bulguroglu, 2017

Answer

Low

High

(7 missing in experimental group due to flare up of
MS and 4 unwilling to continue. only 3 drop outs in
control group)

Some concerns
(knowledge of intervention and subjective

outcome measure)

Low

High

Partially applicable
(marked down for indirectness due to <3 month
FU)

Bibliographic Bulguroglu, I.; Guclu-Gunduz, A.; Yazici, G.; Ozkul, C.; Irkec, C.; Nazliel, B.; Batur-Caglayan, H. Z.; The effects of Mat
Reference Pilates and Reformer Pilates in patients with Multiple Sclerosis: A randomized controlled study; Neurorehabilitation;

2017; vol. 41 (no. 2); 413-422

Study details
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Trial name /
registration
number

Study location
Study setting
Study dates
Sources of funding
Inclusion criteria
Exclusion criteria
Recruitment /
selection of

participants

Intervention(s)

Population
subgroups

Not reported.

Turkey

Outpatient

Not reported

Not reported.

MS diagnosed by neurologist; EDSS score <4.0; aged >18 years; and no MS attack or any surgery in last 6 months.
Any orthopaedic, vision, hearing or perception problems which could affect results; and BMI of 30 or higher

Recruited from Department of Physiotherapy and Rehabilitation, Gazi University, Turkey

Pilates - 8 weeks: two groups randomised were combined for the purpose of this review into a single Pilates group and
compared with the control group. Mat Pilates and reformer Pilates sessions were held twice weekly for 60-90 min per
session. Taught key elements of Pilates in first session. Each movement was first demonstrated by a physiotherapist and
movements were controlled by a physiotherapist where needed with the necessary corrections made through tactile and
verbal warnings and imagery. Sessions started with warm-up exercises. Exercises performed standing up and centring in
the supine position. Continued with segmental upper and lower extremity movements. For cooling down, stretching
exercises and posture exercises were performed. All were performed with 10 repetitions in the first 2 weeks and 20
repetitions after 2 weeks. Mat Pilates involved increasing difficulty using different positions and elastic bands. Reformer
Pilates increased difficulty through different positions and increasing resistance of springs.

None reported.
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Comparator Control: asked to follow home programme consisting of relaxation and respiration exercises for 8 weeks, two times weekly.
Number of N=45 randomised (number in each group unclear but assuming 15 in each of the three original groups), n=38 analysed
participants

Duration of follow- Up to 8 weeks - end of treatment period
up

Indirectness Outcome - follow-up at 8 weeks is less than minimum of three months specified in the protocol

Method of analysis Per protocol - those randomised and that completed the study

Study arms
Pilates (N = 30)

Two separate groups were randomised (mat and reformer Pilates), but combined for the purpose of this review and compared to the control group.

Control - relaxation and respiration exercises (N = 15)

Characteristics

Arm-level characteristics

Characteristic Pilates (N = 30) Control - relaxation and respiration
exercises (N = 15)

% Female NR NR

Custom value
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Characteristic Pilates (N = 30) Control - relaxation and respiration
exercises (N = 15)

Mean age (SD) 45 (39.3-49.5) years for mat Pilates group and 37 (29.5-40.0) 40 (26.0-43.0) years
Median (IQR) years for reformer Pilates group
Ethnicity NR NR

Custom value

Comorbidities NR NR

Custom value

Duration of iliness (years) 4.5 (3.0-13.3) years for mat Pilates group and 2.0 (1.0-3.0) 3.0 (1.0-8.5) years
Median (IQR) years for reformer Pilates group

EDSS score 1.8 (1.1-3.3) for mat Pilates group and 2.0 (1.0-3.0) for reformer 1.0 (0.5-2.0)
Scale 0-10. Higher indicates Pilates group

increased disability.

Median (IQR)

Outcomes

Study timepoints
Baseline

8 week (8 weeks - end of treatment period)
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Results - raw data

Outcome Pilates, Baseline, N = 30 Pilates, 8 week, N = 25 Control - relaxation and Control - relaxation and

respiration exercises,
Baseline, N =15

Fatigue Severity 49 (33.25-54.25) for mat Pilates 43.5 (26.75-50.50) for mat Pilates 44 (18.0-53.5)
Scale group (n=12) and 48 (40.5-51.0)  group (n=12) and 39 (32.5-48.0)
Scale usually 9-63. for reformer Pilates group (n=13) for reformer Pilates group (n=13)

Median (IQR)

Fatigue Severity NA 0.034 for mat Pilates and 0.008 NA
Scale for reformer Pilates
Scale usually 9-63.

P-value vs.
baseline

MSQOL-54 74.54 (65.43-83.41) for mat Pilates 77.23 (70.2-84.54) for mat Pilates 75.65 (68.08-86.38)
mental health (n=12) and 69.2 (65.86-71.41) for (n=12) and 74.58 (70.39-80.58)

composite reformer Pilates group (n=13) for reformer Pilates (n=13)

Scale usually 0-

100.

Median (IQR)

MSQOL-54 NA 0.006 for mat Pilates and 0.002 NA
mental health for reformer Pllates

composite

Scale usually 0-

100.
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Outcome Pilates, Baseline, N = 30 Pilates, 8 week, N = 25 Control - relaxation and Control - relaxation and
respiration exercises, respiration exercises, 8
Baseline, N =15 week, N=13

P-values vs.
baseline

MSQOL-54 74.54 (65.43-83.41) for mat Pilates 75.8 (70.83-86.42) for mat Pilates 77.35 (68.17-88.31) 82.64 (66.77-91.27)
physical health  (n=12) and 71.14 (67.26-74.35) for (n=12) and 76.3 (74.39-83.37) for

composite reformer Pilates group (n=13) reformer Pilates group (n=13)

Scale usually 0-

100.

Median (IQR)

MSQOL-54 NA 0.005 for mat Pilates and 0.002 NA 0.023
physical health for reformer Pilates

composite

Scale usually 0-

100.

P-value vs.
baseline

Fatigue Severity Scale - Polarity - Lower values are better
MSQOL-54 mental health composite - Polarity - Higher values are better
MSQOL-54 physical health composite - Polarity - Higher values are better

Note that baseline values given are for those analysed (n=25 vs. n=13) rather than those randomised.
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results FSS 8 weeks

Section Question

Domain 1: Bias arising from the randomisation process  Risk of bias judgement for the randomisation

process

Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended

intended interventions (effect of assignment to interventions (effect of assignment to intervention)

intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the
reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MSQOL-54 mental health 8 weeks
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MSQOL-54 physical health 8 weeks

Section

Domain 1: Bias arising from the randomisation process

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process
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Section

Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Callesen, 2020

Bibliographic
Reference

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Answer

Some concerns

Some concerns

Some concerns

Low

High

Indirectly applicable
(8 weeks follow-up does not reach
minimum 3 months in protocol)

Callesen, J.; Cattaneo, D.; Brincks, J.; Kjeldgaard Jorgensen, M. L.; Dalgas, U.; How do resistance training and
balance and motor control training affect gait performance and fatigue impact in people with multiple sclerosis? A

randomized controlled multi-center study; Multiple Sclerosis; 2020; vol. 26 (no. 11); 1420-1432

Study details

Secondary
publication of
another included

No additional information.
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study- see primary
study for details

Other publications No additional information.
associated with
this study included

in review

Trial name / NCT02870023

registration

number

Study type Cluster randomised controlled trial
Study location Denmark

Study setting Outpatient follow up

Study dates September 2016 to October 2018

Sources of funding The work was supported by the Danish foundation TrygFonden.

Inclusion criteria  Age >18, confirmed diagnosis of multiple sclerosis, Expanded Disability Status Scale: 2.0-6.5, Six Spot Step Test score >8
seconds or Timed 25-Foot Walk >5 seconds, relapse-free within the past 8 weeks, and no adjustment of disease -modifying
medication or medication that affects gait performance and spasticity within the past 8 weeks.

Exclusion criteria Co-morbidity in terms of cognitive disorders or alcohol abuse (based on clinical judgement), pathologies that did not allow
systematic resistance training >1 session/week within the last 3 months.

Recruitment / People who were invited via seven multiple sclerosis clinics and targeted advertisements sent out via the Danish MS
selection of Society. Eligibility according to the criteria that concerned co-morbidity, disease activity, medication and EDSS score was
participants
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Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Indirectness

provided by neurologists based on journal records. Furthermore, it was registered if participants changed disease modifying
medication and/or started/terminated medical treatment affecting gait during the study.

Vestibular therapy and resistance training.

Concomitant therapy: No additional information.

Group vs. individual: Unclear/not stated.

Delivered remotely vs. in person: In person.

According to type: See participant characteristics table. Majority relapsing-remitting but mixed.
EDSS: See participants characteristics table. EDSS <6.

Disease modifying treatment status: Unclear. However, people were advised to not change their disease modifying
treatment, so likely people were taking it.

Compared to each other and compared to no treatment/usual care.

71

10 weeks (results after 10 weeks are reported for the control group. As this group receives the intervention at this point this
data is not included as it invalidates the comparison).

Outcome indirectness: The amount of follow up is <3 months and so will be downgraded for indirectness as per the
protocol.
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Additional Analysis were carried out as intention-to-treat, where all participants who completed the baseline assessment were
comments included regardless of their adherence to the allocated intervention. Carry forward imputations were not used to replace
missing data in the primary intention to treat analysis.

Study arms
Vestibular rehab (balance and motor control training) (N = 28)

7 centers. Balance and motor control training consisting of 20 1-hour training sessions over 10 weeks (2 sessions/week). All sessions started with
a 10 minute warm-up on a stationary bicycle or treadmill. The intervention was developed on previously published programs and according to the
principle of the task-oriented approach, thus addressing salient tasks including sitting (5 minutes), standing (5 minutes), stepping (10 minutes),
walking (2 x 10 minutes), an eye movement training (10 minutes). To ensure the exercises were sufficiently challenging, the relative complexity
level of an exercise was maintained by variation and by progression obtained by alteration of geometry of the base of support, by changing
movement speed, by adding sensory conditions to promote better use of proprioceptive and visuo-vestibular information, and by addition of
segmental movement. Furthermore, as a means of progression, and to promote cognitive load related to divided attention, cognitive multitask
challenges were added to some of the exercises. Exercise intensity was derived from the rate of failure, as this was interpreted as an indication of
how challenging a given task was perceived. Visual displacement of the centre of mass and excessive corrective upper limb movements were
considered failure. Physiotherapists with experience in providing the intervention managed the programs. The therapists were instructed to aim for
a level of difficulty, where the participants experienced failure but still reached successful execution in more than 50% of attempts/time.

Resistance training (progressive resistance training) (N = 23)

7 centers. Training consisting of 21-hour training session over 10 weeks (2 sessions/week). Each session started with a 10-minute warm-up on a
stationary bicycle or treadmill. The program predominantly targeted knee and hip flexion and extension where the exercises progressed from three
sets of 10 repetition at 15RM toward four sets of 8 repetitions at 8RM. The exercises were conducted in machines that targeted the specified
muscle groups, but type of machines could vary between centers. All training sessions were supervised by physiotherapists who were trained to
deliver the intervention.

No treatment (N = 20)
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6 weeks. People waiting for 10 weeks, where they were encouraged to maintain usual care and level of physical activity. Thereafter, they received
an intervention with one weekly session of vestibular rehab and one weekly session of resistance training.

Characteristics

Arm-level characteristics

Characteristic Vestibular rehab (balance and motor control Resistance training (progressive resistance No treatment (N =
training) (N = 28) training) (N = 23) 20)

% Female n=23;% =82 n=16;% =70 n=16; % =80

Sample size

Mean age (SD) 51 (31 to 75) 52 (38 to 64) 56 (30 to 73)

Median age (range)

Median (IQR)

Ethnicity NR NR NR

Nominal

Comorbidities NR NR NR

Nominal

EDSS (median 4 (210 6.5) 4 (21t06.5) 3.5 (210 6.5)

[range])

Median (IQR)

Relapsing-remitting n=NR; % =75 n=NR;%=70 n=NR; % =65
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Characteristic Vestibular rehab (balance and motor control
training) (N = 28)

Sample size

Secondary n=NR;%=14
progressive

Sample size

Primary progressive n=NR; % = 11

Sample size

Outcomes
Study timepoints

e Baseline
¢ 10 week (Outcomes at this time will be downgraded for indirectness due

Resistance training (progressive resistance
training) (N = 23)

n=NR; % =22

n=NR;%=9

to short follow up period (<3 months).)

No treatment (N =
20)

n=NR;%=15

n=NR; % =20

Vestibular rehab compared to resistance training compared to no treatment at 3-6 months - Continuous outcomes (change scores)

Outcome Vestibular rehab  Vestibular rehab  Resistance training Resistance training No
(balance and motor (balance and motor (progressive (progressive treatment, treatment, 10
ance training), resistance training), Baseline, N = week, N =20

control training),  control training),  resist

No

Baseline, N = 28 10 week, N = 28 Baseline, N = 23 10 week, N = 23 20
Patient-reported 40.8 (11.1) NR (NR) 43.9 (15.8) NR (NR) 41.9 (15.3) NR (NR)
outcome measures to
assess MS fatigue
(Modified Fatigue
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Outcome Vestibular rehab  Vestibular rehab  Resistance training
(balance and motor (balance and motor (progressive
control training), control training), resistance training),
Baseline, N = 28 10 week, N = 28 Baseline, N = 23

Impact Scale)
Scale range: 0-84

Mean (SD)

Patient-reported NR (NR to NR) -11.1 (-15.3t0-6.9) NR (NR to NR)
outcome measures to

assess MS fatigue

(Modified Fatigue

Impact Scale)

Scale range: 0-84

Mean (95% CI)

Resistance training
(progressive
resistance training),
10 week, N =23

-12.8 (-17.7 to -7.8)

No
treatment,
Baseline, N =
20

NR (NR to
NR)

Patient-reported outcome measures to assess MS fatigue (Modified Fatigue Impact Scale) - Polarity - Lower values are better

Outcomes at this time will be downgraded for indirectness due to short follow up period (<3 months).

Vestibular rehab compared to resistance training compared to no treatment at 3-6 months - Dichotomous outcomes

Outcome Vestibular rehab  Vestibular rehab  Resistance training
(balance and (balance and (progressive
motor control motor control resistance training),
training), Baseline, training), 10 week, Baseline, N = 23
N =28 N =28

Adverse events leading NA 0 NA

to withdrawal
Resistance training. 1
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Outcome Vestibular rehab  Vestibular rehab  Resistance training Resistance training No No
(balance and (balance and (progressive (progressive treatment, treatment,
motor control motor control resistance training), resistance training), Baseline, N 10 week, N =
training), Baseline, training), 10 week, Baseline, N = 23 10 week, N =23 =20 20
N =28 N =28

intermittent low back pain,
1 fatigue following
session, 3 falls unrelated
to training sessions

Nominal

Outcomes at this time will be downgraded for indirectness due to short follow up period (<3 months).

