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Non-pharmacological management of memory and cognitive problems

Appendices

Appendix A — Review protocols

Review protocol for non-pharmacological management of memory and cognitive problems

ID

Field

Content

0. PROSPERO registration number CRD42021244943

1. Review title For adults with MS, including people receiving palliative care, what is the clinical
and cost effectiveness of interventions for memory and cognitive problems?

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

3. Objective To determine the most clinically effective nonpharmacological intervention for
managing memory and cognitive problems in people with multiple sclerosis.

4. Searches

The following databases will be searched from inception:

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

e Embase

e MEDLINE
e PsycINFO
¢ Epistemonikos

Searches will be restricted by:
¢ Date limitations: none

e English language studies
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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 (218 years) with MS, including people receiving palliative care.
Exclusion:
Children and young people (<18 years).

7. Interventions Multi-domain cognitive/neuropsychological rehabilitation

e Brain Training Apps such as luminosity

e Neuropsychological intervention for example neuropsychological
Compensatory Training (NCT)Computer aided ‘Cognifit Personal Coach
for cognition

e MS-Rehab computerised tool
e Psychoeducation

¢ Insight and awareness (typically termed as 'metacognitve training or
metacognitive strategies')

Speed of information processing
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e Time Pressure Management Training (TPM)
Attention and Working Memory

e CogMed Working Memory Training

e Attention Process Training (APT)

e Computer aided RehaCom module ‘Divided Attention’ for attention
Memory

e External compensatory strategies

e Errorless Learning Techniques

o Personal assistant apps

e Computer aided RehaCom module ‘memory and Attention’

e Computer aided (VILAT-G 1.0) training for memory

e Story memory technique (SMT)

e Computer aided memory retraining programme (SCRP)
Executive Function

¢ Goal Management Training (GMT)

e Problem Solving Training

e Computer aided RehaCom module ‘Plan a Day’ for organization and

planning
e Interventions for apathy
Cognition

e Social Cognition Training
e Cognitive rehabilitation programmes
e Psychotherapy/councelling relating to cognitive impairment

Interventions aimed at improving language

e Retraining type approaches

e Compensatory type approaches (for example, use of communication aids)
Interventions aimed improving perception
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e Psychoeducation
e Retraining type approaches (repeated practice on identifying specific
objects/patterns)
Compensatory type approaches (for example, labelling objects)

Combinations may be included as most rehabilitation programmes with a clinician
(rather than computerised focus) will be multi-factorial as they will take into
account the whole presentation rather than just focus on one part.

Report who gave the intervention and whether individual or group

8. Comparator e Interventions will be compared to each other, placebo/sham, or usual care.
e Waiting list control
e Supportive therapy (dedicated time with a supportive clinician)

9. Types of study to be included Systematic reviews of RCTs and RCTs will be considered for inclusion.
Published NMAs and IPDs will be considered for inclusion.

10. Other exclusion criteria

Non-English language studies.

Cross over trials will be excluded as many interventions are around learning
where it would not be possible to do a cross-over trial as the information cannot
be ‘unlearned’

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.
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Conference abstracts will be excluded because they are unlikely to contain
enough information to assess whether the population matches the review
question. 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:

1.5.31 Be aware that the symptoms of MS can include cognitive problems,
including memory problems that the person may not immediately recognise or
associate with their MS.

1.5.32 Be aware that anxiety, depression (see the NICE guideline on depression
in adults with a chronic physical health problem), difficulty in sleeping and fatigue
can impact on cognitive problems. If a person with MS experiences these
symptoms and has problems with memory and cognition, offer them an
assessment and treatment.

1.5.33 Consider referring people with MS and persisting memory or cognitive
problems to both an occupational therapist and a neuropsychologist to assess
and manage these symptoms.

12.

Primary outcomes (critical outcomes)

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

e Objective Measures

o Cognitive functions, such as memory, attention, executive functions,
processing speed, for example, symbol digit modality test (SMDT)

e Subjective Measures

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

o Patient-reported outcomes, for example symptoms, activities.(for
example Canadian Occupational Performance measure, Cognitive
failure questionnaire, perceived deficits questionnaire

o Self-efficacy/self-management (MS self-efficacy scale
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e Functional Measures
o Medication management/ adherence to medication
o Mood

o Fatigue (MS fatigue scale includes cognition (perhaps include this- if
score reported separately?)

o Activities of daily living (ADL).
e Vocational Measures

o Employment

o Training

o Social engagement

o Relationship satisfaction/ Impact on carers.
e Engagement Measures

o Completion/adherence rates

o Acceptability

o Satisfaction

Validated measures will be prioritised. If no evidence is available, non-validated
may be considered.

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

e >6 months — 1 year (data from >1 year follow up may be included but will be
downgraded)

10

Multiple Sclerosis: evidence reviews for management of memory and cognitive problems Final

(June 2022)




Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

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

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:
o 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.
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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
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)
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e According to disability (EDSS <6 and EDSS =6)
e  Severity of cognitive impairment (mild/moderate/severe)
o Disease modifying treatment status (currently using and not currently using)
e Mood disorders (presence or absence)
e Computerised vs clinician led
e  Group vs individual

18. Type and method of review Intervention
O Diagnostic
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 u B
Piloting of the study selection u B
process
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Formal screening of search results | [~ B
against eligibility criteria
Data extraction u B
Risk of bias (quality) assessment |— —
Data analysis |— B
24, Named contact 5a. Named contact
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:

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]
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Kate Ashmore [Project Manager]

26.

Funding sources/sponsor

This systematic review is being completed by the National Guideline Centre which
receives funding from NICE.

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.
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32. Keywords
33. Details of existing review of same topic by same authors
34. Current review status 0 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
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Health economic review protocol

Revneyv All questions — health economic evidence

question

Objectives To identify health economic studies relevant to any of the review questions.
Search e Populations, interventions and comparators must be as specified in the clinical
criteria 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.)

¢ Unpublished reports will not be considered unless submitted as part of a call for

evidence.
e Studies must be in English.
Search A health economic study search will be undertaken using population-specific terms
strategy 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.

Review Studies not meeting any of the search criteria above will be excluded. Studies
strategy 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).2

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.

e 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.
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Setting:
e UK NHS (most applicable).

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

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

e 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).

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

e Comparative cost analysis.

e 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.

e 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’.

e 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:

e The clinical and cost effectiveness of non-pharmacological interventions for memory
and cognitive problems 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 published as part of the

accompanying documents for this guideline.

B.1 Clinical search literature search strategy

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 retrieve. Search filters were

applied to the search where appropriate.

Table 1: Database date parameters and filters used

Database Dates searched
Medline (OVID) 1946 — 08 September 2021
Embase (OVID) 1974 — 08 September 2021

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)

The Cochrane Library (Wiley) Cochrane Reviews to 2021 None
Issue 9 of 12
CENTRAL to 2021 Issue 9 of Exclusions (conference
12 abstracts & clinical trials)
PsycINFO (Ovid) Inception — 08 September 2021 Randomised controlled trials
Systematic review studies
Exclusions (conference
abstracts & clinical trials)
Epistemonikos (The Inception to 08 September Systematic Reviews
Epistemonikos Foundation) 2021 Exclusions (Cochrane
Reviews)
Medline (Ovid) search terms
1. exp Multiple Sclerosis/
2 ((multiple or disseminated) adj2 scleros*).ti,ab.
3. encephalomyelitis disseminata.ti,ab.
4 MS.ti.
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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 mouse or mice or rodent*).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. exp Memory/ or exp Memory Disorders/ or exp Cognition/ or exp Cognition disorders/
or Attention/ or Extinction, Psychological/ or exp Mental processes/ or Neurocognitive
disorders/

31. Neuropsychology/ or Language/ or exp Speech/ or Problem solving/ or Mathematics/ or
exp Learning/ or exp Thinking/ or exp Psycholinguistics/

32. (cogniti* or neuropsychol* or neurocogniti* or memor™ or learn* or perceptual or attenti*
or information process™ or language or visuopat® or visuoconstruct* or problem solving
or reason* or execut* or metacognit* or think* or judging or judgement).ti,ab.

33. or/30-32

34, Rehabilitation/ or Therapeutics/ or Therapy, computer-assisted/ or exp
Neuropsychological Tests/

35. Remedial teaching/ or "Recovery of function"/ or Exercise/ or exp *Counseling/

36. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct® or teach* or stimulat* or exerci* or counsel* or therap* or intervent*
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*).ti,ab.

37. or/34-36

38. 33 and 37

39. Cognitive Behavioral Therapy/ or Reminder systems/

40. neurorehab®.ti,ab.

41. ((percept* or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) ad;j3 (train* or re-train* or retrain* or rehabilit* or interven* or therap*)).ti,ab.

Multiple sclerosis:
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42, ((metacogniti* or cogniti* or compensat* or memory) adj2 strateg*).ti,ab.

43, ((brain or metacogniti*) adj2 (train* or re-train* or retrain* or rehabilit*)).ti,ab.

44, (psychoeducat* or psych educat®).ti,ab.

45, ((memory or memories) adj2 (aid* or prompt* or reminder*)).ti,ab.

46. (apathy adj2 interven®).ti,ab.

47. or/38-46

48. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
'story technique™* or 'Problem Solving' or ‘Goal Management Training' or "VILAT-G' or
'day plan™ or 'daily plan™).ti,ab.

49. 47 or 48

50. 29 and 49

51. randomized controlled trial.pt.

52. controlled clinical trial.pt.

53. randomi#ed.ti,ab.

54. placebo.ab.

55. randomly.ti,ab.

56. Clinical Trials as topic.sh.

57. trial ti.

58. or/51-57

59. Meta-Analysis/

60. exp Meta-Analysis as Topic/

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

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

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

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

65. (search* adj4 literature).ab.

66. (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.

67. cochrane.jw.