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Cluster randomised trials

Vestibular rehab compared to resistance training compared to no treatment at 3-6months — Continuous outcomes (change scores)-Patient-
reported outcome measures to assess MS fatigue (Modified Fatigue Impact Scale)-Mean Nine Five Percent Cl -Vestibular rehab (balance and
motor control training)-Resistance training (progressive resistance training)-No treatment-t10

Section Question Answer
1a. Bias arising from the randomisation process Risk of bias judgement for the randomisation Some concerns
process
1b. Bias arising from the timing of identification and Risk of bias judgement for the timing of Low
recruitment of individual participants in relation to timing of identification and recruitment of individual
randomisation participants in relation to timing of randomisation
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Section Question Answer

2. Bias due to deviations from intended interventions (If Risk of bias judgement for deviations from intended Some concerns
your aim is to assess the effect of assignment to interventions
intervention, answer the following questions).

3. Bias due to missing outcome data Risk of bias judgement for missing outcome data Some concerns

4. Bias in measurement of the outcome Risk of bias judgement for measurement of the Some concerns
outcome

5. Bias in selection of the reported result Risk of bias for selection of the reported result Low

Overall bias and Directness Risk of bias judgement High

Overall bias and Directness Overall Directness Partially applicable

(Downgraded due to outcome
indirectness (<3 months follow
up duration))

Vestibular rehab compared to resistance training compared to no treatment at 3-6 months — Dichotomous outcomes -Adverse events leading to
withdrawal — Nominal - Vestibular rehab (balance and motor control training)-Resistance training (progressive resistance training)-No treatment-t10

Section Question Answer
1a. Bias arising from the randomisation process Risk of bias judgement for the randomisation Some concerns
process
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Section Question Answer
1b. Bias arising from the timing of identification and Risk of bias judgement for the timing of Low
recruitment of individual participants in relation to timing of identification and recruitment of individual

randomisation participants in relation to timing of randomisation

2. Bias due to deviations from intended interventions (If Risk of bias judgement for deviations from intended Some concerns
your aim is to assess the effect of assignment to interventions
intervention, answer the following questions).

3. Bias due to missing outcome data Risk of bias judgement for missing outcome data Some concerns

4. Bias in measurement of the outcome Risk of bias judgement for measurement of the Some concerns
outcome

5. Bias in selection of the reported result Risk of bias for selection of the reported result Low

Overall bias and Directness Risk of bias judgement High

Overall bias and Directness Overall Directness Partially applicable

(Downgraded due to outcome
indirectness (<3 months follow
up duration))

Correale, 2021
Bibliographic Correale, L.; Buzzachera, C. F.; Liberali, G.; Codrons, E.; Mallucci, G.; Vandoni, M.; Montomoli, C.; Bergamaschi, R.;

Reference Effects of Combined Endurance and Resistance Training in Women With Multiple Sclerosis: A Randomized
Controlled Study; Frontiers in neurology [electronic resource].; 2021; vol. 12; 698460

Study details
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Trial name / Not reported
registration

number

Study location Italy

Study setting Outpatient
Study dates Not reported

Sources of funding Not reported

Inclusion criteria  Definite relapsing-remitting MS according to 2010 McDonald’s criteria; Expanded Disability Status Scale score <4;
pyramidal function between 1 to 3; independent ambulation without uses of unilateral assistance; age >18 and <60 years;
and acceptance of treatment

Exclusion criteria  Neuropathic pain of the lower limbs; severe cognitive impairments; alcoholism; medical comorbidities and/or a medical
condition contraindicating participation in the study; had experienced an MS attack within the past eight weeks; were
pregnant; and engaged in regular exercise over the past six months.

Recruitment / All participants were recruited from those referred to the neurologist of the IRCCS Casimiro Mondino Foundation of Pavia
selection of for periodic clinical and electrophysiological evaluations.

participants

Intervention(s) Endurance and resistance training: attended training facility twice weekly on non-consecutive days for 12 weeks to take part

in combination of endurance and resistance training, with sessions between 45 and 60 min. Each training session began
with a 5 min warm-up, which involved moderate-intensity aerobic exercise (~50% heart rate reserve) on either a motorised
treadmill or a cycle ergometer. Then asked to complete a 25-min aerobic training at a moderate to-vigorous exercise
intensity (50—70% heart rate reserve), with heart rate monitored continuously throughout each session. Exercise intensity
was progressively increased or decreased every 2 weeks based on heart rate responses. The endurance training was
followed by resistance training, consisting of calisthenics, dumbbells, and elastic band exercises for the major muscle
groups, with participants being instructed to complete three sets of 8—12 repetitions for each exercise. The rest period
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between sets and exercises was 60—90 s. The load was increased when three sets of 12 repetitions of an exercise could be
easily completed. All sessions conducted at same time of day under similar environmental conditions and supervised by
trained research staff member. Participants had to attend at least 90% of scheduled sessions to be considered compliant.
Instructed to maintain usual daily activities and dietary patterns.

Population None

subgroups

Comparator Control - no further details, assume no intervention.

Number of 27 randomised, 23 analysed (all dropouts were in control group)
participants

Duration of follow- 12 weeks - end of intervention
up

Indirectness None
Method of analysis Per protocol - all apart from those with missing data

Additional Subgroups:
comments
Type of MS: relapsing-remitting
EDSS score: <6.0
Disease modifying treatment status: unclear
Group vs individual: unclear, possibly group

Delivered remotely vs in person: in person sessions
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Study arms

Endurance + resistance training (N = 14)

Control (N = 13)

Characteristics

Arm-level characteristics

Characteristic Endurance + resistance training (N = 14) Control (N =13)
% Female n=14;% =100 n=9;%=100
Sample size

Mean age (SD) 45.4 (7.2) 48.3 (6.1)

Mean (SD)

Ethnicity NR NR

Custom value

Comorbidities NR NR

Custom value

Note that characteristics are given for those analysed (n=14 and n=9, respectively), not those randomised (n=14 and n=13, respectively)

Outcomes
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Study timepoints
Baseline

e 12 week (12 weeks - end of intervention)

Results - change from baseline at 12 weeks

Outcome Endurance + resistance training, 12 week vs Control , 12 week vs

Baseline, N = 14

MFIS - Italian version -16.3 (16.6)
Modified Fatigue Impact Scale. Scale 0-84. Baseline values were
39.9 (15.0) and 44.8 (16.3)

Mean (SD)

Beck Depression Inventory Il - Italian version -7 (5.6)
Scale 0-63. Baseline values were 16.6 (9.3) and 15.4 (7.2)

Mean (SD)

MSQoL-54 mental composite (Italian version) 11.1 (18.9)
Scale 0-100. Baseline values were 48.6 (19.3) and 51.5 (18.2)

Mean (SD)

MSQolL-54 physical composite (Italian version) 10 (15.5)
Scale 0-100. Baseline values were 57.5 (22.4) and 55.4 (23.8)

Mean (SD)

MFIS - Italian version - Polarity - Lower values are better

Beck Depression Inventory Il - Italian version - Polarity - Lower values are better
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MSQoL-54 mental composite (Italian version) - Polarity - Higher values are better
MSQoL-54 physical composite (Italian version) - Polarity - Higher values are better

Note number analysed at 12 weeks are reported, including for baseline values (n=14 and n=9, respectively)

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results MFIS total 12 weeks change

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Overall Directness
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Results Beck Depression Inventory 12 weeks change

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MSQoL-54 mental composite 12 weeks change

Section

Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)
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Section
Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MSQoL-54 physical composite 12 weeks change

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Question
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
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Section Question Answer

Overall bias and Directness Risk of bias judgement High

Overall bias and Directness Overall Directness Directly
applicable

Dilek Dogan, 2021

Bibliographic Dilek Dogan, H.; Tan, M.; Effects of Reflexology on Pain, Fatigue, and Quality of Life in Multiple Sclerosis Patients:

Reference A Clinical Study; Alternative therapies in health and medicine.; 2021; vol. 31

Study details

Study location Turkey
Study setting Outpatient
Study dates Data collected between 20/05/2013 and 25/01/2015

Sources of funding No funding

Inclusion criteria  diagnosed with MS for at least 6 months; aged 218 years; <5.5 on EDSS score (able to walk without aid or rest for 200 m);
no visual or hearing impairment; not being in MS relapse period; not having used any complementary alternative therapy
previously; had both right and left feet; and no vascular disease, ulcer infection, fracture, sprains or surgical intervention in

left or right foot.

Exclusion criteria  No further criteria reported
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Indirectness

Additional
comments

Recruited from those diagnosed with MS at Neurology Clinic of Selcuk University Hospital and Neurology Clinic of Mevlana
University Hospital. Data collected between 20/05/2013 and 25/01/2015.

Reflexology: 12-week reflexology intervention. Applied in ergonomic and adjustable therapy chair in a neurology clinic.
Performed by considering sympathetic and parasympathetic nervous systems with more intense focus on certain points in
line with expert opinion. Researcher took theoretical and practical reflexology courses in the Association of Reflexologists
and Reflexology. Three sessions weekly using pure olive oil. Process involved warm up movements for 1 min using
rotation, stretching of Achilles tendon, wrist release, running the toe on the soles of the feet and laundry ringing methods.
Warm up methods completed by applying pressure to solar plexus. Brain area then massaged for 4 min. Epiphyseal,
hypothalamus and pituitary gland points in the toes massaged. Reflexology also applied to spinal region, lymphatic system,
shoulder, elbow, hip and knee regions, intestinal regions, reproductive organs, bladder region, mouth and jaw muscles.
Foot loosening movements performed also. Session completed in 15-20 min by applying pressure to solar plexus.
Repeated for each foot. Also received routine treatment.

None

Control: no intervention was performed for the 12-week trial period and patients continued their routine clinical treatment.

66 randomised, 60 analysed (n=3 dropping from each group)

12-weeks - end of intervention

None

Analysed those that completed or were adherent to the intervention, per protocol? Excluded n=2 in reflexology group that
did not attend regularly.
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Study arms

Reflexology + routine treatment (N = 33)

Control (no intervention)l + routine treatment (N = 33)

Characteristics

Arm-level characteristics

Characteristic Reflexology + routine Control (no intervention)l + routine
treatment (N = 33) treatment (N = 33)
% Female NR NR

Custom value

Mean age (SD) 36.43 (8.53) 39.46 (10.43)
Mean (SD)
Ethnicity NR NR

Custom value

Comorbidities NR NR

Custom value

Disease duration (years) 7.33 (3.84) 6.15 (4.65)
Mean (SD)
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Characteristic

EDSS score
Mean (SD)

Relapsing-remitting

Definition used in paper 'in form of attacks and healings'

Sample size

Secondary progressive

Definition used in paper 'beginning in form of attacks and healings, later

worsening'

Sample size

Primary progressive

Definition used in paper 'exhibiting progressive, starting from the first
attack or increasingly worsening with every attack'

Sample size

MS drug use

Sample size

Reflexology + routine
treatment (N = 33)

2.33(1.49)

n=24;% =80
n=5;%=16.7
n=1;%=3.3

n=23;%=76.7

Control (no intervention)l + routine
treatment (N = 33)

2.25 (1.41)

n=23;%=76.7

nN=6; % =20
n=1;%=33
n=24;%=80

Note that baseline characteristics are given for the n=30 analysed in each arm not the n=33 randomised to each arm

Outcomes

Study timepoints
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Baseline

12 week (12-weeks - end of intervention period)

Results - raw data

Outcome Reflexology + routine Reflexology + routine
treatment, Baseline, N treatment, 12 week, N
=30 =30

Fatigue Severity Scale 5.33 (1.13) 2.62 (1.35)

Scale 1-7.

Mean (SD)

MSQOL-54 - physical 49.34 (15.51) 65.55 (14.31)

composite

MS Quality of Life-54. Scale
usually 0-100 but unclear.

Mean (SD)

MSQOL-54 mental composite 52.44 (16.37) 72.81 (16.56)
MS Quality of Life-54. Scale
usually 0-100 but unclear.

Mean (SD)

MSQOL-54 - health change 57.5 (19.85) 73.33 (17.28)
MS Quality of Life-54. Scale

usually 0-100 but unclear.

Significant difference at baseline.
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routine treatment,
Baseline, N = 30

4.91 (1.61)

44.19 (17.93)

47.86 (19.88)

39.16 (24.28)

routine treatment, 12 week,
N =30

4.97 (1.8)

41.12 (19.89)
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Outcome Reflexology + routine Reflexology + routine Control (no intervention)l + Control (no intervention)l +
treatment, Baseline, N treatment, 12 week, N routine treatment, routine treatment, 12 week,
=30 =30 Baseline, N = 30 N=30

Mean (SD)

Fatigue Severity Scale - Polarity - Lower values are better
MSQOL-54 - physical composite - Polarity - Higher values are better
MSQOL-54 mental composite - Polarity - Higher values are better
MSQOL-54 - health change - Polarity - Higher values are better

Note that although n=33 were randomised to each group, the study only gives the results at baseline for the n=30 per group that were analysed at
end of intervention

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results FSS 12 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process Some
concerns
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Some
concerns
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Section

Domain 4. Bias in measurement of the outcome
Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MSQOL-54 physical composite 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome
Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results MSQOL-54 mental composite 12 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome
Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MSQOL-54 health change 12 weeks

Question

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process High
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Some
concerns
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Low
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable

Eftekhari, 2018

Bibliographic Eftekhari, E.; Etemadifar, M.; Impact of clinical mat pilates on body composition and functional indices in female
Reference patients with multiple sclerosis; Crescent Journal of Medical and Biological Sciences; 2018; vol. 5 (no. 4); 297-305

Study details

Secondary No additional information.
publication of
another included
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study- see primary
study for details

Other publications No additional information.
associated with
this study included

in review

Trial name / No additional information.
registration

number

Study type Randomised controlled trial (RCT)
Study location Iran.

Study setting Community.

Study dates April and June 2015.

Sources of funding This study was financially supported by the Najafabad Branch.
Inclusion criteria  Females with multiple sclerosis and EDSS 2-6.

Exclusion criteria  Exercise during the last 3 months; back problems; pregnancy; epliepsy; cancer.

Recruitment / Volunteers who were enrolled at the Goldasht Multiple Sclerosis Center

selection of

participants

Intervention(s) Mat pilates for 8 consecutive weeks based on the progressive program. The protocol consisted of special exercises which

were based on core stability with low to moderate intensity according to the ability of the patients participating in the study.
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The protocol of training was designed in a way to avoid exacerbation, hyperthermia, fatigue and to maintain balance during
training. The duration of the protocol was 8 weeks which consisted of 3 days per week with 48 hours rest between each
session. The training session began with 10 minutes of warm-up which consisted of 2 repetitions of breathing, imprint-
release, supine spinal, head nodes, shoulder shrugs. The main exercise was done for 30 to 40 minutes and consisted of 1-
2 sets of 10 repetitions of 100, 1-2 sets of 3-10 repetitions of roll up, roll down, single leg circle (consisting of 10 seconds of
exercise and 10 seconds of rest for 10 repetitions, and 30 seconds between each movement) and 60 seconds of rest
between each set (each exercise took nearly 7 minutes) and cool down was done with a 10-minute duration like a warm-up.

Concomitant therapy: Not stated/unclear.

Intervention subgroups:
Group vs. individual: Unclear/not stated.

Delivered remotely vs. in person: In person

Population According to type: Relapsing-remitting MS
b
SR According to disability: EDSS 2-6 (mixed).

Disease modifying treatment status: Not stated/unclear.

Comparator Usual care (Continued with their routine life)
Number of 30
participants

Duration of follow- 8 weeks (outcomes will be downgraded for indirectness due to short follow up duration [<3 months]).
up

Indirectness Outcome indirectness: due to short follow up duration (<3 months).
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Additional Outcomes were assessed by available case analysis.
comments

Study arms
Pilates (N = 15)

Mat pilates for 8 consecutive weeks based on the progressive program. The protocol consisted of special exercises which were based on core
stability with low to moderate intensity according to the ability of the patients participating in the study. The protocol of training was designed in a
way to avoid exacerbation, hyperthermia, fatigue and to maintain balance during training. The duration of the protocol was 8 weeks which
consisted of 3 days per week with 48 hours rest between each session. The training session began with 10 minutes of warm-up which consisted of
2 repetitions of breathing, imprint-release, supine spinal, head nodes, shoulder shrugs. The main exercise was done for 30 to 40 minutes and
consisted of 1-2 sets of 10 repetitions of 100, 1-2 sets of 3-10 repetitions of roll up, roll down, single leg circle (consisting of 10 seconds of exercise
and 10 seconds of rest for 10 repetitions, and 30 seconds between each movement) and 60 seconds of rest between each set (each exercise took
nearly 7 minutes) and cool down was done with a 10-minute duration like a warm-up.

Usual care (N = 15)

Continued with their routine life

Characteristics

Arm-level characteristics

Characteristic Pilates (N = 15) Usual care (N = 15)
% Female 15 15
Nominal
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Characteristic Pilates (N = 15) Usual care (N = 15)
Mean age (SD) 34.46 (7.29) 31.41 (8.89)

Mean (SD)

Ethnicity NR NR

Nominal

Comorbidities NR NR

Nominal

Outcomes

Study timepoints

e Baseline
¢ 8 week (Outcomes will be downgraded for indirectness due to short follow up duration (<3 months))

Pilates compared to usual care at 3-6 months - Continuous outcomes (final value)

Outcome Pilates, Baseline, Pilates, 8 week, Usual care, Usual care, 8
N=15 N=13 Baseline, N =15 week, N =12
Patient-reported outcome measures to assess MS fatigue 10 (2.54) 6.46 (3.35) 8.5 (4.29) 10.5 (4.18)

(Modified Fatigue Impact Scale)
Scale range: 0-84

Mean (SD)

Patient-reported outcome measures to assess MS fatigue (Modified Fatigue Impact Scale) - Polarity - Lower values are better
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Outcomes will be downgraded for indirectness due to short follow up duration (<3 months)

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Pilates compared to usual care at 3-6 months — Continuous outcomes (final value) - Patient-reported outcome measures to assess MS
fatigue (Modified Fatigue Impact Scale) — Mean SD — Pilates - Usual care - t8

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation High
process
Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended Some concerns
intended interventions (effect of assignment to interventions (effect of assignment to intervention)
intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data  Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the Low
outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the Low

reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Partially applicable

(Downgraded due to short follow
up duration (<3 months))
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Ehde, 2015

Bibliographic Ehde, D. M.; Elzea, J. L.; Verrall, A. M.; Gibbons, L. E.; Smith, A. E.; Amtmann, D.; Efficacy of a Telephone-Delivered

Reference Self-Management Intervention for Persons With Multiple Sclerosis: A Randomized Controlled Trial With a One-Year
Follow-Up; Archives of Physical Medicine & Rehabilitation; 2015; vol. 96 (no. 11); 1945-58.e2

Study details

Trial name / NCT00944190
registration
number

Study location USA

Study setting Outpatient

Study dates Study conducted between April 2011 and September 2013

Sources of funding StataCorp LP mentioned as a 'supplier'.

Inclusion criteria  aged 218 years; self-reported physician diagnosis of MS; and at least one of the following: moderate depressive symptoms
(score 10-14 on PHQ-9), presence of chronic pain (average pain intensity 23 in past week on 0-10 numeric rating scale) or
significant fatigue symptoms (score 210 on 5-item Modified Fatigue Impact Scale Short Form).

Exclusion criteria  significant cognitive impairment (=1 error on 6-item Cognitive Screener); currently in psychotherapy more than once each

month; participated in another study for fatigue, depression or pain; and exhibited moderate-severe or severe depressive
symptoms (PHQ-9 score 215).

Recruitment / Recruited from mailings to individuals in University of Washington Department of Rehabilitation Medicine Research
selection of Registry, advertisements through national MS organistions, flyers/referrals from University of Washington MS Center,
participants ClinicalTrials.gov and other active studies in the department.
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Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Indirectness

Telephone-delivered self-management intervention. Evidence-based cognitive behavioural and positive psychological
strategies to aid participants in the self-management of pain, depression and fatigue in daily life. At final session, therapist
and participant created comprehensive personal self-management plan integrating their preferred skills and goals to use
post-treatment. Both interventions used therapist manuals and participant workbooks informed by qualitative research.
Piloted and revised based on feedback from 8 participants. Consisted of 8 weekly 45-60 min telephone sessions with 15-
min follow-up calls at 4 and 8 weeks post-treatment. Interventions delivered by therapists that had received training and
supervision from the principal investigator (psychologist with >20 years expertise in study population and interventions).

None reported

Control - telephone-delivered education intervention. Aimed to inform participants about fatigue, pain and depression and
other common MS challenges without teaching, rehearsing or prescribing any specific self-management skills. Interactive
discussion encouraged. Designed to be a credible comparator that controlled for natural history, measurement processes
and common factors such as therapist attention, therapeutic relationship, treatment dosing and participation in a
manualised intervention. Both interventions used therapist manuals and participant workbooks informed by qualitative
research. Piloted and revised based on feedback from 8 participants. Consisted of 8 weekly 45-60 min telephone sessions
with 15-min follow-up calls at 4 and 8 weeks post-treatment. Interventions delivered by therapists that had received training
and supervision from the principal investigator (psychologist with >20 years expertise in study population and
interventions).

163 randomised and included in intention to treat analysis
Follow-up up to 12 months after starting intervention (10 months after the last session), with results reported at 6 and 12
month time-points relevant to the protocol

Serious - includes proportion where fatigue was not one of the reasons for inclusion in the study (81.6% met criteria for
fatigue).

Method of analysis Intention to treat - all randomised
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Per protocol - all apart from those with missing data

Additional Patients could continue existing medical treatments for pain, depression of fatigue. Intention to treat used for some
comments analyses but per protocol where missing data was too high to run model as intention to treat.
Study arms

Telephone-directed self-management intervention (N = 75)

Evidence-based cognitive behavioural and positive psychology strategies for helping self-manage pain, depression and fatigue in daily lives.

Control - telephone-delivered education intervention (N = 88)

Information about fatigue, pain, depression and other common MS challenges without teaching, rehearsing or prescribing any specific self-
management sKkills.

Characteristics

Arm-level characteristics

Characteristic Telephone-directed self-management Control - telephone-delivered
intervention (N = 75) education intervention (N = 88)
% Female n=67;%=289.3 n=75;%=285.2
Sample size
Mean age (SD) 51 (10.1) 53.2 (10)
Mean (SD)
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Characteristic

Non-hispanic white
Sample size

Non-hispanic black

Sample size

Hispanic and >1 race

Sample size

Non-Hispanic and >1 race

Sample size

Comorbidities

Text

Relapsing remitting MS
Sample size

Progressive MS

Sample size

Normal

Sample size

Telephone-directed self-management
intervention (N = 75)

n=62; %=2827

nN=9;%=12

nN=2;%=27
Nn=2;%=27
NR

n=46; % =613

n=29; % =387

Nn=2;%=27
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education intervention (N = 88)

n=74;% =841

n=10;%=11.4

n=1;%=1.1
n=3;%=34
NR

n=45; % =511

n=43; % =48.9

n=5;%=5.8
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Characteristic

Mild disability
Sample size
Moderate disability
Sample size

Gait disability
Sample size

Early cane

Sample size

Late cane

Sample size

Bilateral support

Sample size

Wheelchair/scooter

Sample size

5+ years

Sample size

Telephone-directed self-management

intervention (N = 75)

n=10; % =133

n=8;%=10.7

n=24; % =32

n=13; % =173

n=7;%=9.3
n=4;%=5.3
n=7;%=9.3
n=21;%=28
224
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n=17;%=19.5

n=13; % =14.9

n=24;%=27.6

n=12;%=13.8

n=7;%=38.1
n=3;%=35
n=6;%=6.9

n=21;%=23.9
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Characteristic Telephone-directed self-management Control - telephone-delivered
intervention (N = 75) education intervention (N = 88)

5-9 years n=17;% =227 n=25;%=284

Sample size

10-19 years n=29;%=38.7 n=26;%=29.6

Sample size

20+ years n=8;%=10.7 n=16;% =18.2

Sample size

Met criteria for fatigue - MFIS score at least 10 n=61; % =81 nN=72;% =82

Modified Fatigue Impact Scale.

Sample size

Met criteria for pain - score of at least 3 in past week for n =60 ; % = 80 nN=69;%=78

pain intensity on 0-10 scale

Sample size

Met criteria for depression - PHQ-9 score between 10 n=29; % =39 n=43; % =49

and 14 at screening
Patient Health Questionnaire-9.

Sample size

Met criteria for 2 out of the 3 symptoms n=31;%=413 n=29; % =333
Of fatigue, pain and depression

Sample size
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Characteristic

Met criteria for all 3 symptoms
Of fatigue, pain and depression

Sample size

Fatigue was the only symptom meeting criteria for
inclusion

Sample size

Fatigue impact - MFIS

Modified Fatigue Impact Scale total score. Scale 0-84.
Higher indicates worse fatigue.

Mean (SD)

Pain interference - modified BPI
Modified Brief Pain Inventory. Scale 0-10. Higher indicates
worse pain interference.

Mean (SD)

Pain intensity

Scale 0-10 using numeric rating scale
Mean (SD)

Depression - PHQ-9

Patient Health Questionnaire-9. Scale 0-27. Higher
indicates worse depression.
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Telephone-directed self-management
intervention (N = 75)

n=22;%=29.3

n=10; % =13.3

48.8 (14.7)

3.7 (2.4)

3.7 (2.2)

8.6 (4)
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Control - telephone-delivered
education intervention (N = 88)

n=234;%=39.1

n=9;%=10.3

51.2 (12.7)

3.7 (2.4)

3.7 (1.8)

10.2 (4.3)
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Characteristic Telephone-directed self-management Control - telephone-delivered

intervention (N = 75) education intervention (N = 88)

Mean (SD)

Outcomes
Study timepoints

e Baseline

e 6 month (6 months post-randomisation. ~4 months following the last session. Fits into the 3-6 months category in the protocol.)
¢ 12 month (12 months post-randomisation. ~10 months following the last session. Fits into >6 months - 1 year time-point in protocol.)

Results - effect size self-management vs. education

Outcome Telephone-directed self- Telephone-directed self- Telephone-directed self-
management intervention vs management intervention vs management intervention vs
Control - telephone-delivered Control - telephone-delivered Control - telephone-delivered
education intervention, Baseline, education intervention, 6 month, education intervention, 12 month,
N2=88,N1=75 N2 =81, N1 =64 N2 =81, N1 =64

210-point reduction in fatigue NA (NA to NA) 1.74 (0.78 to 3.87) 1.74 (0.79 to 3.84)

compared to baseline
Modified Fatigue Impact Scale.
n=30 (63%) vs. n=32 (53%) at 6
months and n=26 (55%) vs.
n=29 (45%) at 12 months.

Odds ratio/95% ClI
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Outcome Telephone-directed self- Telephone-directed self- Telephone-directed self-
management intervention vs management intervention vs management intervention vs
Control - telephone-delivered Control - telephone-delivered Control - telephone-delivered
education intervention, Baseline, education intervention, 6 month, education intervention, 12 month,
N2 =88,N1=75 N2 = 81, N1 = 64 N2 = 81, N1 = 64

250% reduction in depression NA (NA to NA) 1.41 (0.45 to 4.46) 1(0.31 to 3.23)

compared to baseline

Patient Health Questionnaire-9.
n=8 (35%) vs. n=10 (29%) at 6
months and 7 (32%) vs. n=14
(837%) at 12 months.

Odds ratio/95% CI

Analysis adjusted for baseline PHQ-9 scores. Per protocol analyses used for these outcomes due to missing data being too high to use intention to
treat. Values not imputed in per protocol analysis.

Results - raw data

Outcome Telephone- Telephone- Telephone- Control - Control - Control -
directed self- directed self- directed self- telephone- telephone- telephone-
management management management delivered delivered delivered
intervention, intervention, 6 intervention, 12 education education education
Baseline, N =75 month, N = 64 month, N = 64 intervention, intervention, 6 intervention, 12

Baseline, N=88 month, N = 81 month, N = 81

Modified Fatigue 48 (14.7) 37.3 (16) 40.2 (16.5) 51.2 (12.7) 41.7 (16.2) 43.3 (15.8)

Impact Scale -

total score

Scale 0-84. Final

values.
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Outcome

Mean (SD)

SF-8 Physical
domain
Health-related
quality of life.
Scale 0-100.

Mean (SD)

SF-8 Mental
Health domain
Health-related
quality of life.
Scale 0-100.

Mean (SD)

Depression -
PHQ-9

Patient Health
Questionnaire-9.
Scale 0-27.

Mean (SD)
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Telephone-
directed self-
management
intervention,
Baseline, N =75

37.3(8.7)

44.2 (9.3)

8.6 (4)

Telephone-
directed self-
management
intervention, 6
month, N = 64

40.3 (9.5)

48.2 (9.8)

5.7 (4.7)

Telephone-
directed self-
management
intervention, 12
month, N = 64

38.6 (8.6)

47.7 (9.2)

6.3 (4.2)

229

Control -
telephone-
delivered
education
intervention,
Baseline, N = 88

38.9 (7.4)

434 (9.2)

10.2 (4.3)

Control -
telephone-
delivered
education
intervention, 6
month, N = 81

40.4 (9.2)

47 (9.5)

6.7 (4.2)

Control -
telephone-
delivered
education
intervention, 12
month, N = 81

40.3 (9.1)

47.2 (10)

7.3 (5)
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Outcome

Serious adverse
events

Reported to be no
serious adverse
events

No of events

Serious adverse
events

Reported to be no
serious adverse
events

Number analysed

Treatment
satisfaction
Unclear how this
was measured.
Scale unclear.

Number analysed

Treatment
satisfaction
Unclear how this
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Telephone-
directed self-
management
intervention,
Baseline, N =75

n=NA; %=NA

NA

NA

NA (NA to NA)

Telephone-
directed self-
management
intervention, 6
month, N = 64

nN=0;%=0

62

NA

NA (NA to NA)

Telephone-
directed self-
management
intervention, 12
month, N = 64

nN=0;%=0

60

Number analysed
unclear

9 (8 to 10)
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Control -
telephone-
delivered
education
intervention,
Baseline, N = 88

n=NA; %=NA

NA

NA

NA (NA to NA)

Control -
telephone-
delivered
education
intervention, 6
month, N = 81

n:O;%:O

79

NA

NA (NA to NA)

Control -
telephone-
delivered
education
intervention, 12
month, N = 81

n=0;%=0

80

Number analysed

unclear

8 (510 9)
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Outcome

was measured.