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

69. or/59-68

70. 50 and (58 or 69)

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.
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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. exp *Memory/ or exp *Memory Disorder/ or exp *Cognition/ or exp *Cognitive defect/ or
*Attention/ or *Reinforcement/ or exp *Mental function/ or *Disorders of higher cerebral
function/

30. *Neuropsychology/ or *Language/ or exp *Speech/ or exp *Problem solving/ or
*Mathematics/ or exp *Learning/ or exp *Thinking/ or exp *linguistics/

31. (cogniti* or neuropsychol* or neurocogniti* or memor™ or learn* or perceptual or attenti*
or information process* or language or visuopat® or visuoconstruct* or problem solving
or reason* or execut* or metacognit* or think* or judging or judgement).ti,ab.

32. or/29-31

33. *Rehabilitation/ or *Therapy/ or *Computer assisted therapy/ or exp
*Neuropsychological test/

34. exp *Teaching/ or *Convalesence/ or exp *Exercise/ or exp *Counseling/

35. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct® or teach* or stimulat* or exerci* or counsel* or therap* or intervent*
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*).ti,ab.

36. or/33-35

37. 32 and 36

38. *Cognitive Therapy/ or exp *Cognitive Behavioral Therapy/ or “Reminder systems/

39. neurorehab®.ti,ab.

40. ((percept* or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) adj3 (train* or re-train* or retrain* or rehabilit* or interven* or therap*)).ti,ab.

41, ((metacogniti* or cogniti* or compensat* or memory) adj2 strateg®).ti,ab.

42. ((brain or metacogniti*) adj2 (train* or re-train* or retrain* or rehabilit*)).ti,ab.

43. (psychoeducat* or psych educat®).ti,ab.

44, ((memory or memories) adj2 (aid* or prompt* or reminder*)).ti,ab.

45, (apathy adj2 interven®).ti,ab.

46. or/37-45

47. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
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'story technique* or 'Problem Solving' or 'Goal Management Training' or 'VILAT-G' or
'day plan*' or 'daily plan*').ti,ab.

48. 46 or 47

49. 28 and 48

50. random®.ti,ab.

51. factorial®.ti,ab.

52. (crossover™ or cross over®).ti,ab.

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

54. (assign* or allocat* or volunteer™ or placebo*).ti,ab.

55. crossover procedure/

56. single blind procedure/

57. randomized controlled trial/

58. double blind procedure/

59. or/50-58

60. systematic review/

61. meta-analysis/

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

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

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

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

66. (search* adj4 literature).ab.

67. (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.

68. cochrane.jw.

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

70. or/60-69

71. 49 and (59 or 70)

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: [Memory] explode all trees

#9. MeSH descriptor: [Memory Disorders] explode all trees

#10. MeSH descriptor: [Cognition] explode all trees

#11. MeSH descriptor: [Cognition Disorders] explode all trees

#12. MeSH descriptor: [Attention] this term only

#13. MeSH descriptor: [Extinction, Psychological] this term only

#14. MeSH descriptor: [Mental Processes] explode all trees

#15. MeSH descriptor: [Neurocognitive Disorders] this term only

#16. MeSH descriptor: [Neuropsychology] this term only
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#17. MeSH descriptor: [Language] this term only

#18. MeSH descriptor: [Speech] explode all trees

#109. MeSH descriptor: [Problem Solving] this term only

#20. MeSH descriptor: [Mathematics] this term only

#21. MeSH descriptor: [Learning] explode all trees

#22. MeSH descriptor: [Thinking] explode all trees

#23. MeSH descriptor: [Psycholinguistics] this term only

#24. (cogniti* or neuropsychol* or neurocogniti* or memor* or learn* or perceptual or attenti*
or information process™ or language or visuopat® or visuoconstruct* or problem solving
or reason” or execut* or metacognit* or think* or judging or judgement):ti,ab

#25. (or #8-#24)

#26. MeSH descriptor: [Rehabilitation] this term only

#27. MeSH descriptor: [Therapeutics] this term only

#28. MeSH descriptor: [Therapy, Computer-Assisted] this term only

#29. MeSH descriptor: [Neuropsychological Tests] this term only

#30. MeSH descriptor: [Remedial Teaching] this term only

#31. MeSH descriptor: [Recovery of Function] this term only

#32. MeSH descriptor: [Exercise] this term only

#33. MeSH descriptor: [Counseling] this term only

#34. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct® or teach* or stimulat* or exerci* or counsel* or therap* or intervent*
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*):ti,ab

#35. (or #26-#34)

#36. #25 and #35

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

#38. MeSH descriptor: [Reminder Systems] this term only

#39. neurorehab*:ti,ab

#40. ((percept® or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) near/3 (train* or re-train* or retrain* or rehabilit* or interven* or therap*)):ti,ab

#41. ((metacogniti* or cogniti* or compensat* or memory) near/2 strateg*):ti,ab

HA2. ((brain or metacogniti*) near/2 (train* or re-train* or retrain* or rehabilit*)):ti,ab

#H43, (psychoeducat* or psych educat®):ti,ab

#44. ((memory or memories) near/2 (aid* or prompt* or reminder*)):ti,ab

#45. (apathy near/2 interven*):ti,ab

#46. (or #36-#45)

#47. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
'story technique* or 'Problem Solving' or 'Goal Management Training' or 'VILAT-G' or
'day plan* or 'daily plan*'):ti,ab

#48. #46 or #47

#49. #7 and #48

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

#51. #49 not #50

PsycINFO (Ovid) search terms
1. exp Multiple Sclerosis/
2. ((multiple or disseminated) adj2 scleros*).ti,ab.
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3. encephalomyelitis disseminata.ti,ab.

4., MS.ti.

5. *myelitis/

6. *demyelination/

7. transverse myelitis.ti,ab.

8. or/1-7

9. Case report/

10. letter/

11. exp Mice/

12. exp Rodents/

13. exp Animals/ not (exp Human Males/ or Human Females/)

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

15. or/9-14

16. 8 not 15

17. limit 16 to English language

18. First posting.ps.

19. 16 and 18

20. 17 or 19

21. exp cognition/ or exp cognitive development/ or exp cognitive impairment/ or exp
cognitive processes/ or information processing model/ or metacognition/ or need for
cognition/ or exp comprehension/ or concentration/ or exp concept formation/ or exp
decision making/ or naming/ or exp problem solving/ or exp thinking/

22. neuropsychology/ or exp memory/ or exp memory disorders/ or exp learning/ or exp
attention/ or exp visual perception/ or exp language/ or exp mathematical ability/ or exp
awareness/

23. (cogniti* or neuropsychol* or neurocogniti* or memor* or learn* or perceptual or attenti*
or information process™ or language or visuopat® or visuoconstruct* or problem solving
or reason* or execut* or metacognit* or think* or judging or judgement).ti,ab.

24, or/21-23

25. exp rehabilitation/ or exp training/ or exp "recovery (disorders)"/ or exp treatment/ or
exp cognitive techniques/ or exp intervention/ or exp counseling/ or rehabilitation
counseling/ or exp Computer assisted therapy/

26. exp teaching/ or exp exercise/ or exp neuropsychological rehabilitation/

27. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct® or teach* or stimulat* or exerci* or counsel* or therap* or intervent®
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*).ti,ab.

28. or/25-27

29. 24 and 28

30. *Cognitive Therapy/ or exp *Cognitive Behavioral Therapy/ or *Reminder systems/

31. neurorehab®.ti,ab.

32. ((percept* or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) adj3 (train* or re-train* or retrain* or rehabilit* or interven* or therap*)).ti,ab.

33. ((metacogniti* or cogniti* or compensat* or memory) adj2 strateg*).ti,ab.

34, ((brain or metacogniti*) adj2 (train* or re-train* or retrain* or rehabilit*)).ti,ab.

35. (psychoeducat* or psych educat®).ti,ab.

36. ((memory or memories) adj2 (aid* or prompt* or reminder*)).ti,ab.

37. (apathy adj2 interven®).ti,ab.
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38. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
'story technique™* or 'Problem Solving' or 'Goal Management Training' or 'VILAT-G' or
'day plan*' or 'daily plan*').ti,ab.

39. or/30-38

40. 29 or 39

41. 20 and 40

42, exp Clinical Trial/

43, randomi*.ti,ab.

44, ((clinical* or control*) adj3 trial*).ti,ab.

45. ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mask®)).ti,ab.

46. Placebos/ or placebo®.ti,ab.

47. ((crossover or cross-over or cross over) adj2 (design* or stud* or procedure* or
trial*)).ti,ab.

48. or/42-47

49, "review"/ or review.pt. or review.ti.

50. (systematic or evidence™ or methodol* or quantitativ*).ti,ab.

51. 49 and 50

52. Meta-Analysis/

53. (meta-analy* or metanaly* or metaanaly* or meta analy*).ti,ab.

54. ((systematic* or evidence* or methodol* or quantitativ*) adj3 (review* or
overview*)).ti,ab.

55. ((pool* or combined or combining) adj2 (data or trials or studies or results)).ti,ab.

56. (systematic* or meta*).pt. or (literature review or meta-analysis or systematic
review).md.