Scale unclear.

Median (IQR)

Treatment
adherence
attending all 8
sessions

No of events

Treatment
adherence
attending all 8
sessions

Number analysed

Telephone-
directed self-
management
intervention,
Baseline, N =75

n=NA; %=NA

NA

Telephone-
directed self-
management
intervention, 6
month, N = 64

n=NA; %=NA

NA

Telephone-
directed self-
management
intervention, 12
month, N = 64

n=58;%=77

75

Modified Fatigue Impact Scale - total score - Polarity - Lower values are better

SF-8 Physical domain - Polarity - Higher values are better

SF-8 Mental Health domain - Polarity - Higher values are better

Depression - PHQ-9 - Polarity - Lower values are better

Treatment satisfaction - Polarity - Higher values are better
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Control -
telephone-
delivered
education
intervention,
Baseline, N = 88

n=NA; %=NA

NA

Control -
telephone-
delivered
education
intervention, 6
month, N = 81

n=NA; % =NA

NA

Control -
telephone-
delivered
education
intervention, 12
month, N = 81

n=77;% =88

88
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Analyses performed in the per protocol population for most of the outcomes below, with no imputation for missing data. Available case analysis
extracted for serious adverse events as sufficient information available.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results 10-point reduction in fatigue vs. baseline 6 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Low

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement Some concerns
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results 10-point reduction in fatigue vs baseline 12 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Low

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement Some concerns
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results 50% reduction in depression vs. baseline 6 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Low

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement Some concerns
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results 50% reduction in depression vs baseline 12 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Low

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement Some concerns
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results MFIS total score final value 6 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results MFIS total score final value 12 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results SF-8 physical domain final value 6 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results SF-8 physical domain final value 12 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results SF-8 mental health domain final value 6 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results SF-8 mental health domain final value 12 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results depression PHQ-9 final value 6 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Some concerns
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results depression PHQ-9 final value 12 months

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Some concerns
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Some concerns
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Some concerns

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section

Results serious adverse events 6 months

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to deviations
from the intended interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing outcome data
Domain 4. Bias in measurement of the

outcome

Domain 5. Bias in selection of the reported
result

Overall bias and Directness

Overall bias and Directness

Question

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from the
intended interventions (effect of

assignment to intervention)

Risk-of-bias judgement for missing
outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for selection of
the reported result

Risk of bias judgement

Overall Directness
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fatigue as one of the reasons for inclusion)

Answer

Low

Low

Some concerns

Some concerns

Some concerns

High

Indirectly applicable
(Population consists of some where fatigue was not a
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Section

Results serious adverse events 12 months

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to deviations
from the intended interventions (effect of

assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the
outcome

Domain 5. Bias in selection of the reported

result

Overall bias and Directness

Overall bias and Directness

Question

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from the
intended interventions (effect of

assignment to intervention)

Risk-of-bias judgement for missing
outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for selection of
the reported result

Risk of bias judgement

Overall Directness
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primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Answer

Low

Some concerns

Some concerns

Some concerns

Some concerns

High

Indirectly applicable
(Population consists of some where fatigue was not a
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Section

Results treatment satisfaction

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to deviations
from the intended interventions (effect of

assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the
outcome

Domain 5. Bias in selection of the reported

result

Overall bias and Directness

Overall bias and Directness

Question

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from the
intended interventions (effect of

assignment to intervention)

Risk-of-bias judgement for missing
outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for selection of
the reported result

Risk of bias judgement

Overall Directness
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Answer

Low

Low

Some concerns

Some concerns

Low

High

Indirectly applicable
(Population consists of some where fatigue was not a
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Section Question Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Results treatment adherence

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the Low
from the intended interventions (effect of intended interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing Low

outcome data

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome

Domain 5. Bias in selection of the reported  Risk-of-bias judgement for selection of Low

result the reported result
Overall bias and Directness Risk of bias judgement Low
Overall bias and Directness Overall Directness Indirectly applicable

(Population consists of some where fatigue was not a
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Section Question

Feys, 2019

Answer

primary reason for inclusion, though >80% had significant
fatigue as one of the reasons for inclusion)

Bibliographic Feys, P.; Moumdjian, L.; Van Halewyck, F.; Wens, |.; Eijnde, B. O.; Van Wijmeersch, B.; Popescu, V.; Van Asch, P.;
Reference Effects of an individual 12-week community-located "start-to-run™ program on physical capacity, walking, fatigue,
cognitive function, brain volumes, and structures in persons with multiple sclerosis; Multiple Sclerosis; 2019; vol. 25

(no. 1); 92-103

Study details

Secondary No additional information.
publication of

another included

study- see primary

study for details

Other publications No additional information.
associated with
this study included

in review

Trial name / No additional information.
registration

number

Study type Randomised controlled trial (RCT)
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Study location Belgium.
Study setting Community.
Study dates From January 2015 to October 2015.

Sources of funding The non-for-profit organization Move To Sport initiated the study. The authors acknowledge Prof. Dr P. Parizel (UZA
Antwerp) for facilitation of neuroimaging at UZA Wilrijk and Novartis and the MS Network Limburg for funding-related
occupational costs.

Inclusion criteria  Adults with MS were included based on the ability to walk 5km without rest or use of assistive device. Interested pwMS
attended an information session and jointly walked 5km for verification of their ability.

Exclusion criteria Reports to have run 5km in the preceding 6 months or a relapse occurring in the preceding 3 months.

Recruitment / Announcements at REVAL rehabilitation research institute (UHasselt), Flemish MS rehabilitation centers and MS Society,
selection of and Move-to-Sport.

participants

Intervention(s) A 12-week gradual "start-to-run" program with the aim of completing a 5km run during a public event on 26th April 2015

(Antwerp 10 miles). People received training instructions by email and were asked to train three times weekly according to
a personalized training intensity schedule that was based on their baseline aerobic capacity. During the first weeks, training
consisted of longer walking bouts, interspersed with 1' running bouts. The relative amount of running gradually increased
until participants were able to run 5km without interruption at 12 weeks. They wore an activity tracker (Withings Pulse Ox) at
the waist that registered the intensity of steps per minute. People were asked to weekly upload data to allow remote
supervision of the training adherence by the research assistant. If a participant had been inactive, a phone call was made
for enquiry. Besides, two group training sessions were organised (weeks 4 and 8) at a 400m outdoor running track at
KULeuven. Participants performed their individual training sessions simultaneously, while being observed by the project
dedicated researcher and master students. This allowed to monitor individual progress and discuss potential risk for
injuries. In addition, the sessions included elements of education, individual knowledge acquisition also related to observing
others, and communication within the context of shared experiences and social interactions.
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Concomitant therapy: No additional information.

Intervention subgroups:
Individual vs. group - Mixed (includes group component).

Remote vs. in person - Mixed (mostly remote, but a couple of in person components).

Population According to type: Not stated/unclear.

subgroups
=R According to disability: Not stated/unclear.

Disease modifying treatment status: Not stated/unclear.

Comparator Waiting list control with the intervention being completed after 12 weeks with the participants completing a different 5km
running event on 11 October 2015 (Dwars door Hasselt).

Concomitant therapy: No additional information.

Number of 42
participants

Duration of follow-up 12 weeks
Indirectness No additional information.

Additional comments Intention -to-treat analysis was performed (no additional information).

Study arms
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Exercise including aerobic exercise training (N = 21)

A 12-week gradual "start-to-run" program with the aim of completing a 5km run during a public event on 26th April 2015 (Antwerp 10 miles).

People received training instructions by email and were asked to train three times weekly according to a personalized training intensity schedule
that was based on their baseline aerobic capacity. During the first weeks, training consisted of longer walking bouts, interspersed with 1' running
bouts. The relative amount of running gradually increased until participants were able to run 5km without interruption at 12 weeks. They wore an
activity tracker (Withings Pulse Ox) at the waist that registered the intensity of steps per minute. People were asked to weekly upload data to allow
remote supervision of the training adherence by the research assistant. If a participant had been inactive, a phone call was made for enquiry.
Besides, two group training sessions were organised (weeks 4 and 8) at a 400m outdoor running track at KULeuven. Participants performed their
individual training sessions simultaneously, while being observed by the project dedicated researcher and master students. This allowed to monitor
individual progress and discuss potential risk for injuries. In addition, the sessions included elements of education, individual knowledge acquisition
also related to observing others, and communication within the context of shared experiences and social interactions.

Waiting list (N = 21)

Waiting list control with the intervention being completed after 12 weeks with the participants completing a different 5km running event on 11
October 2015 (Dwars door Hasselt).

Characteristics

Arm-level characteristics

Characteristic Exercise including aerobic exercise training (N = 21) Waiting list (N = 21)
% Female n=20;%=95.2 n=18; % =857
Sample size
Mean age (SD) (years) 36.6 (8.5) 44.4 (8.5)
Mean (SD)
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Characteristic

Ethnicity

Nominal

Comorbidities

Nominal

Disease duration (years)

Mean (SD)

Outcomes
Study timepoints

e Baseline
e 12 week

Exercise including aerobic exercise training (N = 21) Waiting list (N = 21)
NR NR

NR NR

8.1 (6.1) 9.2 (5.3)

Exercise including aerobic exercise training compared to waiting list at 3-6 months - continuous outcomes (final values)

Outcome

Physical domain

Mean (SD)

Cognitive domain

Exercise including aerobic
exercise training, Baseline, N

252

Exercise including aerobic Waiting list, Waiting list, 12
exercise training, 12 week, N Baseline, N =21 week, N =21
=21

26.2 (10.2) 29.3 (9.4) 29.6 (8.2)

28 (12.6) 28.9 (10) 28.9 (10.1)
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Outcome Exercise including aerobic Exercise including aerobic Waiting list, Waiting list, 12
exercise training, Baseline, N exercise training, 12 week, N Baseline, N =21 week, N = 21
=21 =21

Mean (SD)

Physical subscale 23.5(14.4) 16.3 (12.6) 16.4 (13.3) 22.3 (18.9)

Mean (SD)

Psychological subscale 30 (24.3) 23 (17.2) 21.3 (20.8) 23.7 (18)

Mean (SD)

Cognitive functions (Digit Symbol 92 (15) 94.3 (15.9) 83.5(13.8) 85.5(12.2)

Substitution Test) (Number of digits)

Mean (SD)

Cognitive functions (Word List Generation) 30.6 (8.5) 32.5(7.4) 80.9 (9.7) 31.4 (7.8)

(Number of words)

Mean (SD)

Long-term storage 50.5 (6.2) 47.2 (10.6) 49.2 (6.8) 50.8 (7.8)

Mean (SD)

Consistent long-term retrieval 58.4 (7.2) 53.2 (10) 59.7 (8.2) 62 (9.3)

Mean (SD)

Cognitive functions (Spatial Recall Test) 43.1 (6.8) 48 (5.8) 44.7 (5) 44 .4 (6.4)

(Number of correct answers)
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Outcome Exercise including aerobic Exercise including aerobic Waiting list, Waiting list, 12
exercise training, Baseline, N exercise training, 12 week, N Baseline, N =21 week, N = 21
=21 =21

Mean (SD)

Cognitive Functions (Paced Auditory Serial 47.8 (7.7) 50.7 (8.3) 48 (11) 48.6 (7.2)

Attention Test) (Number of correct answers)

Mean (SD)

Patient-reported outcome measures to assess MS fatigue (fatigue scale for motor and cognitive challenge) - Polarity - Lower values are better
Health-related Quality of Life (Multiple Sclerosis Impact Scale-29) - Polarity - Lower values are better

Cognitive functions (Digit Symbol Substitution Test) - Polarity - Higher values are better

Cognitive functions (Word List Generation) - Polarity - Higher values are better

Cognitive functions (Selective reminding test) - Polarity - Higher values are better

Cognitive functions (Spatial Recall Test) - Polarity - Higher values are better

Cognitive Functions (Paced Auditory Serial Attention Test) - Polarity - Higher values are better

Exercise including aerobic exercise training compared to waiting list at 3-6 months - dichotomous outcomes

Outcome Exercise including aerobic  Exercise including aerobic Waiting list, Waiting list, 12
exercise training, Baseline, exercise training, 12 week, Baseline, N =21 week, N = 21
N=21 N=21

Acceptability of the intervention (people NR 6 NR 0

missing training sessions)
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Outcome Exercise including aerobic  Exercise including aerobic Waiting list, Waiting list, 12
exercise training, Baseline, exercise training, 12 week, Baseline, N =21 week, N = 21
N=21 N =21

Nominal

Incidence of adverse events NA 6 NR 0

Training: 2 repetitive strain injury, 2 training-
related fatigue, 1 hip and groin pain, 1 calf
muscle strain

Nominal

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values) - Patient-
reported outcome measures to assess MS fatigue (fatigue scale for motor and cognitive challenge) — Physical domain — Mean SD -
Exercise including aerobic exercise training - Waiting list-t12

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process High
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Low
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Section Question

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Answer
Low
High

Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values) -Patient-
reported outcome measures to assess MS fatigue (fatigue scale for motor and cognitive challenge) — Cognitive domain- Mean SD-

Exercise including aerobic exercise training-Waiting list-t12

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Overall Directness
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Exerciseincludingaerobicexercisetrainingcomparedtowaitinglistat3-6months-continuousoutcomes(finalvalues)-Health-

relatedQualityofLife(MultipleSclerosisImpactScale-29)-Physicalsubscale-MeanSD-Exercise including aerobic exercise training-Waiting list-t12

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data
Domain 4. Bias in measurement of the outcome
Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
Risk-of-bias judgement for measurement of the outcome
Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Answer
High

Some
concerns

Low
Low
Low
High

Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values)-Health-related
Quality of Life (Multiple Sclerosis Impact Scale -29) — Psychological subscale — Mean SD - Exercise including aerobic exercise training-

Waiting list-t12
Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Question

Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)
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Section Question

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Answer
Low
Low
Low
High

Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values)-Cognitive

functions (Digit Symbol Substitution Test)-Mean SD - Exercise including aerobic exercise training-Waiting list-t12

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Section Question Answer
Overall bias and Directness Overall Directness Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values)-Cognitive
functions (Word List Generation) - Mean SD - Exercise including aerobic exercise training - Waiting list-t12

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process High
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Low
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values)-Cognitive
functions (Selective reminding test) - Long-term storage — Mean SD - Exercise including aerobic exercise training-Waiting list-t12
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Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Answer

Some
concerns

Some
concerns

Low
Low
Low
High

Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values) -Cognitive
functions (Selective reminding test) — Consistent long-term retrieval- Mean SD-Exercise including aerobic exercise training-Waiting list-

t12

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
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Section Question Answer
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Low
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values)-Cognitive
functions (Spatial Recall Test) — Mean SD -Exercise including aerobic exercise training-Waiting list-t12

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process Some

concerns
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Low
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
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Section Question Answer
Overall bias and Directness Overall Directness Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — continuous outcomes (final values) -Cognitive
Functions (Paced Auditory Serial Attention Test) — Mean SD - Exercise including aerobic exercise training-Waiting list-t12

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process Some
concerns
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Low
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — dichotomous outcomes -Acceptability of the
intervention (people missing training sessions) - Nominal-Exercise including aerobic exercise training-Waiting list-t12
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Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Answer
High

Some
concerns

Low
Low
Low
High

Directly
applicable

Exercise including aerobic exercise training compared to waiting list at 3-6 months — dichotomous outcomes -Incidence of adverse

events - Nominal-Exercise including aerobic exercise training-Waiting list-t12

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process

Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions

interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
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Section Question Answer
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable

Flachenecker, 2020

Bibliographic Flachenecker, P.; Bures, A. K.; Gawlik, A.; Weiland, A. C.; Kuld, S.; Gusowski, K.; Streber, R.; Pfeifer, K.; Tallner, A.;

Reference Efficacy of an Internet-Based Program to Promote Physical Activity and Exercise after Inpatient Rehabilitation in
Persons with Multiple Sclerosis: A Randomized, Single-Blind, Controlled Study; International Journal of
Environmental Research & Public Health [Electronic Resource]; 2020; vol. 17 (no. 12); 24

Study details

Secondary
publication of
another included
study- see primary
study for details

Trial name / Not reported
registration

number

Study location Germany
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Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Outpatient intervention following initial inpatient rehabilitation
Patients admitted between August 2015 and May 2016 were considered for inclusion
Funded in part by Freundeskreis Quellenhof .V, a non-profit organisation

Diagnosis of MS according to 2005 McDonald criteria; age = 18 years; EDSS score < 6.0; presence of fatigue, as indicated
by a Wiirzburg Fatigue Inventory for Multiple Sclerosis (WEIMuS) score = 32; willingness to undergo an outpatient visit after
3 months and to participate in a postal survey after 6 months; and internet access and basic computer knowledge

Relapse and/or had received corticosteroids within 30 days before inclusion; suffered from cognitive deficits, severe hand
dysfunction, and/or serious cardiovascular disease (heart failure, cardiac arrhythmia, aortic stenosis, instable hypertension);
and had already performed regular endurance (=2/week) and/or resistance training (=1/week)

All patients admitted to inpatient rehabilitation at the Neurological Rehabilitation Center Quellenhof between August 2015
and May 2016 were considered eligible for the study.