57. or/52-56

58. 41 and (48 or 51 or 57)

Epistemonikos search terms

1. (advanced_title_en:(multiple sclerosis) OR advanced_abstract_en:(multiple sclerosis))
AND (advanced_title_en:((memory OR cognition OR cognitive neurocognitive OR
neurocognition)) OR advanced_abstract_en:((memory OR cognition OR cognitive
neurocognitive OR neurocognition)))

B.2 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 31st March 2015), Health Technology
Assessment database (HTA - this ceased to be updated from 31st 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 2: Database date parameters and filters used

Database Dates searched Search filter used
Medline 01 January 2014 — 07 Health economics studies
September 2021 Quality of life studies

Exclusions (animal studies,
letters, comments, children)
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Database
Embase

Centre for Research and
Dissemination (CRD)

The International Network of

Dates searched

01 January 2014 — 07
September 2021

HTA — 01 January 2014 — 31
March 2018

NHSEED — 01 January 2014 —
March 2015

01 January 2018 — 07

Search filter used

Health economics studies
Quality of life studies

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

None

None

Agencies for Health September 2021
Technology Assessment
(INAHTA)
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. *Demyelinating Diseases/
9. *Demyelinating Autoimmune Diseases, CNS/
10. (Demyelinat* adj2 (syndrome* or disease* or autoimmun®)).ti,ab.
11. (Chronic Cerebrospinal Venous Insufficiency or CCSVI).ti,ab.
12. Venous Insufficiency/cf, co, di, dg, et [Cerebrospinal Fluid, Complications, Diagnosis,
Diagnostic Imaging, Etiology]
13. (Devic* adj (disease or syndrome)).ti,ab.
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
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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.

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 hqgl* or hqol* or h gol* or hrqol* or hr qol*).ti,ab.

66. (health utility* or utility score™ or disutilit* or utility value*).ti,ab.
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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 0r79
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]
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
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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/

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 hqgl* or hqol* or h gol* or hrqol* or hr qol*).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.
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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. 75 0r 76
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

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))

31

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT

(June 2022)




Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Appendix C — Effectiveness evidence study selection

Figure 1: Flow chart of clinical study selection for the review of non-pharmacological
management of memory and cognitive problems

Records identified through Additional records identified through
database searching, n=2757 other sources, n=8

¥

Records screened in sift, n=2765

_ I Records excluded in 1st sift,
| n=2516

\ 4

Full-text papers assessed for
eligibility, n=249

\ 4

v

Papers included in review, n=71
(from 63 studies)

Papers excluded from review, n=178

Reasons for exclusion: see Appendix J.
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Appendix D — Effectiveness evidence

D.1 Studies extracted using EPPI reviewer (new studies identified in current update)

Arian Darestani, 2020
Bibliographic Arian Darestani, A.; Naeeni Davarani, M.; Hassani-Abharian, P.; Zarrindast, M. R.; Nasehi, M.; The therapeutic effect of

Reference treatment with RehaCom software on verbal performance in patients with multiple sclerosis; Journal of Clinical Neuroscience;
2020; vol. 72; 93-97

Study details

. Not reported
Trial name /
registration
number
Study location Iran
Study setting Outpatient - those referred to a brain and cognition clinic
Study dates Not reported

Sources of funding No financial support provided.
Inclusion criteria  People with MS referred to Brain and Cognition clinic; and aged 18-65 years.

Exclusion criteria Sensory aphasia; impaired speech comprehension; hemianopia; visual disturbances; and hand-related mechanical or
neuromuscular disorders.

Recruitment / Recruited from those referred to Brain and Cognition Clinic.
selection of
participants
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Intervention(s) Verbal fluency intervention - RehaCom cognitive rehabilitation software: comprehensive software to rehabilitate cognitive
dysfunctions. Involves 20 modules in English and is auto-adaptive with difficulty increasing and reducing depending on
performance of the patient. Therapist can take into account information obtained from assessment of sessions and provide
modules to strengthen brain cognitive functions. 10 sessions over 5 weeks (2 per week with each session 1 h duration).

Population None
subgroups
Comparator Control - description not given but likely no intervention.
Number of 60 randomised, 53 analysed at week 10
participants
Duration of follow- Up to 10 weeks following start of treatment (5 weeks after the end of treatment).
up
Indirectness Outcomes - follow-up <3 months minimum in protocol
Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - unclear
comments e According to disability (EDSS <6 and EDSS =6) - unclear
o Severity of cognitive impairment (mild/moderate/severe) - unclear (referred to cognition clinic but severity unclear)
o Disease modifying treatment status (currently using and not currently using) - unclear
e Mood disorders (presence or absence) - unclear
o Computerised vs clinician led - mixed/unclear (computerised software but performed in clinic)
e Group vs individual - individual
Analysis - those with data (available case analysis) appear to have been reported in paper
Study arms

Verbal fluency - RehaCom cognitive rehabilitation software (N = 30)
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Control - no intervention? (N = 30)

Characteristics
Arm-level characteristics

Characteristic  Verbal fluency - RehaCom cognitive rehabilitation software (N = 30) Control - no intervention? (N = 30)
% Female n=21;%=78
n=22;% =85
Sample size
Mean age (SD 37.11 (8.12
ge (SD) ( ) 39.23 (7.81)
Mean (SD)
Ethnicity NR
NR
Custom value
Comorbidities NR
NR

Custom value

Note data available and analysed for n=27 and n=26 in intervention and control groups, respectively. Baseline values given for those
analysed not randomised.

Outcomes
Study timepoints
« Baseline
« 10 week (10 weeks post-baseline (5 weeks after the end of intervention sessions). 5-week time-point not extracted as 10 weeks
better fits protocol.)
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Results - final values raw data

Outcome Verbal fluency - RehaCom
cognitive rehabilitation
software, Baseline, N = 27

CVLT-II 50.11 (13.43)
California Verbal Learning Test -

Second Edition. Measures episodic

verbal learning and memory.

Mean (SD)

COWAT 25.22 (8.47)
Controlled Oral Word Association
Test. Verbal fluency test.

Mean (SD)

Optional dropout of treatment n=NA;%=NA
Note that this was measured at

end of treatment (5 weeks) not 10

weeks as intervention only lasted 5

weeks.

No of events

Optional dropout of treatment NA
Note that this was measured at
end of treatment (5 weeks) not 10

Verbal fluency - RehaCom
cognitive rehabilitation
software, 10-week, N = 27

54 (14.17)

28.62 (8.62)
n=3:%=10
30
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Baseline, N = 26

48.08 (11.22)

24.04 (7.39)

n=NA; % =NA

NA

Control - no
intervention?, 10-
week, N = 26

46.62 (10.1)

23.73 (7.07)

n=4;%=13.3

30
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Outcome Verbal fluency - RehaCom  Verbal fluency - RehaCom  Control - no Control - no
coghnitive rehabilitation cognitive rehabilitation intervention?, intervention?, 10-
software, Baseline, N = 27 software, 10-week, N = 27 Baseline, N = 26 week, N = 26

weeks as intervention only lasted 5

weeks.

Number analysed

CVLT-II - Polarity - Higher values are better
COWAT - Polarity - Higher values are better

Baseline and follow-up results given for those analysed (n=27 and n=27), not those randomised (n=30 per group)

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_CVLT Il episodic verbal learning and memory_10 weeks

Section Question Answer

. . . o _ o o Some concerns
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 . . o . Some concerns
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 . o o Some concerns
Risk-of-bias judgement for missing outcome data

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

37

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
(June 2022)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Section Question Answer

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

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness ) Indirectly applicable
Overall Directness (follow-up <3 months

minimum)
Results_ COWAT verbal fluency test_10 weeks
Section Question Answer
. . . o _ o o Some concerns

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 _ _ o _ Some concerns

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

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

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

Overall bias and Directness High

Risk of bias judgement
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Section Question Answer

Overall bias and Directness Indirectly applicable

Overall Directness (follow-up <3 months

minimum)
Results_optional dropout from intervention_5 weeks
Section Question Answer
: o . : . o Some
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process concerns
Domain 2a: Risk of bias due to deviations from the intended . . o . . . Some
interventions (effect of assignment to intervention) Risk of bias for deviations from the intended interventions  concerns
(effect of assignment to intervention)
Domain 3. Bias due to missing outcome data ) o o Low
Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome ) o Low
Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result ) o ] Low
Risk-of-bias judgement for selection of the reported result
Overall bias and Directness . o Some
Risk of bias judgement concerns
Overall bias and Directness . Directly
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Azimian, 2021

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)

Azimian, M.; Yaghoubi, Z.; Ahmadi Kahjoogh, M.; Akbarfahimi, N.; Haghgoo, H. A.; Vahedi, M.; The Effect of Cognitive
Rehabilitation on Balance Skills of Individuals with Multiple Sclerosis; Occupational Therapy in Health Care; 2021; vol. 35
(no. 1); 93-104

Not reported

Iran

Outpatient - those receiving occupational therapy services in a public rehabilitation hospital recruited
Not reported

Not reported

Aged between 20 and 50 years; diagnosis of MS; score <5.0 on EDSS; no history of other psychological disorders (e.g.,
depression or substance abuse); ability to use the computer; and not receiving corticosteroid medications within last 28
days.

Disease was relapsed; or had not completed the intervention.

People with MS receiving occupational therapy services in a public rehabilitation hospital recruited by phone call as well as
people with MS referred to hospital were screened to participate in the study.

Cognitive-based rehabilitation focused on processing speed + usual occupational therapy: usual occupational therapy
involved several exercises for 30 min in 12 sessions across 4 weeks (bending to sides in standing position, forward
bending, toe standing, heel standing, heel cord stretch with bent knee, one leg standing, one leg standing with eyes closed,
rotating the head in standing position or while walking, maintaining quadruped position, kneel standing and walking).
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Cognitive-based rehab involved processing speed tasks for 4 weeks (3 sessions per week, each session 30 min). At least
two tasks performed in each session.

Population None
subgroups
Comparator Usual occupational therapy only: usual occupational therapy involved several exercises for 1 h in 12 sessions across 4

weeks (bending to sides in standing position, forward bending, toe standing, heel standing, heel cord stretch with bent
knee, one leg standing, one leg standing with eyes closed, rotating the head in standing position or while walking,
maintaining quadruped position, kneel standing and walking).

Number of 71 randomised, 64 analysed at follow-up (n=4 and n=3 in intervention and control groups, respectively, excluded either
participants because of relapsing symptoms in n=4, falling in n=1 and family problems in n=2).