Internet-delivered behaviour-oriented exercise and physical activity promotion programme (following usual inpatient
rehabilitation) - 3 months: received usual, goal-oriented, specifically tailored multimodal inpatient rehabilitation programme
initially. When discharged, they received a behaviour-oriented exercise and physical activity promotion programme for three
months. Aimed at increasing motivational and volitional determinants as well as necessary competences for a self-
determined, physically active lifestyle. Programme started with a half-day educational seminar at end of inpatient
rehabilitation. Involved two components: web- and phone-based behaviour-oriented physical activity coaching with one
individual and four group sessions; and an individual exercise prescription in a 1-1 approach using specialised browser
software. Participants used the software to document their exercises and to plan their activities and sessions in a physical
activity diary. Exercise therapists used patient feedback and exercise parameters (ratio of perceived exertion, heart rate) to
supervise and manage exercises and activities. The communication with patients took place via a built-in messenger or by
e-mail, telephone, or video conference. Participants determined their exercise regime in consultation with their therapists,
according to their individual goals and health situation. Individual exercise prescription was based on general
recommendations for strength training (6—8 exercises for the major muscle groups, 1-2 times per week) and endurance
training (free choice of activity, 10—-60 min, 1-2 times a week). The recommendation for exercise intensity was light to
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moderate. There was no standardized warmup for training sessions. All exercises could easily be performed at home
without expensive equipment. Therapists could choose from a catalogue with 220 exercises (strength, endurance, core
stability, balance, and flexibility) that accounted for varying fitness levels and functional limitations. Exercises adapted for
those participants that were severely affected were available for example in sitting, lying or kneeling positions with
instructions to avoid falling or stepping. The training was performed over a period of 3 months and started directly after
discharge from inpatient rehabilitation.

Population None reported.
subgroups
Comparator Control: usual care following discharge for 3 months. eceived usual, goal-oriented, specifically tailored multimodal inpatient

rehabilitation programme initially. When discharged, they received care as usual. Did not receive study intervention and told
not to change their habits, including physical activity.

Number of N=84 randomised, n=64 analysed
participants

Duration of follow- Up to 6 months post-discharge (3 months after the last intervention session).
up

Indirectness None.

Method of analysis Per protocol - those randomised and that completed the study

Study arms

Internet-based physical activity promotion in addition to inpatient rehabilitation (N = 42)

Control - inpatient rehabilitation only (N = 42)
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Characteristics

Arm-level characteristics

Characteristic Internet-based physical activity promotion in addition to inpatient ~ Control - inpatient rehabilitation only
rehabilitation (N = 42) (N=42)

% Female n=22:;%=64.7 n=17;% =56.7

Sample size

Mean age (SD) 47.6 (9.2) 46.4 (12.2)

Mean (SD)

Ethnicity NR NR

Custom value

Comorbidities NR NR

Custom value

Disease duration (years) 13.4 (7.9) 9 (7.5)
Mean (SD)
EDSS score 4.3 (3.5t05) 4 (3to6)

Scale 0-10. Higher indicates increased
disability.

Median (IQR)
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Characteristic Internet-based physical activity promotion in addition to inpatient Control - inpatient rehabilitation only
rehabilitation (N = 42) (N=42)

Relapsing-remitting MS type n=19; % =559 n=20;%=66.7

Sample size

Note that baseline values are given for those analysed (n=34 vs. n=30) rather than those randomised (n=42 per group)

Outcomes
Study timepoints

e Baseline
e 6 month (6 months post-discharge (3 months after last intervention session))

Results - change from baseline

Outcome Internet-based physical activity promotion in addition to Control - inpatient rehabilitation only, 6
inpatient rehabilitation, 6 month vs Baseline, N = 34 month vs Baseline, N = 30
WEIMuS fatigue scale less than 0.001 NA

Scale 0-68. Median (IQR) values at
baseline were: 45 (38-52) vs. 39 (36-46).

P-value vs. control
WEIMuS fatigue scale 22.5 (8 to 30) 5.5(1to 11)

Scale 0-68. Median (IQR) values at
baseline were: 45 (38-52) vs. 39 (36-46).

Median (IQR)
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WEIMuS fatigue scale - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results WEIMus Fatigue Scale 6 months

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Overall Directness
Fleming, 2019
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Bibliographic Fleming, K. M.; Coote, S. B.; Herring, M. P.; The feasibility of Pilates to improve symptoms of anxiety, depression,
Reference and fatigue among people with Multiple Sclerosis: an eight-week randomized controlled pilot trial; Psychology of
sport and exercise; 2019; vol. 45; npag

Study details

Trial name / Not reported.

registration

number

Study location Ireland

Study setting Outpatient

Study dates Recruited from March 2017 to June 2017.

Sources of funding No financial disclosures or conflicts of interest reported by any authors.

Inclusion criteria  >18 years old; Patient Determine Disease Steps (PDDS) score <3.0; free from any other significant physical or psychiatric
condition; no previous Pilates experience; and no medical contraindications to safe participation in physical activity
(assessed by Physical Activity Readiness Questionnaire).

Exclusion criteria  No further criteria reported.

Recruitment / Through MS Society of Ireland Midwest region via posters and participation information leaflets on social media, and text
selection of alerts to members.

participants

Intervention(s) Pilates. Two separate groups were randomised but combined for the purpose of this review. Pilates included two weekly

sessions for 8 weeks (1 h per session). Mat-based beginner level exercise. Four repetitions of each movement during first 2
weeks and intensity self-regulated by participant based on physical condition. Repetitions gradually progressed at 2-week
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intervals leading to 10 repetitions at weeks 7 and 8 Post-stretched were maintained for at least 30 seconds. Sessions were
either supervised or home-based. Supervised group completed sessions at University of Limerick, with an instructor
providing instruction on all movements, maintaining visual contact and providing individual participant feedback if required.
The home-based group performed the sessions at home supported by a DVD developed by the research group.

Population None reported.

subgroups

Comparator Waitlist control group. Asked to maintain pre-trial activity levels for 8 weeks and completed assessments online.
Number of N=18 randomised.

participants

Duration of follow- Up to 8 weeks follow-up - end of treatment
up

Indirectness None.

Method of analysis Unclear

Study arms
Pilates (N = 11)

Supervised or home-based Pilates. Two separate randomised groups combined as a single group for the purposes of this review.

Control (N=7)

Waitlist control group.
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Characteristics

Arm-level characteristics

Characteristic

% Female

Sample size

Mean age (SD)
Mean (SD)

Ethnicity

Custom value

Comorbidities

Custom value

STAI-Y1 - anxiety

State Subscale of State-Trait Anxiety Inventory. Scale not reported but based on information from elsewhere is
usually 20-80. Higher indicates worse anxiety.

Mean (SD)

STAI-Y2 - anxiety

Trait Subscale of State-Trait Anxiety Inventory. Scale not reported but based on information from elsewhere is
usually 20-80. Higher indicates worse anxiety.

Mean (SD)

Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)

Pilates (N =
11)

n=11;% =

100

49.5 (9.6)

NR

NR

32.2(8.7)

36.2 (10.4)

Control (N =
7)
N=6;%=
86

51.3 (6.8)
NR

NR

40.3 (12.2)
46.4 (13.1)
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Characteristic

MFIS total
Modified Fatigue Impact Scale. Scale usually 0-84. Higher indicates worse fatigue.

Mean (SD)

MFIS - physical

Modified Fatigue Impact Scale. Scale usually 0-36. Higher indicates worse fatigue.
Mean (SD)

MFIS - cognitive

Modified Fatigue Impact Scale. Scale usually 0-40. Higher indicates worse fatigue.

Mean (SD)

MFIS - psychosocial

Modified Fatigue Impact Scale. Scale usually 0-8. Higher indicates worse fatigue.

Mean (SD)

HADS - anxiety

Hospital Anxiety and Depression Scale. Scale usually 0-21. Higher indicates worse anxiety.
Mean (SD)

HADS - depression

Hospital Anxiety and Depression Scale. Scale usually 0-21. Higher indicates worse depression.

Mean (SD)
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36.1 (12.6)

20.2 (8.2)

12.3 (4.6)

3.6 (2.6)

12.5 (1.7)

7.5 (1.3)

Control (N =
7)

49 (15.7)

23.6 (7.4)

20.1(9.2)

5.3 (1.5)

11.1 (2.4)

8.4 (1.4)
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Characteristic

QIDS - depression
Quick Inventory of Depressive Symptomatology. Scale usually 0-27. Higher indicates worse depression.

Mean (SD)

POMS-B TMD

Profile of Mood States-Brief Total Mood Disturbance. Scale unclear. Higher is worse outcome.
Mean (SD)

POMS - Depression subscale

Profile of Mood States-Brief, Depression subscale. Scale unclear. Higher is worse outcome.
Mean (SD)

POMS - Fatigue

Profile of Mood States-Brief, Fatigue subscale. Scale unclear. Higher is worse outcome.

Mean (SD)

Outcomes
Study timepoints

e Baseline
o 8 week (End of 8-week treatment period. Indirectness as specified minimum follow-up of 3 months in protocol.)

Results - raw data
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6.3 (3.8)

12.4 (14.5)

2.1 (3.6)

6.2 (4.5)

Control (N =
7)

8.7 (4.8)

21.4 (15.6)

3(2.8)

8.7 (4.5)
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Outcome Pilates, Pilates, 8 week, N =9 Control, Control, 8 week, N =6
Baseline, N = Baseline, N =
11 7

MFIS total 36.1 (12.6) 24.4 (10.3) 49 (15.7) 48.3 (13.7)
Modified Fatigue Impact Scale. Scale usually O-
84.

Mean (SD)
MFIS - physical 20.2 (8.2) 13.1 (4.2) 23.6 (7.4) 22.8 (6.7)

Modified Fatigue Impact Scale. Scale usually 0-
36.

Mean (SD)
MFIS - cognitive 12.3 (4.6) 8.9 (7.3) 20.1 (9.2) 20.8 (9.4)

Modified Fatigue Impact Scale. Scale usually 0-
40.

Mean (SD)
MFIS - psychosocial 3.6 (2.6) 2.3 (1.3) 5.3 (1.5) 4.7 (0.8)

Modified Fatigue Impact Scale. Scale usually 0-
8.

Mean (SD)
STAI-Y1 - anxiety 32.2 (8.7) 24.5 (3.8) 40.3 (12.2) 43 (7.3)
State Subscale of State-Trait Anxiety Inventory.

Scale not reported but based on information from
elsewhere is usually 20-80.

Mean (SD)
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Outcome Pilates, Pilates, 8 week, N =9
Baseline, N =
11

STAI-Y2 - anxiety 36.2 (10.4) 32.6 (8.7)

Trait Subscale of State-Trait Anxiety Inventory.
Scale not reported but based on information from
elsewhere is usually 20-80.

Mean (SD)

HADS - anxiety 12.5 (1.7) 13 (2)
Hospital Anxiety and Depression Scale. Scale
usually 0-21.

Mean (SD)

HADS - depression 7.5 (1.3) 4 (5.9)
Hospital Anxiety and Depression Scale. Scale
usually 0-21.

Mean (SD)
QIDS - depression 6.3 (3.8) 4.3 (3.2)

Quick Inventory of Depressive Symptomatology.
Scale usually 0-27.

Mean (SD)

POMS-B TMD 12.4 (14.5) 1.6 (5.6)
Profile of Mood States-Brief Total Mood
Disturbance. Scale unclear.

Mean (SD)
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Baseline, N =
7

46.4 (13.1)  48.5(14.2)

11.1 (2.4) 10.7 (2.7)

8.4 (1.4) 9.3 (2.7)

8.7 (4.8) 9.5 (7.1)

21.4 (15.6) 26 (20.6)
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Outcome Pilates, Pilates, 8 week, N =9 Control, Control, 8 week, N =6
Baseline, N = Baseline, N =
11 7

POMS-B Depression subscale 2.1(3.6) 0.1 (0.3) 3(2.8) 4.3 (3.9)

Profile of Mood States-Brief, Depression
subscale. Scale unclear.

Mean (SD)
POMS-B Fatigue subscale 6.2 (4.5) 1.7 (2.2) 8.7 (4.5) 9.3 (6.6)

Profile of Mood States-Brief, Fatigue subscale.
Scale unclear.

Mean (SD)
Adverse events N=NA;%= n=0;%=0 N=NA;%= n=0;%=0
Reported to be no adverse events. NA NA

No of events

Compliance - completion of all 16 sessions  NA 8 did not complete all Pilates NA All reported to have
Only reported for the Pilates group, no measure sessions (n=2 missed two and n=1 completed all outcome
for control. missed three) - all in supervised. assessments.

Custom value

Compliance - completion of all 16 sessions NA 11 NA 9
Only reported for the Pilates group, no measure
for control.