Duration of follow- Up to 2 months following completion of training (3 months following start of intervention)

up

Indirectness Population - unclear if they had a cognitive deficit at baseline

Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
comments primary progressive (51%)

e According to disability (EDSS <6 and EDSS 26) - <6.0

Severity of cognitive impairment (mild/moderate/severe) - unclear whether any cognitive deficit was present at
baseline

Disease modifying treatment status (currently using and not currently using) - unclear

Mood disorders (presence or absence) - absent (history of psychological disorders an exclusion criterion)
Computerised vs clinician led - clinician-led

Group vs individual - individual

Unclear if results are given for those randomised or those randomised minus those with missing data/excluded
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Study arms
Cognitive rehabilitation focused on processing speed + occupational therapy (N = 35)

Control - occupational therapy only (N = 36)

Characteristics
Arm-level characteristics

Characteristic Cognitive rehabilitation focused on processing speed + occupational
therapy (N = 35)

% Female nN=25;%=714

Sample size

Mean age (SD) 43.62 (9.26)

Mean (SD)

Ethnicity NR

Custom value
Comorbidities NR

Custom value
Duration (years) 12.31 (6.3)

Mean (SD)
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Characteristic Cognitive rehabilitation focused on processing speed + occupational Control - occupational therapy only (N
therapy (N = 35) = 36)

Relapsing-remittin n=9;%=257
A o ° n=8;%=222

Sample size

Primary-progressive n=17; % =48.6
D ° n=19:%=52.8

Sample size

Secondary- n=9;%=257 .
progressive N=7;%=19.4

Sample size

Progressive- n=0;%=0 \
relapsing n=2;%=5.6

Sample size

EDSS score 5.0
5.0

Median

Outcomes
Study timepoints
« Baseline
« 3 month (3 months post-randomisation (2 months after last session). 4-week time-point not extracted as this time-point better
fits protocol.)
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Results - final values raw data

Outcome Cognitive rehabilitation
focused on processing speed
+ occupational therapy,
Baseline, N = 35

PASAT 34.77 (14.02)
Paced Auditory Serial Addition

Test. Measures working

memory and auditory

information processing speed.

Mean (SD)

SDMT 32.16 (10.4)
Symbol Digit Modalities Test.

Assesses processing speed

presented in the visual

modality.

Mean (SD)

PASAT - Polarity - Higher values are better
SDMT - Polarity - Higher values are better

Cognitive rehabilitation Control - Control -
focused on processing speed occupational therapy occupational therapy
+ occupational therapy, 3- only, Baseline, N= only, 3-month, N = 33
month, N = 31 36
37.9 (13) 33.52 (13.22) 31.97 (13.41)
36.19 (10.36) 34.15 (11.74) 32.75 (11.43)
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results_PASAT_3 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_SDMT_3 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

Question Answer

: o . Some
Risk-of-bias judgement for missing outcome data

concerns

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

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

Overall bias and Directness ) o High
Risk of bias judgement

Overall bias and Directness ] Directly
Overall Directness applicable

Blair, 2021

Bibliographic
Reference

Study details

Trial name /
registration
number

Study location
Study setting

Blair, M.; Goveas, D.; Safi, A.; Marshall, C.; Rosehart, H.; Orenczuk, S.; Morrow, S. A.; Does cognitive training improve

attention/working memory in persons with MS? A pilot study using the Cogmed Working Memory Training program; Multiple
Sclerosis and Related Disorders; 2021; vol. 49; 102770

Not reported

Canada

Outpatient - recruited from those that had been referred to a tertiary care centre
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Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Not reported
Not reported - Cogmed services/training programmes provided at no cost to the study.

Attending London MS or MS Cognitive Clinic in Canada; reporting cognitive difficulties; relapsing-remitting, primary
progressive or secondary progressive MS; aged 18-64 years; EDSS score <7.0; visual acuity of at least 20/70; and z-score
<-1.5 on at least 2 of 3 measures (PASAT, SDMT and DKFES Color-Word Interference Test) and therefore characterised
as having attention/working memory deficits.

Clinical relapse/corticosteroid treatment for at least 1 month prior to study entry; daily marijuana use; loss of visual acuity;
history of bipolar disorder; and other psychiatric iliness.

Consecutive people with MS attending London MS or affiliative MS Cognitive Clinic in Canada (tertiary care MS clinic).

Computer-assisted working memory training - CogMed: 25 training sessions conducted online. Completed 8 exercises per
day taking 30-45 min per session. Lasts 5 weeks with 5 sessions per week. Uses adaptive training approach where
difficulty level is adjusted in real time based on performance. Each session involves various tasks targeting different
aspects of working memory including visuospatial working memory and verbal working memory tasks. Reinforcement built
into program in form of small weekly rewards. Each person had a qualified coach responsible for providing structure,
motivation and feedback on training progress to Maximise training gains. Cogmed coaches were trained and certified and
overseen by a healthcare professional. Initial in-home visit by coach for first training session followed by tracking of
performance online and once weekly phone meetings throughout the 5 weeks. At end of training, coach summarised
training with participant and feedback data provided.

None

Treatment as usual - standard medical care group.
30 randomised, 22 analysed at 6-month follow-up

Up to 6 months follow-up (~4-5 months after end of training)
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Indirectness None
Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
comments relapsing-remitting (>55%)

e According to disability (EDSS <6 and EDSS =6) - <6.0 (median 4.0 or 4.5)

Severity of cognitive impairment (mild/moderate/severe) - unclear (those with z-score <-1.5 on at least 2 of 3
cognitive measures included)

Disease modifying treatment status (currently using and not currently using) - unclear

Mood disorders (presence or absence) - unclear (psychiatric conditions excluded)

Computerised vs clinician led - computerised with involvement of coach

Group vs individual - individual

Appears to be intention to treat analysis with those dropping out/withdrawing consent removed from analysis. n=4 in training
group withdrew before starting training, n=2 in control group withdrew consent prior to completion and n=2 in the control
group withdrew consent prior to completing 6-month follow-up.

Study arms
CogMed working memory training for working memory and attention (N = 15)

Treatment as usual - standard medical care (N = 15)
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Characteristics
Arm-level characteristics

Characteristic CogMed working memory training for working memory and Treatment as usual - standard medical care
attention (N = 15) (N =15)
% Female n=12; % =80
n=9;% =60
Sample size
Mean age (SD) 51.07 (7.29)
52.13 (8.71)
Mean (SD)
Ethnicity NR
NR

Custom value

Comorbidities NR
NR
Custom value
Relapsing-remittin n=9;%=60
AN & ° n=8;% =533

Sample size
Secondary Nn=6;%=40 mo
progressive n=6;%=40
Sample size
Prima rogressive n=0;%=0

e ° n=1;%=6.7

Sample size
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Characteristic CogMed working memory training for working memory and Treatment as usual - standard medical care
attention (N = 15) (N =15)
Duration of MS 14.87 (8.47)
(years) 16.25 (10.94)
Mean (SD)
EDSS score 4.5 (1.5-7.0)
4.0 (2.0-6.5)

Median (range)

Outcomes
Study timepoints
« Baseline

e 6 month (6-month follow-up - ~4-5 months following last intervention session (5-week period). 5-week time-point not extracted
as 6 months better fits protocol.)

Results - raw data final values

Outcome CogMed working memory CogMed working Treatment as usual - Treatment as usual -
training for working memory training for standard medical standard medical
memory and attention, working memory and care, Baseline, N= care, 6-month, N =
Baseline, N =15 attention, 6-month, N= 15 1

11
PASAT 27.73 (14.43) 35.18 (10.69) 28.07 (12.66) 33.91 (12.2)

Paced Auditory Serial Addition Test.
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Outcome CogMed working memory CogMed working Treatment as usual - Treatment as usual -
training for working memory training for standard medical standard medical
memory and attention, working memory and care, Baseline, N= care, 6-month, N =
Baseline, N =15 attention, 6-month, N = 15 11

11

Mean (SD)

SDMT 39.2 (9.58) 39.73 (7.51) 39.6 (7.94) 40.64 (9.79)

Symbol Digit Modality Test.

Mean (SD)

DKEFS Color-Word Interference 25.07 (10.26) 28.27 (10.87) 26.13 (5.17) 29.73 (4.32)

Delis-Kaplan Executive Function System.

Mean (SD)

CVLT2 Total Inmediate Recall 40.67 (10.08) 46.55 (13.53) 42.47 (10.23) 45 (13.09)

California Verbal Learning Test Second

Edition.

Mean (SD)

BVMT-R Total Immediate Recall 17.2 (7.06) 19.27 (10.43) 19.4 (8.77) 17.64 (8.38)

Brief Visuospatial Memory Test —

Revised

Mean (SD)

WMS-IlIl Spatial Span - forward 6.67 (1.8) 6.09 (1.22) 6.67 (1.59) 6.82 (1.47)

Wechsler Memory Scale Third Edition.
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Outcome CogMed working memory CogMed working Treatment as usual - Treatment as usual -
training for working memory training for standard medical standard medical
memory and attention, working memory and care, Baseline, N= care, 6-month, N =
Baseline, N =15 attention, 6-month, N = 15 11

11

Mean (SD)

WMSH-Il Spatial Span - backward 5.87 (2) 6.18 (1.66) 6.27 (2.02) 6.45 (1.51)

Wechsler Memory Scale Third Edition.