Number analysed

MFIS total - Polarity - Lower values are better
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MFIS - physical - Polarity - Lower values are better

MFIS - cognitive - Polarity - Lower values are better

MFIS - psychosocial - Polarity - Lower values are better
STAI-Y1 - anxiety - Polarity - Lower values are better
STAI-Y2 - anxiety - Polarity - Lower values are better

HADS - anxiety - Polarity - Lower values are better

HADS - depression - Polarity - Lower values are better

QIDS - depression - Polarity - Lower values are better
POMS-B TMD - Polarity - Lower values are better

POMS-B Depression subscale - Polarity - Lower values are better
POMS-B Fatigue subscale - Polarity - Lower values are better

Numbers analysed as shown in participant flow diagram.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results MFIS total 8 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation
process
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Section

Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MFIS physical 8 weeks

Section
Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the

intended interventions (effect of assignment to
intervention)

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
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Section
Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MFIS cognitive 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MFIS psychosocial 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results STAI-Y1 anxiety 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness
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Results STAI-Y2 anxiety 8 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation

process

Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended

intended interventions (effect of assignment to interventions (effect of assignment to intervention)

intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the
reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results HADS anxiety 8 weeks
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results HADS depression 8 weeks

Section

Domain 1: Bias arising from the randomisation process

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process
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Section

Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results QIDS depression 8 weeks

Section
Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the

intended interventions (effect of assignment to
intervention)

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
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Section
Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results POMS-B TMD 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results POMS Depression subscale 8 weeks
Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement
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Answer

Low

High

Indirectly applicable

(follow-up less than the 3 months
minimum specific in protocol)

Answer

Some concerns

Some concerns

Some concerns

Some concerns

Low

High



Multiple Sclerosis
Non-pharmacological management of fatigue

Section

Overall bias and Directness

Results POMS Fatigue subscale 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness
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Answer
Indirectly applicable

(follow-up less than the 3 months
minimum specific in protocol)

Answer

Some concerns

Some concerns

Some concerns

Some concerns

Low

High

Indirectly applicable
(follow-up less than the 3 months
minimum specific in protocol)
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Results adverse events 8 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation

process

Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended

intended interventions (effect of assignment to interventions (effect of assignment to intervention)

intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the
reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results compliance 8 weeks
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Answer

Some concerns

Some concerns

Some concerns

Some concerns

Low

High

Indirectly applicable
(follow-up less than the 3 months
minimum specific in protocol)
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question Answer

Risk of bias judgement for the randomisation Some concerns
process

Risk of bias for deviations from the intended Some concerns

interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data Some concerns

Risk-of-bias judgement for measurement of the High
outcome
Risk-of-bias judgement for selection of the Low

reported result
Risk of bias judgement High
Overall Directness Indirectly applicable

(follow-up less than the 3 months
minimum specific in protocol)

Fleming, 2021

Bibliographic Fleming, K. M.; Coote, S. B.; Herring, M. P.; Home-based Pilates for symptoms of anxiety, depression and fatigue

Reference among persons with multiple sclerosis: An 8-week randomized controlled trial; Multiple Sclerosis; 2021;
13524585211009216

Study details
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Secondary
publication of
another included
study- see primary
study for details

Trial name / NCT04120207

registration

number

Study location Ireland

Study setting Outpatient

Study dates Recruitment began in January 2018 and data collection ended August 2019

Sources of funding Received no financial support for the research, authorship and/or publication of the article

Inclusion criteria  Adults (>18 years) with self-reported, physician-diagnosed MS; patient-determined disease steps score < 3; no conditions
or medical contraindications that would preclude safely participating in a Pilates programme established with Physical
Activity Readiness Questionnaire (PARQ); and no previous Pilates experience.

Exclusion criteria  Pregnancy; MS relapse; or changes to MS medication or steroid treatment in the prior 12 weeks

Recruitment / Recruitment began in January 2018 and data collection ended August 2019. Home-based setting allowed recruitment
selection of through MS Ireland via posters and participation information leaflets distributed on social media and via text alerts. Males
participants and females recruited to obtain representative population.

Intervention(s) Home-based Pilates: twice weekly sessions, 48 h apart, for 8 weeks at home. Supported by a DVD that was developed,

implemented and evaluated in a feasibility trial among people with MS. DVD Pilates instructor qualified with experience of
10 years, does not have CBT, psychology or coaching training but regularly teaches group classes to people with various
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abilities. Participants supported by weekly telephone call about frequency, intensity and duration of completed sessions,
exercise completion difficulties, adverse events or relapses.

Population None
subgroups
Comparator Waitlist control: maintained pre-intervention physical activity levels and contacted by email or telephone to ensure

completion of biweekly outcome assessments.

Number of 80 randomised, 80 analysed at week 8
participants

Duration of follow- Up to 8 weeks - end of intervention

up

Indirectness Outcome - 8-week follow-up (<3-month minimum specified in the protocol)

Additional Primary analysis stated to be intention to treat in the full sample, despite some missing data at 8-weeks (n=29 and n=34
comments with data at week 8 in two groups, respectively).

Study arms

Home-based Pilates (N = 39)

Waitlist control (N = 41)

Characteristics

Arm-level characteristics
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Characteristic

% Female

Sample size

Mean age (SD)
Mean (SD)

Ethnicity

Custom value

Comorbidities

Custom value

Fatigued (>38 on MFIS total)
Modified Fatigue Impact Scale.

Sample size

Outcomes
Study timepoints
Baseline

8 week (8-weeks - end of intervention)

Results - raw data

Home-based Pilates (N = 39)

n=236; % =92.31

46.7 (10)

NR

NR

n=27;%=69.2
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Waitlist control (N = 41)

n=233; % =280.49

47.4 (10.2)

NR

NR

n=28; %=68.3
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Outcome Home-based Pilates,
Baseline, N = 39

MFIS - total 43.6 (9.8)
Modified Fatigue Impact Scale. Scale usually 0-84.

Mean (SD)

MFIS - physical subdomain 22.1 (5.5)
Modified Fatigue Impact Scale. Scale usually 0-36.

Mean (SD)

MFIS - cognitive subdomain 16.8 (7.1)
Modified Fatigue Impact Scale. Scale usually 0-40.

Mean (SD)

MFIS - psychosocial 4.6 (1.5)
Modified Fatigue Impact Scale. Scale usually 0-8.

Mean (SD)

Anxiety - STAI-Y2 43 (9.8)
Trait Subscale of the State-Trait Anxiety Inventory.
Scale usually 20-80.

Mean (SD)
Anxiety - HADS 8.4 (4.1)

Hospital Anxiety and Depression Scale. Scale
usually 0-21.

Mean (SD)

294

Home-based Pilates,
8 week, N = 39

31 (13.5)

16.1 (6.2)

11.7 (8.3)

3.2 (1.8)

37.1(9.1)

5.1 (3)

Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)

Waitlist control,
Baseline, N = 41

43.6 (14.3)

22.3 (7.1)

17.1(7.8)

4.3 (2.3)

41.3 (11.8)

7 (4.3)

Waitlist control, 8
week, N = 41

40.5 (15.8)

21.3(7.9)

15.3 (9)

4(2.2)

38.7 (10.2)

5.8 (4.3)
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Outcome

Depression - QIDS
Quick Inventory of Depressive Symptomatology.
Scale usually 0-27.

Mean (SD)

Depression - HADS
Hospital Anxiety and Depression Scale. Scale
usually 0-21.

Mean (SD)

Adverse events

No of events

Discontinuation possibly related to
intervention

either unable to commit at that moment in time
(n=3) or found exercise difficult (n=2)

No of events

MFIS - total - Polarity - Lower values are better

Home-based Pilates,

Baseline, N = 39

8.7 (4.1)

6.8 (3.3)

n=NA; %=NA

n=NA; %=NA

MFIS - physical subdomain - Polarity - Lower values are better

MFIS - cognitive subdomain - Polarity - Lower values are better

MFIS - psychosocial - Polarity - Lower values are better

Anxiety - STAI-Y2 - Polarity - Lower values are better

Home-based Pilates, Waitlist control,

8 week, N = 39
5.1(2.7)

4 (3.1)
nN=0;%=0
nN=5;%=12.8
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Baseline, N = 41

7.8 (4.9)

5.7 (3.1)

n=NA; % =NA

n=NA; % =NA

Waitlist control, 8

week, N = 41
7.4 (3.7)

5.3 (3)
nN=0;%=0
N=6;%=14.6



Multiple Sclerosis
Non-pharmacological management of fatigue

Anxiety - HADS - Polarity - Lower values are better
Depression - QIDS - Polarity - Lower values are better

Depression - HADS - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results MFIS total 8 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation process  Risk of bias judgement for the randomisation Some concerns
process
Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended Some concerns
intended interventions (effect of assignment to interventions (effect of assignment to intervention)

intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Some concerns
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the Some concerns
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the Low

reported result

Overall bias and Directness Risk of bias judgement High
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Section

Overall bias and Directness

Results MFIS physical 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question Answer

Overall Directness Indirectly applicable
(reported at time-point <3-month
minimum specified in the protocol)

Question Answer

Risk of bias judgement for the randomisation Some concerns
process

Risk of bias for deviations from the intended Some concerns

interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data Some concerns

Risk-of-bias judgement for measurement of the Some concerns
outcome

Risk-of-bias judgement for selection of the Low
reported result

Risk of bias judgement High
Overall Directness Indirectly applicable

(reported at time-point <3-month
minimum specified in the protocol)
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Results MFIS cognitive 8 weeks

Section Question

Domain 1: Bias arising from the randomisation process  Risk of bias judgement for the randomisation

process

Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended

intended interventions (effect of assignment to interventions (effect of assignment to intervention)

intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the
reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results MFIS psychosocial 8 weeks
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Some concerns

Some concerns

Some concerns

Some concerns

Low

High

Indirectly applicable
(reported at time-point <3-month
minimum specified in the protocol)
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Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results STAI-Y2 anxiety 8 weeks

Section

Domain 1: Bias arising from the randomisation process

Question Answer

Risk of bias judgement for the randomisation Some concerns
process

Risk of bias for deviations from the intended Some concerns

interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data Some concerns

Risk-of-bias judgement for measurement of the Some concerns
outcome

Risk-of-bias judgement for selection of the Low
reported result

Risk of bias judgement High
Overall Directness Indirectly applicable

(reported at time-point <3-month
minimum specified in the protocol)

Question Answer
Risk of bias judgement for the randomisation Some concerns
process
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Section

Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results HADS anxiety 8 weeks

Section
Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the

intended interventions (effect of assignment to
intervention)

Question

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
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Answer

Some concerns

Some concerns

Some concerns
Low

High

Indirectly applicable

(reported at time-point <3-month
minimum specified in the protocol)

Answer

Some concerns

Some concerns
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Section
Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results QIDS depression 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)

Question

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the

outcome

Risk-of-bias judgement for selection of the

reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the

outcome
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Answer
Some concerns

Some concerns
Low

High

Indirectly applicable

(reported at time-point <3-month
minimum specified in the protocol)

Answer

Some concerns

Some concerns

Some concerns

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results HADS depression 8 weeks

Section

Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended

interventions (effect of assignment to intervention)

Answer

Low

High
Indirectly applicable

(reported at time-point <3-month
minimum specified in the protocol)

Answer

Some concerns

Some concerns

Risk-of-bias judgement for missing outcome data Some concerns

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results adverse events 8 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to
intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Question

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to intervention)
Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the
outcome

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness
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Answer
Indirectly applicable

(reported at time-point <3-month
minimum specified in the protocol)

Answer

Some concerns

Low

Some concerns

Some concerns

Low

High

Indirectly applicable
(reported at time-point <3-month
minimum specified in the protocol)
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Results adherence - discontinuation due to intervention 8 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process Some
concerns
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions  Some
interventions (effect of assignment to intervention) (effect of assignment to intervention) concerns
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data Low
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Some
concerns
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable

Grubic Kezele, 2019
Bibliographic Grubic Kezele, T.; Babic, M.; Stimac, D.; Exploring the feasibility of a mild and short 4-week combined upper limb and

Reference breathing exercise program as a possible home base program to decrease fatigue and improve quality of life in
ambulatory and non-ambulatory multiple sclerosis individuals; Neurological Sciences; 2019; vol. 40 (no. 4); 733-743

Study details
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Secondary NR
publication of

another included
study- see primary
study for details

Other publications NR
associated with
this study included

in review

Trial name / NR

registration

number

Study location Croatia

Study setting MS Society Center - outpatient
Study dates NR

Sources of funding NR

Inclusion criteria  Diagnosis of MS with mild to severe disability (EDSS score between 0.0 [normal neurological exam] and 8.0 [essentially
restricted to wheelchair, retains many self-care functions, generally has effective use of arms]), adults between the age of
18 and 70 years, patients with Standardized Mini-Mental State Examination [19] > 24 and with no contraindications for
performing breathing and UL exercises.

Exclusion criteria An exacerbation of MS or corticosteroid treatment within the past 4 weeks, the presence of concomitant neurological and
musculoskeletal disorders affecting arms, acute or chronic lung pathologies, breathing difficulties or any other serious
illness that might interfere with the intervention
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

The patients with diagnosed MS were randomly selected based on previous EDDS score (from 6 months ago) from the
MSSC register. To establish the participants’ interest in the research, the first contact was by phone. Before being included
in the study, all 19 individuals were invited to the MSSC to meet the study inclusion and exclusion criteria checked by a two
physicians (researchers). The physician (the principal researcher) assessed the participants’ characteristics (sex, age,
medications). Another physician (researcher blind to the intervention), who was trained to assess EDSS status, as well the
type of MS based on standard diagnostic criteria, confirmed EDSS score

The exercise group exercised under physiotherapist guidance performing strengthening, coordination stretches and
breathing exercises. They exercised 2 days/week, 60 min/session in the MSSC and performed independent home exercise
3 days/week for 4 weeks, at least 20 min/session. Adherence was monitored every week by registering the number of
completed sessions at the MSSC and at home. The amount of physical activity performed with HE was monitored 2/week
by asking the number of sessions per week and duration of each exercise during a session.

The on-going physical therapy (without UL and breathing exercises 2/week for 45 min) was unchanged during the study for
all patients (exercise and control group). At the end of the study (day after the last session), outcome measures were
collected by the same independent researcher who assessed the baseline data.

According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - mixed
According to disability (EDSS <6 and EDSS =6) - over 6

Disease modifying treatment status (currently using and not currently using) - mixed

Group vs individual - group and home based

Delivered remotely vs in person - in person

Reports data separately for ambulatory and non-ambulatory groups, threshold used to define this unclear but median EDSS
in two groups was <6.0 (3.0-4.75 in the two groups) and 26.0 (7.0 in both groups), respectively.

The control group performed no exercise during the investigation but they were required to visit the MSSC 2 days/week (<

60 min) where they could freely socialize, having thereby approximately the same contact with the investigators as the
exercise group. The control group was offered the exercise program at the end of the study, which everyone accepted. The
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on-going physical therapy (without UL and breathing exercises 2/week for 45 min) was unchanged during the study for all
patients (exercise and control group). At the end of the study (day after the last session), outcome measures were collected
by the same independent researcher who assessed the baseline data.

Number of 19 randomised and analysed
participants

Duration of follow- 4 weeks - end of treatment
up

Indirectness indirect FU period - marked down as less than 3 months

Method of analysis Intention to treat - all randomised

Additional Results reported separately for ambulatory and non-ambulatory groups but combined for the purpose of this review.
comments

Study arms

Combined upper limb and breathing exercise for a home-based program (N = 10)

Control group - no exercise (N =9)

Characteristics

Arm-level characteristics
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Characteristic

% Female

Sample size

Age
Mean (SD)

Relapsing-remitting MS

Sample size

Primary progressive MS

Sample size

Secondary progressive MS

Sample size

EDSS
Expanded Disability Status Scale. Scale 0-10. Higher
indicates higher disability.

Median (range)

Interferon beta-1a

Sample size

Fingolimod

Combined upper limb and breathing exercise for a
home-based program (N = 10)

n=4;%=40
53.9 (10.7)

n=4;%=40
n=2;%=20
n=4;%=40
6.5 (1.0-8.0)

n=1;%=10
n=1;%=10
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Control group - no
exercise (N =9)

n=3;%=33
48.2 (9.3)

n=6; % =67
n=0;%=0
n=3;%=33
7.0 (1.0-7.5)
n=0;%=0
n=1;%=11
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Characteristic

Sample size

Azathioprine

Sample size

Glatiramer acetate

Sample size

None

Sample size

Outcomes
Study timepoints
Baseline

4 week

outcomes

Combined upper limb and breathing exercise for a
home-based program (N = 10)

nN=0;%=0

n=1;%=10

n=7;%=70
309
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Outcome Combined upper limb and Combined upper limb and Control group - Control group -
breathing exercise for a breathing exercise for a no exercise, no exercise, 4
home-based program, home-based program, 4 Baseline, N=9 week,N=9
Baseline, N =10 week, N =10

MFIS physical 22 (6.1) 16.6 (6.2) 20.5(11.2) 19.9 (10.9)

Modified Fatigue Impact Scale. Scale usually

0-36.

Mean (SD)

MFIS cognitive 14 (7.6) 10.3 (6.7) 12.2 (8.6) 11.6 (7.6)

Modified Fatigue Impact Scale. Scale usually

0-40

Mean (SD)

MFIS psychosocial 3.3(2.1) 2.2(1.9) 3.3(2.7) 3.6 (2.3)

Modified Fatigue Impact Scale. Scale usually

0-8

Mean (SD)

MFIS total 39.3 (12.6) 29.5 (13.6) 36 (18.2) 35.9 (17.8)

Modified Fatigue Impact Scale. Scale usually

0-84 - reports as 0-82 in report but likely this

is incorrect based on number of items said to

be included.

Mean (SD)

SF-36 general health 48 (16.9) 49.5 (11.8) 46.7 (21.6) 41.1 (24.1)

Scale 0-100.
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Outcome Combined upper limb and Combined upper limb and Control group - Control group -
breathing exercise for a breathing exercise for a no exercise, no exercise, 4
home-based program, home-based program, 4 Baseline, N=9 week,N=9
Baseline, N =10 week, N =10

Mean (SD)

SF-36 Physical Functioning 32.5 (31.9) 38.5 (34.8) 45.6 (43.4) 43.9 (43.9)

Scale 0-100.

Mean (SD)

SF-36 Physical Limitation 30 (24.4) 50 (30.6) 41.2 (45.7) 44 .4 (43)

Scale 0-100.

Mean (SD)

SF-36 Emotional Limitation 80.1 (37.8) 86.7 (33.9) 51.8 (44.1) 59.1 (42.7)

Scale 0-100

Mean (SD)

SF-36 Emotional Wellbeing 71.4 (25.9) 75.6 (18.9) 66.4 (15.8) 64 (15.8)

Scale 0-100

Mean (SD)

SF-36 Pain 66.8 (29.3) 76.3 (28.2) 65 (42.7) 64.2 (36.4)

Scale 0-100.

Mean (SD)

SF-36 Energyl/fatigue 55.5 (28.8) 60.5 (16) 48.3 (25.2) 49.1 (22.9)

Scale 0-100.
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Outcome Combined upper limb and
breathing exercise for a
home-based program,
Baseline, N =10

Mean (SD)

SF-36 social functioning 71.3 (25.6)

Scale 0-100.

Mean (SD)

Adverse events (harm)
Reported to be none.

n=NA; %=NA

No of events

Compliance (% of exercise sessions
attended)
Not applicable for the control group

Mean (SD)

NA (NA)

MFIS physical - Polarity - Lower values are better

MFIS cognitive - Polarity - Lower values are better

MFIS psychosocial - Polarity - Lower values are better

MFIS total - Polarity - Lower values are better

SF-36 general health - Polarity - Higher values are better
SF-36 Physical Functioning - Polarity - Higher values are better
SF-36 Physical Limitation - Polarity - Higher values are better
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Combined upper limb and
breathing exercise for a
home-based program, 4

week, N =10
73.5 (26.4)
n=0;%=0
98 (4.2)
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Control group -
no exercise,

Control group -
no exercise, 4

Baseline, N=9 week,N=9
63.9 (30.7) 58.6 (31)
Nn=NA;%=NA n=0;%=0
NA (NA) NR (NR)
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SF-36 Emotional Limitation - Polarity - Higher values are better
SF-36 Emotional Wellbeing - Polarity - Higher values are better
SF-36 Pain - Polarity - Higher values are better

SF-36 Energy/fatigue - Polarity - Higher values are better
SF-36 social functioning - Polarity - Higher values are better

Compliance (% of exercise sessions attended) - Polarity - Higher values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results MFIS physical 4 weeks

Section Question Answer
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation Some concerns
process
Domain 2a: Risk of bias due to deviations from the Risk of bias for deviations from the intended Some concerns

intended interventions (effect of assignment to interventions (effect of assignment to
intervention) intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome Low
data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the Some concerns
outcome
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MFIS cognitive 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MFIS psychosocial 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results MFIS total 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 general health 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 physical functioning 4 weeks
Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 physical limitation 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 emotional limitation 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 emotional wellbeing 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 pain 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 energy/fatigue 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results SF-36 social functioning 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results adverse events (harm) 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the

reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation

process

Risk of bias for deviations from the intended

interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome

data

Risk-of-bias judgement for measurement of the

outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the

minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

Some concerns
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results compliance 4 weeks

Section

Domain 1: Bias arising from the randomisation process
Domain 2a: Risk of bias due to deviations from the
intended interventions (effect of assignment to

intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Question

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation
process

Risk of bias for deviations from the intended
interventions (effect of assignment to
intervention)

Risk-of-bias judgement for missing outcome
data

Risk-of-bias judgement for measurement of the
outcome
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Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the
minimum of three months specified in
protocol)

Answer

Some concerns

Some concerns

Low

High
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Section

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Hasanpour Dehkordi, 2016

Question

Risk-of-bias judgement for selection of the
reported result

Risk of bias judgement

Overall Directness

Answer

Low

High

Indirectly applicable

(follow-up 4 weeks and not the
minimum of three months specified in
protocol)

Bibliographic Hasanpour Dehkordi, A.; Influence of yoga and aerobics exercise on fatigue, pain and psychosocial status in
Reference patients with multiple sclerosis: a randomized trial; Journal of Sports Medicine & Physical Fitness; 2016; vol. 56 (no.

11); 1417-1422

Study details

Trial name / Not reported.
registration

number

Study location Iran

Study setting Unclear
Study dates Not reported.
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Sources of funding Not reported.

Inclusion criteria
Exclusion criteria
Recruitment /
selection of

participants

Intervention(s)

Population
subgroups

Comparator

Not reported.
Not reported.

Not reported.

Yoga: three sessions (60-70 min) weekly for 12 weeks. Hatha yoga (breathing techniques, postures and

meditation). Stretching followed by standing, supine, prone-lying and sitting postures. Each pose held for 10-30 seconds
with rest periods in between of 30 seconds to 1 min. Emphasis on breathing for relaxation and concentration during the
classes. Each session ended with a 10 min deep relaxation session. Practice at home was recommended. Given leaflet
detailing the poses to allow practice at home. Performed in a sports centre or gym near the hospital and supervised by a
nurse and neurologist. All poses planned based on individual need.

Aerobic exercise: three sessions (40 min) weekly for 12 weeks. Consisted of 5-10 min warm-up, 25-30 min exercise
(walking) and 5 min cooling down. Performed at sports centre or gym near to the hospital. Supervised by nurse or a
neurologist. Target was to reach 60% of heart rate reserve when exercising. After 6 sessions, duration of walking increased
to 30-35 min and heart rate to 70% heart rate reserve. Each individual exercised based on their ability and resistance.
Stopped when participants were physically tired or experienced severe dyspnoea, fatigue, dizziness or other problems that
could be a risk to health based on Rhoten Fatigue Scale.

None reported.

Control: no exercise protocol. Educational support. Asked to maintain prescribed medications and usual lifestyle and were
supervised by their nurse and physicians.
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Number of N=90 randomised, n=61 analysed
participants

Duration of follow- 12 weeks - end of treatment
up

Indirectness None.
Method of analysis Unclear

Additional
comments

Study arms
Yoga (N = 30)

Hatha yoga three times weekly for 12 weeks.

Aerobic exercise (N = 30)

Walking exercise formed main component. Three sessions weekly for 12 weeks.

Control (N = 30)

Educational support - no exercise intervention.

Characteristics
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Study-level characteristics

Characteristic Study (N = 61)
% Female n=60; % =098
Sample size

Mean age (SD) (years) 31.9

Mean

Ethnicity NR

Custom value
Comorbidities NR
Custom value

Study gives characteristics for those analysed (n=61) not randomised (n=90)

Outcomes
Study timepoints

e Baseline
o 12 week (12-weeks - end of treatment)

Results - raw data
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Outcome

Rhoten Fatigue Scale
VAS. Scale 0-10.

Mean (SD)
SF-36 physical

functioning
Scale usually 0-100.

Mean (SD)

SF-36 emotional
limitations
Scale usually 0-100.

Mean (SD)
SF-36 physical role

limitations
Scale usually 0-100.

Mean (SD)

SF-36 energylvitality
Scale usually 0-100.
Mean (SD)

SF-36 Mental Health
Scale usually 0-100.

Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)

Yoga, Baseline,

N =20

4.75 (1.71)

40.1 (7.16)

41.9 (9.16)

49.14 (11.41)

45.36 (12.18)

53.98 (13.67)

Yoga, 12
week, N = 20

3.35 (0.81)

50.14 (11.15)

35.65 (12.3)

45.45 (10.32)

52.65 (11.87)

60.54 (14.44)

Aerobic exercise,
Baseline, N = 20

4.9 (1.33)

44.14 (7.38)

39.4 (12.8)

52.1 (14.44)

47.24 (13.78)

54.87 (8.54)
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Aerobic exercise, 12 Control,

week, N = 20

2.55 (0.94)

52.12 (9.87)

36.23 (12.65)

46.14 (13.45)

55.24 (11.54)

61.78 (10.87)

Baseline, N = 21

3.8 (1.64)

42.2 (8.3)

4211 (4.7)

48.12 (13.87)

44.52 (9.45)

52.4 (16.56)

Control, 12
week, N = 21

3.55 (1.23)

38.12 (7.88)

47.15 (11.65)

52.14 (12.4)

43.32 (8.45)

50.44 (14.45)
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Outcome Yoga, Baseline, Yoga, 12 Aerobic exercise, Aerobic exercise, 12 Control, Control, 12
N=20 week, N=20 Baseline, N =20 week, N = 20 Baseline, N =21 week, N =21

Mean (SD)

SF-36 social 43.54 (11.48) 51.54 (9.45) 39.2 (11.87) 47.22 (8.78) 41.4 (9.54) 40.7 (8.44)
functioning
Scale usually 0-100.

Mean (SD)

SF-36 Body Pain 43.24 (6.98) 38.54 (9.25) 44.54 (8.4) 39.65 (11.19) 45.12 (10.54) 55.71 (9.47)
Scale usually 0-100.

Mean (SD)

SF-36 general health 46.24 (11.69) 51.22 (8.65) 47.65 (9.52) 55.23 (10.96) 48.54 (7.45) 42.65 (9.25)
Scale usually 0-100.

Mean (SD)

Rhoten Fatigue Scale - Polarity - Lower values are better

SF-36 physical functioning - Polarity - Higher values are better
SF-36 emotional limitations - Polarity - Higher values are better
SF-36 physical role limitations - Polarity - Higher values are better
SF-36 energy/vitality - Polarity - Higher values are better

SF-36 Mental Health - Polarity - Higher values are better

SF-36 social functioning - Polarity - Higher values are better

SF-36 Body Pain - Polarity - Higher values are better
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SF-36 general health - Polarity - Higher values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results Rhoten Fatigue Scale 12 weeks yoga vs. control

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 physical functioning 12 weeks yoga vs. control
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Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable



Multiple Sclerosis
Non-pharmacological management of fatigue

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 emotional limitations 12 weeks yoga vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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concerns

Some
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Some
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Low
High

Directly
applicable

Answer
High

Some
concerns

Some
concerns
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Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 physical role limitations 12 weeks yoga vs. control

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Answer

Some
concerns

Low
High

Directly
applicable

Answer
High

Some
concerns

Some
concerns

Some
concerns

Low

High
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Section

Overall bias and Directness

Results SF-36 energyl/vitality 12 weeks yoga vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 mental health 12 weeks yoga vs. control

Question

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Directly
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High

Some
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Some
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Some
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Low
High

Directly
applicable
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 social functioning 12 weeks yoga vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Answer
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Some
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Some
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Low
High

Directly
applicable
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High
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Some
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 body pain 12 weeks yoga vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Low

High
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Section

Overall bias and Directness

Results SF-36 general health 12 weeks yoga vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results Rhoten Fatigue Scale 12 weeks yoga vs. exercise

Question

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Directly
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High

Directly
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results Rhoten Fatigue Scale 12 weeks exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Some
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Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 physical functioning 12 weeks yoga vs. aerobic exercise

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Low

High
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Section Question

Overall bias and Directness Overall Directness

Results SF-36 physical functioning 12 weeks aerobic exercise vs control

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 physical role limitations 12 weeks yoga vs. aerobic exercise
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Directly
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High

Some
concerns

Some
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Low
High

Directly
applicable
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 physical role limitations 12 weeks aerobic exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Low
High

Directly
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High
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Some
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Section Question

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 emotional limitations 12 weeks yoga vs. aerobic exercise

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement
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Low
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Section Question

Overall bias and Directness Overall Directness

Results SF-36 emotional limitations 12 weeks aerobic exercise vs. control

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 energy/vitality 12 weeks yoga vs. aerobic exercise
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Directly
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 energy/vitality 12 weeks aerobic exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 mental health 12 weeks yoga vs aerobic exercise

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section Question

Overall bias and Directness Overall Directness

Results SF-36 mental health 12 weeks aerobic exercise vs. control

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process
Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions
interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Results SF-36 social functioning 12 weeks yoga vs aerobic exercise
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High

Directly
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 social functioning 12 weeks aerobic exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 body pain 12 weeks yoga vs. aerobic exercise

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results SF-36 body pain 12 weeks aerobic exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 general health 12 weeks yoga vs. aerobic exercise

Question

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Results SF-36 general health 12 weeks aerobic exercise vs. control

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section Question Answer
Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome Some
concerns
Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result  Low
Overall bias and Directness Risk of bias judgement High
Overall bias and Directness Overall Directness Directly
applicable
Hebert, 2018
Bibliographic Hebert, J. R.; Corboy, J. R.; Vollmer, T.; Forster, J. E.; Schenkman, M.; Efficacy of Balance and Eye-Movement
Reference Exercises for Persons With Multiple Sclerosis (BEEMS); Neurology; 2018; vol. 90 (no. 9); e797-e807

Study details

Trial name / NCT01698086.
registration

number

Study location USA

Study setting Outpatient
Study dates Not reported.
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Sources of funding Supported by a grant from the National Multiple Sclerosis Society (award NMSS research grant RG 4710A1/1). Some

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

authors also reported receiving compensation for lectures and/or research support from the NMSS as well as from industry.