Mean (SD)

WAIS-IIl Arithmetic 10.8 (2.96) 12 (3) 10.87 (3.66) 11 (2.61)

Wechsler Adult Intelligence Scale

Mean (SD)

WAIS-IIl Letter-Number Sequencing 7.07 (2.99) 8.45 (2.58) 7.33 (2.8) 7.82 (3.28)

Wechsler Adult Intelligence Scale

Mean (SD)

WAIS-III Digit Span - forward 9.2 (2.04) 9.18 (2.32) 9.67 (1.63) 8.82 (1.66)

Wechsler Adult Intelligence Scale

Mean (SD)

WAIS-III Digit Span - backward 5.07 (1.28) 6.09 (1.3) 4.73 (1.28) 5.36 (1.86)

Wechsler Adult Intelligence Scale

Mean (SD)
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Outcome CogMed working memory CogMed working Treatment as usual - Treatment as usual -
training for working memory training for standard medical standard medical
memory and attention, working memory and care, Baseline, N= care, 6-month, N =
Baseline, N =15 attention, 6-month, N = 15 11

11
MSNQ 34.07 (12.47) 28.55 (15.16) 27.27 (9.07) 29.91 (10.83)

Multiple Sclerosis Neuropsychological
Screening Questionnaire - self-report
version. Scale not reported but is usually
0-60.

Mean (SD)

BDI-FS 4.67 (2.85) 2.64 (3.26) 3.73 (2.84) 2.73 (3.52)
Beck Depression Inventory Fast Screen.
Scale not reported but is usually 0-21.

Mean (SD)

FSS 4.82 (1.76) 4.89 (2.26) 5.23 (1.16) 5.18 (1.26)
Fatigue Severity Scale. Scale appears to

be 1-7 as is reported as a mean of

different items in the questionnaire.

Mean (SD)

HADS - anxiety 8.53 (3.56) 7.09 (4.35) 6.4 (3.36) 6.09 (4.95)
Hospital Anxiety and Depression Scale.
Scale not reported but is usually 0-21.

Mean (SD)
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Outcome CogMed working memory CogMed working Treatment as usual - Treatment as usual -
training for working memory training for standard medical standard medical
memory and attention, working memory and care, Baseline, N= care, 6-month, N =
Baseline, N =15 attention, 6-month, N = 15 11

11
HADS - depression 7.27 (3.99) 4.73 (4.03) 5.53 (3.14) 4.91 (3.15)

Hospital Anxiety and Depression Scale.
Scale not reported but is usually 0-21.

Mean (SD)

SF-36 57.2 (19.01) 56.45 (23.79) 51.13 (17.46) 44.55 (12.78)
Quality of life. Unclear if mental or

physical composite or have combined the

two. Scale not reported but usually 0-100.

Mean (SD)

DEX 27.67 (16.47) 23.09 (17.68) 23.27 (11.44) 20.55 (10.82)
Dysexecutive questionnaire - executive

functioning. Scale not reported but is

usually 0-80.

Mean (SD)

CFQ 44.53 (15.84) 42.36 (24.25) 39 (17.87) 36.45 (20.54)
Cognitive Failure Questionnaire. Scale
not reported but is usually 0-100.

Mean (SD)
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Outcome CogMed working memory CogMed working Treatment as usual - Treatment as usual -
training for working memory training for standard medical standard medical
memory and attention, working memory and care, Baseline, N= care, 6-month, N =
Baseline, N =15 attention, 6-month, N = 15 11

11
PDQ 40.53 (12.95) 37.82 (24.19) 33.47 (13.87) 30.73 (15.74)

Perceived Deficits Questionnaire -
measure of cognitive dysfunction. Scale
not reported but is usually 0-80.

Mean (SD)

PASAT - Polarity - Higher values are better

SDMT - Polarity - Higher values are better

DKEFS Color-Word Interference - Polarity - Higher values are better
CVLT2 Total Immediate Recall - Polarity - Higher values are better
BVMT-R Total Immediate Recall - Polarity - Higher values are better
WMS-III Spatial Span - forward - Polarity - Higher values are better
WMS-III Spatial Span - backward - Polarity - Higher values are better
WAIS-III Arithmetic - Polarity - Higher values are better

WAIS-III Letter-Number Sequencing - Polarity - Higher values are better
WAIS-III Digit Span - forward - Polarity - Higher values are better
WAIS-III Digit Span - backward - Polarity - Higher values are better
MSNQ - Polarity - Lower values are better

BDI-FS - Polarity - Lower values are better

FSS - Polarity - Lower values are better

HADS - anxiety - Polarity - Lower values are better

HADS - depression - Polarity - Lower values are better

SF-36 - Polarity - Higher values are better
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DEX - Polarity - Lower values are better
CFQ - Polarity - Lower values are better
PDQ - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_PASAT_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 . . o . . .
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 ) o o
Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome ) o

Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result ) o ]

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Results_SDMT_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_DKEFS Color-Word Interference_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)

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_CVLT2 Total Inmediate Recall_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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_BVMT-R Total Immediate Recall_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
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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Answer
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable
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Results_ WMS-Ill Spatial Span-forward_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_ WMS-Ill Spatial Span-backward_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)

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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Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable

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_WAIS-IIl Arithmetic_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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_WAIS-IIl Letter-Number Sequencing_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
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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Answer
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable
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Results_WAIS-Ill Digit Span-forward_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_WAIS-IIl Digit Span-backward_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)

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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Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable

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_MSNQ_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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Some
concerns

Low
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Section Question Answer

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness _ Directly
Overall Directness applicable

Results_BDI-FS_6 months

Section Question Answer

: o . : . . Some

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

Domain 2a: Risk of bias due to deviations from the intended . . o . _ _ Some

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

Domain 3. Bias due to missing outcome data ) o o Some
Risk-of-bias judgement for missing outcome data concerns

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

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

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness _ Directly
Overall Directness applicable
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Results_FSS_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_HADS-anxiety_6 months

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

Some concerns

Some concerns

Some concerns

Some concerns

Low

High

Indirectly applicable
(Not specifically
cognitive fatigue)

Answer

Some
concerns
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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-depression_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

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

Risk-of-bias judgement for measurement of the outcome
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Answer

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

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_SF-36_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
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

Overall Directness
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Answer

Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable
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Results_DEX_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_CFQ_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)

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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Answer

Some
concerns

Some
concerns

Some
concerns

Some
concerns

Low
High

Directly
applicable

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_PDQ_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

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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Answer

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Some
concerns

Low
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Section Question Answer
Overall bias and Directness _ o High
Risk of bias judgement
Overall bias and Directness _ Directly
Overall Directness applicable
Bove, 2021
Bibliographic Bove, R.; Rowles, W.; Zhao, C.; Anderson, A.; Friedman, S.; Langdon, D.; Alexander, A.; Sacco, S.; Henry, R.; Gazzaley, A.;
Reference

Study details

Trial name /
registration
number

Study location
Study setting
Study dates

Feinstein, A.; Anguera, J. A.; A novel in-home digital treatment to improve processing speed in people with multiple sclerosis:
A pilot study; Multiple Sclerosis Journal; 2021; vol. 27 (no. 5); 778-789

NCT03569618

USA

Outpatient - recruited from University of California and Neuroinflammation Center
Recruited between March and September 2018

Sources of funding This research was supported by an unrestricted grant from Akili Interactive. Akili Interactive provided AKL-T03 and AKL-T09

Inclusion criteria

Exclusion criteria

without charge for the study.

Diagnosis of clinically isolated syndrome or MS according to 2010 Revised McDonald criteria; adults with SDMT z-scores
between -2 and 1; had WiFi at home; and visual acuity was 20/50 OU or better.

Moderate-severe depression based on self- or clinician-report; and clinical relapse within last 30 days.
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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 the University of California San Francisco (UCSF) MS and Neuroinflammation Center between March and
September 2018. Participants were either referred by their primary MS clinician or identified through review of their
clinician’s notes for mention of either patient subjective cognitive complaints or of observed abnormalities on testing.

Sensory and motor tasks designed to improve processing speed: In-home, tablet-based video game-like digital
treatment (AKL-T03). Asked to complete 25 mins for 5 days each week for 6 weeks. Returned for second evaluation after 6
weeks. Persistence of effect evaluated by further assessments at 8 weeks without further intervention. AKL-T03 is an
investigational medical device software developed by Akili Interactive. Uses Selective Stimulus Management Engine
engaging patients in two simultaneous sensory and motor tasks and designed to engage frontal neural networks. Closed-
loop system with algorithms adapting in real-time and between treatment sessions to automatically adjust level (or dose) for
a personalised treatment experience adapted to each patient's needs. Allows real-time monitoring of progress and
challenges patient continuously so it is never too easy or too difficult. Treatment locked out at 6 weeks. Average proportion
of prescribed sessions played was 0.84.

None

Active control digital game: Administered on digital platform similar to AKL-T03, AKL-TQ9 is a game where aim is to
connect letters on a grid and spell as many words as possible. Points earned by tracing words with two or more letters in
any direction based on number of words formed, word length and use of uncommon letters with progressive difficulty.
Active placebo control used to provide similar time on task and engagement. Average proportion of prescribed sessions
played was 1.06.

44 randomised, 40 analysed in intention to treat population (unclear definition of this)

Up to 8 weeks following the start of treatment (2 weeks after last session) - however, insufficient results provided for 8-week
time-point.

Outcome - follow-up less than minimum of 3 months specified in protocol

e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
relapsing-remitting (>75%)
e According to disability (EDSS <6 and EDSS 26) - <6.0 (median 3.5)
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e Severity of cognitive impairment (mild/moderate/severe) - unclear (those with SDMT z-score between -2 and 1
included)

Disease modifying treatment status (currently using and not currently using) - unclear

Mood disorders (presence or absence) - unclear (moderate to severe depression excluded)

Computerised vs clinician led - computerised

Group vs individual - individual

Analysis - intention to treat analysis (likely those with available data as n differs slightly for each outcome) stated to be
used. n=40 returned for visit 2 (6 weeks) and included in intention to treat analysis. n=37 considered to be adherent (92.5%)
as had completed at least 50% of prescribed sessions and included in per-protocol analyses. Reasons for study
discontinuation included n=1 relapse, n=2 poor compliance to protocol and n=1 concurrent medical complication. n=39
returned for visit 3 at 8 weeks.

Study arms
Sensory and motor tablet-based tasks - intervention to improve processing speed (N = 23)

Active control tablet game (N = 21)

Characteristics
Arm-level characteristics

Characteristic Sensory and motor tablet-based tasks - intervention to improve Active control tablet
processing speed (N = 23) game (N = 21)
% Female n=17;%=73.9

n=18; % =85.7
Sample size
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Characteristic

Mean age (SD)

Mean (SD)
Hispanic

Sample size
Non-Hispanic

Sample size
White

Sample size
American Indian/Alaska Native

Sample size
Black/African American

Sample size
More than one race

Sample size
Unknown/not reported

Sample size

Sensory and motor tablet-based tasks - intervention to improve Active control tablet
processing speed (N = 23)

52.9 (14)
n=3;%=13
n=20;% =87

n=17;%=73.9

n=1;%=4.3
n=1;%=4.3
n=1;%=4.3
n=3;%=13
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game (N = 21)
49.2 (10.9)
n=1;%=4.8

n=20;%=95.2

n=18; % =857

n=0;%=0
n=1;%=4.8
nN=0;%=0
n=0;%=0
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Characteristic Sensory and motor tablet-based tasks - intervention to improve Active control tablet
processing speed (N = 23) game (N = 21)
Comorbidities NR
NR
Custom value
Relapsing-remitting n=19; % =82.6
n=14; % =66.7
Sample size
Seconda rogressive n=3;%=13
'y preg ° n=4;%=19
Sample size
Prima rogressive n=1;%=4.3
'y prog ° n=1;%=48
Sample size
Clinically isolated syndrome n=0;%=0
n=1;%=4.8
Sample size
Undetermined nN=0;%=0
n=1;%=4.8
Sample size
Self-injectable n=7;%=304
n=2;%=95
Sample size
Oral n=5;%=217
n=5;%=23.8
Sample size
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Characteristic Sensory and motor tablet-based tasks - intervention to improve Active control tablet
processing speed (N = 23) game (N = 21)

Infused n=7;%=304

nN=9;%=429
Sample size
None n=4;%=17.4

n=5;%=23.8
Sample size
Disease duration (years) 11.2 (7.9)

16.1 (7.8)
Mean (SD)
EDSS score 3(2.5t04.5)

3.5(2.5t04)
Median (IQR)
T25FW test 5.2 (1.5)

5.9 (3.3)
Mean (SD)
9HPT dominant 25.4 (8.5)

249 (4.6)
Mean (SD)
9HPT non-dominant 28.1 (12.2)

24.8 (7)
Mean (SD)
SDMT - correct 39.2 (7.9)

42.7 (8.3)
Mean (SD)
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Characteristic Sensory and motor tablet-based tasks - intervention to improve Active control tablet
processing speed (N = 23) game (N = 21)

SDMT z score -1 (0.6)

-0.9 (0.6)
Mean (SD)
PASAT 41.7 (11.6)

46.6 (10.7)
Mean (SD)
Brief Visuospatial Memory Test (BVMT 22.6 (4.3

P & ( ) 4-3) 241 (6.8)

Mean (SD)
California Verbal Learning Test Il (CVLT-ll) 56.4 (10.7)

56 (9.1)
Mean (SD)
Perceived Deficits Questionnaire-5 (PDQ-5) 9.6 (2.7)

11.8 (3.4)
Mean (SD)
Center for Epidemiologic Studies 10.7 (7.3)
Depression Scale (CES-D) 14.4 (12.8)
Mean (SD)
State-Trait Anxiety Inventory (STAI) - State 47.2 (6)

46.5 (9.2)
Mean (SD)
State-Trait Anxiety Inventory (STAI) - Trait  44.1 (2.8)

43.7 (3.6)
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Characteristic Sensory and motor tablet-based tasks - intervention to improve Active control tablet

processing speed (N = 23) game (N = 21)
Mean (SD)
Modified Fatigue Impact Scale (MFIS) 42.2 (14.4)

40.2 (18.8)
Mean (SD)

Outcomes
Study timepoints
« Baseline

o 6 week (6-weeks - end of intervention period (included as insufficient reporting of outcomes at 8 weeks))

Results - change from baseline

Outcome

Sensory and motor tablet-based tasks - Active control tablet

intervention to improve processing speed, game, 6-week vs
6-week vs Baseline , N =20 Baseline , N = 20

SDMT - number correct 6.1 (4.62) 3.55 (7.51)

Symbol Digit Modalities Test. Measure of processing speed. Baseline

values were 39.2 (7.9) and 42.7 (8.3), respectively.

Mean (SD)

PASAT - number correct 18 19

Paced Auditory Serial Addition Test. Measure of processing speed and
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Outcome Sensory and motor tablet-based tasks - Active control tablet
intervention to improve processing speed, game, 6-week vs
6-week vs Baseline, N =20 Baseline , N = 20

working memory. Baseline values were 41.7 (11.6) and 46.6 (10.7),
respectively.

Number analysed

PASAT - number correct 2.72 (5.41) 2.53 (7.19)
Paced Auditory Serial Addition Test. Measure of processing speed and

working memory. Baseline values were 41.7 (11.6) and 46.6 (10.7),

respectively.

Mean (SD)

BVMT-R - number correct 0.7 (4.47) 3.25(5.23)
Brief Visuospatial Memory Test. Measures visual memory. Baseline
values were 22.6 (4.3) and 24.1 (6.8), respectively.

Mean (SD)

CVLT-ll - number correct 2.05(9.14) 5.2 (8.6)
California Verbal Learning Test-ll. Measures verbal learning and
memory. Baseline values were 56.4 (10.7) and 56.0 (9.1), respectively.

Mean (SD)

PDQ-5 14 11
5-item Perceived Deficits Questionnaire. Measures perceived deficits in

terms of cognitive functioning. Scale not reported but usually 0-80.

Baseline values were 9.6 (2.7) and 11.8 (3.4), respectively.
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Outcome

Number analysed

PDQ-5

5-item Perceived Deficits Questionnaire. Measures perceived deficits in
terms of cognitive functioning. Scale not reported but usually 0-80.
Baseline values were 9.6 (2.7) and 11.8 (3.4), respectively.

Mean (SD)

CES-D
Center for Epidemiologic Studies Depression Scale. Measures

Sensory and motor tablet-based tasks -
intervention to improve processing speed,
6-week vs Baseline , N = 20

-0.57 (1.28)

19

depression. Scale not reported but is usually 0-60. Baseline values were

10.7 (7.3) and 14.4 (12.8), respectively.

Number analysed

CES-D
Center for Epidemiologic Studies Depression Scale. Measures

1.11 (6.14)

depression. Scale not reported but is usually 0-60. Baseline values were

10.7 (7.3) and 14.4 (12.8), respectively.

Mean (SD)

STAI-S

State-Trait Anxiety Inventory-State score. Measures anxiety-State.
Scale not reported but usually 20-80. Baseline values were 47.2 (6.0)
and 46.5 (9.2), respectively.

Number analysed

1%

80
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Baseline , N = 20

-1.64 (1.63)

19

-0.9 (5.57)
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Outcome Sensory and motor tablet-based tasks - Active control tablet
intervention to improve processing speed, game, 6-week vs
6-week vs Baseline, N =20 Baseline , N = 20
STAI-S 0.05 (4.64) 0.21 (8.93)

State-Trait Anxiety Inventory-State score. Measures anxiety-State.
Scale not reported but usually 20-80. Baseline values were 47.2 (6.0)
and 46.5 (9.2), respectively.

Mean (SD)

STAI-T 17 17
State-Trait Anxiety Inventory-Trait score. Measures anxiety-Trait. Scale

not reported but usually 20-80. Baseline values were 44.1 (2.8) and 43.7

(3.6), respectively.

Number analysed

STAI-T 0.77 (4.1) 0.35 (3.35)
State-Trait Anxiety Inventory-Trait score. Measures anxiety-Trait. Scale

not reported but usually 20-80. Baseline values were 44.1 (2.8) and 43.7

(3.6), respectively.

Mean (SD)

MFIS 19 19
Modified Fatigue Impact Scale. Scale not reported but is usually 0-84.
Baseline values were 42.2 (14.4) and 40.2 (18.8), respectively.

Number analysed
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Outcome Sensory and motor tablet-based tasks - Active control tablet
intervention to improve processing speed, game, 6-week vs
6-week vs Baseline, N =20 Baseline , N = 20
MFIS -4.79 (6.27) -2.95 (9.55)

Modified Fatigue Impact Scale. Scale not reported but is usually 0-84.
Baseline values were 42.2 (14.4) and 40.2 (18.8), respectively.