Clinically definite MS; ambulation of at least 100 m with no greater than intermittent or unilateral constant use of an
assistive device; aged 18-60 years; CDP-SOT composite score (balance test) <82 out of 100; and MFIS total score 222 out
of 84.

Non-ambulation; lower extremity orthoses, lower extremity spasticity >1 on Modified Ashworth Spasticity Scale; another
neurological disorder contributing to balance problems; relapse within 3 months of enrolment; contraindication to physical
activity; and participation in exercise specifically designed to improve balance or visual stability within 12 weeks of
enrolment.

Recruited through Rocky Mountain MS Center, University of Colorado an by community-based advertisement.

Balance and eye movement exercises: twice weekly sessions with supervision and daily home exercise for 6 weeks (phase
1) followed by once weekly sessions with supervision and daily home exercise for 8 weeks (phase 2). Three main
components were standing balance on different surfaces, mobility-based balance in walking with and without head
movements and visual stability (including voluntary saccadic eye, smooth pursuit movements and dynamic gaze fixation).
Visual input alterations included absent (eyes closed), conflicting (head and body movements without gaze fixation) and
visual field movement and hand eye coordination (ball tossing and catching with eyes open). Somatosensory input
alterations included base of support (progressive narrowing) and progressive complexity of surface (e.g. firm, compliant,
rocking, reactive). Vestibular input alterations or stimulation of the peripheral end organ included head movements in the
yaw and pitch directions and body movements in elevation and translation.

None reported.

Control - no treatment control, waitlist control.
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Number of N=88 randomised, n=76 analysed (per protocol analyses)
participants

Duration of follow- Up to 14 weeks - end of treatment period
up

Indirectness None.

Method of analysis Per protocol - those randomised and that completed the study

Study arms
Balance and eye movement exercises (N = 44)

Received balance and eye movement exercises for 14 weeks.

Control (N = 44)

Waitlist control group.

Characteristics

Arm-level characteristics

Characteristic Balance and eye movement exercises (N = 44)
% Female nN=37;%=84
Sample size
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Characteristic

Mean age (SD)
Mean (SD)

Ethnicity

Custom value

Comorbidities

Custom value

Time since diagnosis (years)

Mean (SD)

EDSS score

Scale 0-10. Higher indicates increased disability.

Mean (SD)

Outcomes
Study timepoints

e Baseline

o 14 week (14-weeks - end of intervention period)

Results - raw data

Balance and eye movement exercises (N = 44)

46.5 (8.8)

NR

NR

8.34 (5.7)

3.5(1.1)
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NR

NR
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Outcome

MFIS total score
Modified Fatigue Impact Scale. Scale 0-84.

Mean (SE)

MFIS - physical score
Modified Fatigue Impact Scale. Scale 0-36.

Mean (SE)

MFIS - cognitive
Modified Fatigue Impact Scale. Scale 0-40.

Mean (SE)

MFIS - psychosocial
Modified Fatigue Impact Scale. Scale 0-8.

Mean (SE)

SF-36 physical component score.
Scale usually 0-100.

Mean (SE)

SF-36 mental component score
Scale usually 0-100.

Mean (SE)

Balance and eye
movement exercises,
Baseline, N = 44

49.9 (2.1)

23.9 (1)

21.6 (1.1)

4.42 (0.26)

35.8 (1.3)

42.6 (1.6)

Balance and eye movement
exercises, 14 week, N = 38

32.5 (2.4)

16 (1.2)

14.2 (1.2)

2.44 (0.31)

41 (1.4)

48.2 (1.7)

Multiple sclerosis: evidence review for management of fatigue FINAL (June 2022)

Control, Control, 14
Baseline, N = week, N =
44 38

48.7 (2.1) 43.6 (2.3)
23 (1) 20.7 (1.1)
214 (1.1) 19.3 (1.2)
4.34 (0.26) 3.61(0.3)
35.4 (1.3) 37.3(1.4)
42.9 (1.6) 44.6 (1.8)
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Outcome Balance and eye Balance and eye movement Control, Control, 14
movement exercises, exercises, 14 week, N = 38 Baseline, N = week, N =
Baseline, N = 44 44 38

Perceived Deficits questionnaire 37.8(2.1) 29 (2.3) 37.6 (2.1) 35.3(2.2)

Scale usually 0-80. Measure of cognitive deficit.

Mean (SE)

Adverse events - MS relapse n=NA;%=NA n=2;%=5 N=NA;%= n=3;%=

All lost to follow-up due to the relapse. Other minor NA 7.3

adverse events occurred but proportion not reported
in each group. Reported to be no serious adverse
events.

No of events

Adverse events - MS relapse NA 40 NA 41
All lost to follow-up due to the relapse. Other minor

adverse events occurred but proportion not reported

in each group. Reported to be no serious adverse

events.

Number analysed

Compliance NA 92% and 88% compliance in phase NA NR
Only reported for intervention group as no similar 1/2 supervised training, respectively.
measure available for the control group. 81% returned home-based log.

Custom value

MFIS total score - Polarity - Lower values are better

MFIS - physical score - Polarity - Lower values are better
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MFIS - cognitive - Polarity - Lower values are better

MFIS - psychosocial - Polarity - Lower values are better

SF-36 physical component score. - Polarity - Higher values are better
SF-36 mental component score - Polarity - Higher values are better

Perceived Deficits questionnaire - Polarity - Lower values are better

Per protocol analyses for most outcomes but available case analysis (n=40 vs. n=41) could be calculated for the adverse events (relapse)

outcome.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results MFIS total score 14 weeks

Section Question

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process

Domain 2a: Risk of bias due to deviations from the intended Risk of bias for deviations from the intended interventions

interventions (effect of assignment to intervention) (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome Risk-of-bias judgement for measurement of the outcome

Domain 5. Bias in selection of the reported result Risk-of-bias judgement for selection of the reported result
359
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Section
Overall bias and Directness

Overall bias and Directness

Results MFIS physical score 14 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MFIS cognitive score 14 weeks

Question
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results MFIS psychosocial score 14 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results SF-36 physical component 14 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question

Risk of bias judgement for the randomisation process
Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section

Overall bias and Directness

Results SF-36 mental component 14 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results PDQ cognitive 14 weeks

Question

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness
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Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result
Overall bias and Directness

Overall bias and Directness

Results adverse events — relapse 14 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result
Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data
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Section

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Overall bias and Directness

Results compliance 14 weeks

Section
Domain 1: Bias arising from the randomisation process

Domain 2a: Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data

Domain 4. Bias in measurement of the outcome

Domain 5. Bias in selection of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement

Overall Directness

Question
Risk of bias judgement for the randomisation process

Risk of bias for deviations from the intended interventions
(effect of assignment to intervention)

Risk-of-bias judgement for missing outcome data

Risk-of-bias judgement for measurement of the outcome

Risk-of-bias judgement for selection of the reported result

Risk of bias judgement
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Section Question Answer
Overall bias and Directness Overall Directness Directly

applicable
Heine, 2017

Bibliographic Heine, M.; Verschuren, O.; Hoogervorst, E. L.; van Munster, E.; Hacking, H. G.; Visser-Meily, A.; Twisk, J. W.;

Reference Beckerman, H.; de Groot, V.; Kwakkel, G.; group, Trefams-Ace study; Does aerobic training alleviate fatigue and
improve societal participation in patients with multiple sclerosis? A randomized controlled trial; Multiple Sclerosis;
2017; vol. 23 (no. 11); 1517-1526

Study details

Secondary No additional information.
publication of

another included

study- see primary

study for details

Other publications No additional information.
associated with
this study included

in review

Trial name / TREFAMS-AT (part of a multi-trial programme, TREFAMS-ACE). ISRCTN69520623.
registration

number

Study type Randomised controlled trial (RCT)
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Study location The Netherlands
Study setting Outpatient follow up.
Study dates October 2011 to October 2014

Sources of funding The TREFAMS-ACE study was funded by the Fonds NutsOhra (ZonMw 89000005). The funding organisation had no role in
the design and conduct of the study; collection, management, analysis and interpretation of data; preparation, review or
approval of the manuscript; and decision to submit the manuscript for publication.

Inclusion criteria  People with definite MS; age between 18 and 70 years, ambulant (EDSS 6 or less), severe fatigue (Checklist Individual
Strength fatigue subscale of at least 35) and no signs of an MS exacerbation or corticosteroid treatment <3 months.

Exclusion criteria Severe mood disorders (HADS depression subscale >11), severe co-morbidity (Cumulative lliness Rating Scale item
scores of at least 3), current pregnancy or given birth <3 months, newly initiated pharmacological (e.g. amantadine) or non-
pharmacological treatment for fatigue (e.g. structured aerobic training) <3 months.

Recruitment / People were recruited through physician or neurologist lists of patients at St Antonius Hospital, Nieuwegein, The
selection of Netherlands and Jeroen Bosch Hospital, Den Bosch, The Netherlands.

participants

Intervention(s) Aerobic training programme consisting of aerobic interval training, three times a week, for the duration of 16 weeks. In total

12 sessions were given in an outpatient clinic and supervised by an experienced physiotherapist whereas the remaining 36
sessions were home-based using identical equipment as provided by the study team for the duration of the intervention.
The frequency of supervised sessions declined gradually during the intervention phase. Each training session consisted of
30 minutes of aerobic interval training on an electro-magnetic cycle ergometer. Each training session entailed six interval
cycles consisting of 3 minutes at 40%, 1 minute at 60% and 1 minute at 80% of peak power. Peak power was determined at
the start of training and re-evaluated after 8 weeks by means of a cardiopulmonary exercise test (CPET) until voluntary
exhaustion. People logged the date and time of training, the number of minutes completed, the perceived exertion at the
end of their training session and any comments or reasons for not completing the training session.
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Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Indirectness

Additional
comments

Concomitant treatment: No additional information.

Intervention subgroups:
Individual vs. group - Mostly individual (some sessions in an outpatient clinic where it is unclear)

Remote vs. in person - Mixed. Remote for the most part, with some elements in person.

According to type: Mixed (see participants characteristics table). Majority relapsing remitting.

According to disability: EDSS less than or equal to 6 in the inclusion criteria.

Disease modifying treatment: Mixed. 50% are taking disease modifying treatment while 50% are not.

Usual care: Three 45-minute consultations with an MS nurse over the 16 week period. The content of the consultations
covered two important aspects in relation to the experimental intervention: 1) reliable information on MS-related fatigue, 2)
guidance from the experienced MS nurse that aimed to reassure the patient that his or her concerns or questions were
being taken seriously. The MS nurse was not allowed to refer the patient to any other outpatient or inpatient facilities for the
treatment of fatigue.

89

52 weeks in total (outcomes reported at 8, 16, 26 and 52 weeks. Outcomes extracted will be at 26 weeks (3-6 months) and
52 weeks (>6 months - 1 year).

No indirectness

Analysed by intention-to-treat basis.
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Study arms
Exercise including aerobic exercise training (N = 43)

Aerobic training programme consisting of aerobic interval training, three times a week, for the duration of 16 weeks. In total 12 sessions were given
in an outpatient clinic and supervised by an experienced physiotherapist whereas the remaining 36 sessions were home-based using identical
equipment as provided by the study team for the duration of the intervention. The frequency of supervised sessions declined gradually during the
intervention phase. Each training session consisted of 30 minutes of aerobic interval training on an electro-magnetic cycle ergometer. Each
training session entailed six interval cycles consisting of 3 minutes at 40%, 1 minute at 60% and 1 minute at 80% of peak power. Peak power was
determined at the start of training and re-evaluated after 8 weeks by means of a cardiopulmonary exercise test (CPET) until voluntary exhaustion.
People logged the date and time of training, the number of minutes completed, the perceived exertion at the end of their training session and any
comments or reasons for not completing the training session.

Usual care (N = 46)

Three 45-minute consultations with an MS nurse over the 16 week period. The content of the consultations covered two important aspects in
relation to the experimental intervention: 1) reliable information on MS-related fatigue, 2) guidance from the experienced MS nurse that aimed to
reassure the patient that his or her concerns or questions were being taken seriously. The MS nurse was not allowed to refer the patient to any
other outpatient or inpatient facilities for the treatment of fatigue.

Characteristics

Arm-level characteristics

Characteristic Exercise including aerobic exercise training (N = 43) Usual care (N = 46)
% Female N=NR;% =744 N=NR;%=71.7
Sample size
Mean age (SD) 43.1 (9.8) 48.2 (9.2)
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Characteristic Exercise including aerobic exercise training (N = 43) Usual care (N = 46)
Mean (SD)
Ethnicity NR NR
Nominal
Comorbidities NR NR
Nominal
EDSS 2t03.5 2to4
Range
EDSS 2.5 (NR) 3 (NR)
Mean (SD)
Relapsing-remitting MS 31 34
Nominal
Secondary progressive MS 3 5
Nominal
Primary progressive MS 9 7
Nominal
Disease duration (years) 2t0 10 2t0 19
Range
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Characteristic Exercise including aerobic exercise training (N = 43) Usual care (N = 46)
Disease duration (years) 7 (NR) 12 (NR)

Mean (SD)

Outcomes

Study timepoints

e Baseline
e 26 week
e 52 week

Exercise including aerobic exercise training compared to usual care at 3-6 months and >6 months-1 year - Continuous outcomes (final
values)

Outcome Exercise Exercise Exercise Usual care, Usual Usual
including aerobic including aerobic including aerobic Baseline, N care, 26 care, 52
exercise training, exercise training, exercise training, = 46 week, N week, N
Baseline, N =43 26 week, N=37 52 week, N=33 =34 =30

Patient-reported outcome measures to assess 40.8 (12.1) 38.3 (13.7) 39 (13.4) 41.5(12.3) 34.7 39.9

MS fatigue (modified fatigue impact scale - (11.8) (11.9)

total score)
Scale range: 0-84

Mean (SD)
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Outcome Exercise

Exercise

Exercise

Usual care,
including aerobic including aerobic including aerobic Baseline, N

exercise training, exercise training, exercise training, =46

Baseline, N =43 26 week, N = 37

Cognitive Functions (checklist individual 20.9 (6.6)
strength concentration)
Scale range: 5-35.

Mean (SD)

Patient-reported outcome measures to assess 5.2 (1)
MS fatigue (Fatigue Severity Scale)
Scale range: 1-7

Mean (SD)

Patient-reported outcome measures to assess 42.6 (7.4)
MS fatigue (checklist individual strength-20

fatigue subscale)

Scale range: 8-56

Mean (SD)

Acceptability of intervention (adherence) (%)