Mean (SD)

Average proportion of prescribed sessions played 0.84 1.06

Average

SDMT - number correct - Polarity - Higher values are better

PASAT - number correct - Polarity - Higher values are better

BVMT-R - number correct - Polarity - Higher values are better

CVLT-II - number correct - Polarity - Higher values are better

PDQ-5 - Polarity - Lower values are better

CES-D - Polarity - Lower values are better

STAI-S - Polarity - Lower values are better

STAI-T - Polarity - Lower values are better

MFIS - Polarity - Lower values are better

Average proportion of prescribed sessions played - Polarity - Higher values are better
Results only provided for 6 weeks (end of treatment) and not 8 weeks (2 weeks following end of intervention). Number analysed
differed for each outcome and is indicated below if it was not n=20 in each group.
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results_SDMT_6 weeks change from baseline

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_PASAT_6 weeks change from baseline

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 Question

Domain 2a: Risk of bias due to deviations from the ) ) o )
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 ) o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

result

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Results_BVMT_6 weeks change from baseline

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

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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_CVLT-Il_6 weeks change from baseline

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 . . o .
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 ) o o
Risk-of-bias judgement for missing outcome data

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

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

result

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_PDQ-5_6 weeks change from baseline

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 ) o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

Overall bias and Directness ) o
Risk of bias judgement
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Section Question

Overall bias and Directness )
Overall Directness

Results_CES-D_6 weeks change from baseline

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 ) o o
Risk-of-bias judgement for missing outcome data

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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Results_STAI-S_6 weeks change from baseline

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-T_6 weeks change from baseline

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_MFIS_6 weeks change from baseline

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 missing outcome data

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

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 Question Answer

Domain 3. Bias due to missing outcome data ] o o Some concerns
Risk-of-bias judgement for missing outcome

data

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

Domain 5. Bias in selection of the reported result ) o ) Some concerns
Risk-of-bias judgement for selection of the
reported result

Overall bias and Directness ) o High
Risk of bias judgement

Overall bias and Directness Indirectly applicable

(Reported at time-point <3 months minimum
in protocol. Also, not specifically cognitive

Overall Directness

fatigue.)
Results_average proportion of sessions played_intervention period
Section Question Answer
High

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process 2
Domain 2a: Risk of bias due to deviations from the intended ) ) o ) ] ] Low
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 ) o o Some

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

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

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

Overall bias and Directness . o Some
Risk of bias judgement concerns

Overall bias and Directness ] Directly
Overall Directness applicable

Brissart, 2020

Bibliographic Brissart, H.; Omorou, A. Y.; Forthoffer, N.; Berger, E.; Moreau, T.; De Seze, J.; Morele, E.; Debouverie, M.; Memory
Reference improvement in multiple sclerosis after an extensive cognitive rehabilitation program in groups with a multicenter double-blind
randomized trial; Clinical Rehabilitation; 2020; vol. 34 (no. 6); 754-763

Study details
NCT01659593
Trial name /
registration
number
Study location France
Study setting Outpatient - recruited from university centres
Study dates Recruited between September 2012 and December 2016

Sources of funding No financial support received for research, authorship and/or publication of article
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Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-

up
Indirectness

People with MS diagnosis based on McDonald's criteria; 18-60 years old; EDSS score 6.0 or less; disease duration <30
years; cognitive status moderate (at least 2 cognitive functions of neuropsychological examination but not all); oral and
written understanding of French; and affiliation to French health insurance system.

Recent neuropsychological evaluation within 2 months prior to inclusion (to avoid re-test effect); no previous participation in
a cognitive rehabilitation program; adult participants under guardianship; presence of other chronic or neurological disease
and drug abuse; and corticoid treatment within 3 weeks prior to inclusion (limit bias as these treatments could affect
cognition positively or negatively).

Recruited from four university centers between September 2012 and December 2016

ProCog-SEP cognitive rehabilitation: 13 group sessions over a period of 6 months each lasting 2 h (2 per month) conducted
by different neuropsychologist to the one that performed initial assessment. Extended cognitive rehabilitation programme
designed for people with MS using facilitation and reorganisation strategies. Functional reorganisation refers to aiming to
improve cognitive functioning through treatments that they had not previously used or used infrequently. Combined with
facilitation technique aiming to improve performance by building on preserved cognitive abilities. Programme includes
psychoeducation advice and cognitive exercises targeting verbal and non-verbal episodic memory, working memory, short-
term memory, executive functions and language.

None

Placebo programme: 13 2 h sessions over 6 months including non-cognitive exercises with discussion. No strategies or
cognitive advice were provided. Pencil and paper exercises proposed but without memorisation, leaning and/or mental
imagery.

128 randomised, 110 with baseline data (3 months post-randomisation) 101 with data at 6-9 months from baseline

Up to 6-9 months from baseline

None
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Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - unclear
comments e According to disability (EDSS <6 and EDSS 26) - <6.0 (mean 3.5)
o Severity of cognitive impairment (mild/moderate/severe) - said to include those with moderate impairment
o Disease modifying treatment status (currently using and not currently using) - unclear
¢ Mood disorders (presence or absence) - unclear (excluded other chronic or neurologic disease)
e Computerised vs clinician led - clinician-led
e Group vs individual - group
Analysis - intention to treat analysis stated to be used however is more like modified intention to treat as excluded those
dropping out or not continuing (n=101)
Study arms

ProCog-SEP extended cognitive rehabilitation program (N = 64)

Includes psychoeducational advices and cognitive exercises which target verbal and non-verbal episodic memory, working memory,
short-term memory, executive functions, and language

Placebo programme - non-cognitive exercises and discussion (N = 64)

Characteristics
Arm-level characteristics

Characteristic ProCog-SEP extended cognitive rehabilitation Placebo programme - non-cognitive exercises and
program (N = 64) discussion (N = 64)
% Female n=38;%=731

n=40;% =81.6
Sample size
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Characteristic ProCog-SEP extended cognitive rehabilitation Placebo programme - non-cognitive exercises and
program (N = 64) discussion (N = 64)
Mean age (SD NR
ge (SD) NR

Custom value

Ethnicity NR
NR

Custom value

Comorbidities NR
NR

Custom value

Mean age at onset of disease 47.2 (9)
(years) 44.9 (10)

Mean (SD)

EDSS score 3.5 (1.5) 3.4 (1.7)

Mean (SD)

Mean disease duration (years) 11.3 (7.5) 12.4 (7.5)

Mean (SD)

Progressive-relapsing n=9;%=17.3 .
remitting MS n=13; % =26.5

Sample size
Note that baseline values are given for those analysed (n=52 and n=49, respectively).
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Outcomes
Study timepoints
o Baseline
o 6 month (Described as 6-9 months follow-up from baseline assessments.)

Results - raw data

Outcome ProCog-SEP extended ProCog-SEP extended Placebo programme - Placebo programme -
cognitive rehabilitation cognitive rehabilitation non-cognitive non-cognitive
program , Baseline, N program , 6-month, N = exercises and exercises and
=52 52 discussion, Baseline, discussion, 6-month,

N =49 N =49

Selective Reminding Test - Mean free  10.3 (1.9) 10.6 (2) 10.5 (2) 10.6 (1.8)

recall

Measures episodic memory

Mean (SD)

Selective Reminding Test - Learning 53.8 (21.4) 60.7 (23.8) 55.6 (22.5) 54 (20.3)
Index
Measures episodic memory

Mean (SD)

Selective Reminding Test - Delayed 11.4 (3.2) 12.1 (3.3) 11.4 (3) 11.6 (3.1)
Recall
Measures episodic memory

Mean (SD)
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Outcome ProCog-SEP extended ProCog-SEP extended Placebo programme - Placebo programme -
cognitive rehabilitation cognitive rehabilitation non-cognitive non-cognitive
program , Baseline, N program , 6-month, N = exercises and exercises and
=52 52 discussion, Baseline, discussion, 6-month,

N =49 N =49

10/36 Spatial Recall Test for episodic 17.2 (4.9) 18.6 (5) 16.6 (5.5) 17.1 (4.6)

memory - Total Score

Scale 0-30.

Mean (SD)

10/36 Spatial Recall Test for episodic 6.1 (2.3) 6.1(2.3) 5.8 (2.4) 6.2 (2.4)

memory - Delayed Recall

Scale 0-10.

Mean (SD)

Digit Span - forward 57(1.1) 5.8 (1.2) 5.6 (1) 57 (1.1)

Measures short-term memory

Mean (SD)

Digit span - backward 4.2 (1.2) 4.8 (1.4) 44 (1.1) 4.5 (1.4)

Measure working memory

Mean (SD)

Working Memory domain of Test of 4.2 (2.9) 2.8 (2.8) 3(2.2) 2.9 (2.3)

Attentional Performance - Omissions
Measures working memory

Mean (SD)
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Outcome ProCog-SEP extended ProCog-SEP extended Placebo programme - Placebo programme -
cognitive rehabilitation cognitive rehabilitation non-cognitive non-cognitive
program , Baseline, N program , 6-month, N = exercises and exercises and
=52 52 discussion, Baseline, discussion, 6-month,

N =49 N =49

Flexibility domain of Test of Attentional 89.3 (12.1) 91.4 (14.6) 92.7 (12.5) 96 (4.9)

Performance - Correct answers

Scale 0-100.

Mean (SD)

Incompatibility domain of Test of 54 (9.8) 53.2 (12.4) 55.5(8.2) 56.5 (8.4)

Attentional Performance - Correct

answers

Scale 0-60. Measures inhibition.

Mean (SD)
Verbal fluency - letter M 12.2 (3.9) 13.1 (4.5) 12.2 (4.4) 12.5 (4)

Mean (SD)
Verbal fluency - Animals 19.2 (5.4) 20.4 (5.4) 18.3 (4.6) 19 (5.9)

Mean (SD)
Code - assessing processing speed 45.3 (9.7) 47.3 (9.6) 46.9 (13.6) 49.2 (12.8)

Mean (SD)
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Outcome ProCog-SEP extended ProCog-SEP extended Placebo programme - Placebo programme -
cognitive rehabilitation cognitive rehabilitation non-cognitive non-cognitive
program , Baseline, N program , 6-month, N = exercises and exercises and
=52 52 discussion, Baseline, discussion, 6-month,

N =49 N =49

DO80 - Total Score 77.3(2.9) 77.9 (2.2) 77.1(3.7) 77.5(2.5)

Picture-naming task evaluating language.

Scale 0-80.

Mean (SD)

DO80 - Time (seconds) 138.6 (46) 133.1 (49.1) 149.9 (61.8) 143.3 (57.2)

Assesses language

Mean (SD)

Adherence n=NA;%=NA n=50;%=78.1 n=NA;%=NA n=44:;% = 68.8

Defined as those that completed full
programmes (attending at least 9/13
sessions and underwent
neuropsychological assessment before
and after intervention.

No of events

Adherence NA 64 NA 64
Defined as those that completed full

programmes (attending at least 9/13

sessions and underwent
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Outcome ProCog-SEP extended ProCog-SEP extended Placebo programme - Placebo programme -
cognitive rehabilitation cognitive rehabilitation non-cognitive non-cognitive
program , Baseline, N program , 6-month, N = exercises and exercises and
=52 52 discussion, Baseline, discussion, 6-month,

N =49 N =49

neuropsychological assessment before
and after intervention.

Number analysed

MS International Quality of Life 48.3 (22.8) 59.5 (12.3) 50.7 (21.6) 58.4 (16.6)
Questionnaire - Index

Scale not reported but is usually 0-100 per

domain. Index is mean of 9 subdomain

scores.

Mean (SD)

Selective Reminding Test - Mean free recall - Polarity - Higher values are better

Selective Reminding Test - Learning Index - Polarity - Higher values are better

Selective Reminding Test - Delayed Recall - Polarity - Higher values are better

10/36 Spatial Recall Test for episodic memory - Total Score - Polarity - Higher values are better

10/36 Spatial Recall Test for episodic memory - Delayed Recall - Polarity - Higher values are better

Digit Span - forward - Polarity - Higher values are better

Digit span - backward - Polarity - Higher values are better

Working Memory domain of Test of Attentional Performance - Omissions - Polarity - Lower values are better
Flexibility domain of Test of Attentional Performance - Correct answers - Polarity - Higher values are better
Incompatibility domain of Test of Attentional Performance - Correct answers - Polarity - Higher values are better
Verbal fluency - letter M - Polarity - Higher values are better

Verbal fluency - Animals - Polarity - Higher values are better
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Code - assessing processing speed - Polarity - Higher values are better

DO80 - Total Score - Polarity - Higher values are better

DOB80 - Time - Polarity - Lower values are better

MS International Quality of Life Questionnaire - Index - Polarity - Higher values are better

Final values reported for continuous outcomes.

N=64 were randomised to each group, but baseline values given for n=52 in intervention and n=49 in placebo group.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_selective reminding test mean free recall_6-9 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 . . o . . .
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 ) o o
Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome ) o
Risk-of-bias judgement for measurement of the outcome

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Results_selective reminding test learning index_6-9 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 ) ) o ) ] ]
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 ) o o
Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome ) o
Risk-of-bias judgement for measurement of the outcome

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

Overall bias and Directness } o
Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Results_selective reminding test delayed recall_6-9 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 ) ) o ) ] )
interventions (effect of assignment to intervention) 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

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

Results_10/36 Spatial Recall Test for episodic memory - Total Score_6-9 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

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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Some
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Low
Low

Some
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Directly
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Low

Low

Some
concerns

Low

Low
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Section Question

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Results_10/36 Spatial Recall Test for episodic memory - Delayed Recall_6-9 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 . . o . _ _

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

Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome ) o

Risk-of-bias judgement for measurement of the outcome

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Results_Digit Span - forward_6-9 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_Digit Span - backward_6-9 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

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

Results_Working Memory domain of Test of Attentional Performance - Omissions_6-9 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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Results_Flexibility domain of Test of Attentional Performance - Correct answers_6-9 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 . . o . _ _

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

Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome ) o

Risk-of-bias judgement for measurement of the outcome

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Results_Incompatibility domain of Test of Attentional Performance - Correct answers_6-9 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_Verbal fluency - letter M_6-9 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 Question Answer

Domain 3. Bias due to missing outcome data ) o o Some
Risk-of-bias judgement for missing outcome data concerns

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

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

Overall bias and Directness . o Some
Risk of bias judgement concerns

Overall bias and Directness ] Directly
Overall Directness applicable

Results_Verbal fluency - Animals_6-9 months

Section Question Answer

: : . . : . i Low

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 . . o . . . Low

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

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

Domain 5. Bias in selection of the reported result Low

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

Overall bias and Directness

Results_Code - assessing processing speed_6-9 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

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_DO80 Total Score_6-9 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_DO80 - Time_6-9 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 Question

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

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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Adherence
Section Question Answer
: : . : . Low
Domain 1: Bias arising from the Risk of bias judgement for the
randomisation process randomisation process
Domain 2a: Risk of bias due to deviations _ _ o Low
from the intended interventions (effect of ~ Risk of bias for deviations from the
assignment to intervention) intended interventions (effect of
assignment to intervention)
Domain 3. Bias due to missing outcome ) o o Low
data Risk-of-bias judgement for missing
outcome data
Domain 4. Bias in measurement of the ) o Low
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 o ] Low
result Risk-of-bias judgement for selection of

the reported result

Overall bias and Directness _ _ Low
Risk of bias judgement
Overall bias and Directness ) Indirectly applicable
Overall Directness (Would be more useful to have adherence to programme
among those not lost to follow-up separately rather than
combined with those that were lost to follow-up or withdrew)

Results_MS International Quality of Life Questionnaire_6-9 months

Section Question Answer
: L . : o L Low

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 . . o . _ _ Low

interventions (effect of assignment to intervention) Risk of bias fpr deV|at|oqs from the intended interventions
(effect of assignment to intervention)

Domain 3. Bias due to missing outcome data ) o o Some
Risk-of-bias judgement for missing outcome data concerns

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

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

Overall bias and Directness . o Some
Risk of bias judgement concerns
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Section Question Answer

Overall bias and Directness _ Directly
Overall Directness applicable

Campbell, 2016

Bibliographic Campbell, J.; Langdon, D.; Cercignani, M.; Rashid, W.; A Randomised Controlled Trial of Efficacy of Cognitive Rehabilitation

Reference in Multiple Sclerosis: A Cognitive, Behavioural, and MRI Study; Neural Plasticity; 2016; vol. 2016; 4292585

Study details

ISRCTN54901925.
Trial name /
registration
number
Study location UK
Study setting Unclear - likely outpatient
Study dates Invited to participate between February 2014 and February 2015

Sources of funding Not reported

Inclusion criteria  Aged between 18 and 65 years; clinically definite MS according to McDonald criteria; EDSS score <6.5; cognitive
impairment defined as scores below 5th percentile for normative data adjusted for age, sex and years of formal education
on one or more of Brief International Cognitive Assessment for MS (BICAMS) tests (CVLT-II, BVMT-R and SDMT tests).

Exclusion criteria  History of significant psychiatric disorders; alcohol or substance abuse; visual acuity less than 6/18 corrected; oscillopsia;
diplopia that would interfere with testing; had a MS relapse, received corticosteroids or changes made to psychoactive
medications within the previous month.
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

Invited to participate between February 2014 and February 2015.

RehaCom cognitive rehabilitation - divided attention, working memory and topological memory modules: 6 weeks of home-
based computer-assisted cognitive rehabilitation using RehaCom software (45 min sessions three times weekly). Training
in three modules involving working memory, visuospatial memory and divided attention. Difficulty tailored to individual's
performance and increases automatically in line with progress. Divided attention module asked to drive simulated car using
keyboard inputs with multiple distractions being navigated and speed and direction of vehicle adjusted according to road
conditions. As complexity increases more distractors introduced. Working memory module involves remembering series of
cards presented briefly on screen. As complexity increases, asked to remember only cards of a value or suit and number of
items to remember increases. Higher levels involve remembering them in reverse order. Topological memory module
involves visuospatial memory and involves various objects presented briefly on screen with patient asked to remember
object and position in the sequence. As complexity increases number of items on screen increases and more abstract
shapes introduced.

None

Control group: watched series of natural history DVDs of corresponding duration and frequency for 6 weeks.
38 randomised, 38 analysed at follow-up

Up to 12 weeks following the end of a 6-week intervention (18 weeks)

None

e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
relapsing-remitting (71%)

e According to disability (EDSS <6 and EDSS 26) - <6.0 (mean ~4.0 in both groups)

o Severity of cognitive impairment (mild/moderate/severe) - unclear (those below 5th percentile on one of three
cognitive tests included)

o Disease modifying treatment status (currently using and not currently using) - majority taking them (53%)
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e Mood disorders (presence or absence) - unclear (excluded if had history of psychiatric disorders)
e Computerised vs clinician led - computerised
e Group vs individual - individual

Analysis - appears to be intention to treat with those with no data removed as n=17 and n=14 included in the two groups at
18 weeks. N=2 in intervention group withdrew due to relapse (n=1) or not completing assessment due to time constraints
(n=1). N=5 withdrew from control group due to time constraints meaning they did not complete assessment (n=1), relapse
(n=1), unable to tolerate MRI (n=1), moving house (n=1) and no reason given (n=1).

Study arms
RehaCom cognitive rehabilitation - divided attention, working memory and topological memory modules (N = 19)

Control - natural history DVDs (N = 19)

Characteristics
Arm-level characteristics

Characteristic RehaCom cognitive rehabilitation - divided attention, working memory Control - natural history
and topological memory modules (N = 19) DVDs (N =19)
% Female n=13; % =68.4
n=14;%=73.6
Sample size
Mean age (SD) 46.21 (6.59)
48.53 (9.63)
Mean (SD)
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Characteristic RehaCom cognitive rehabilitation - divided attention, working memory Control - natural history
and topological memory modules (N = 19) DVDs (N =19)
Ethnicity NR
NR

Custom value

Comorbidities NR

NR
Custom value
Disease duration (years) 10.53 (6.13)

12.68 (9.87)
Mean (SD)
EDSS score 4.42 (1.75)

4.45 (1.77)
Mean (SD)
SDMT 43.39 (7.39)

38.21 (11.39)
Mean (SD)
CLVT-II 45.32 (9.56)

43.89 (9.73)
Mean (SD)
BVMT 20.63 (5.77)

18.05 (7.37)
Mean (SD)
Relapsing-remitting n=14;%=73.6

n=13; % =684
Sample size

116
Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
(June 2022)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Characteristic RehaCom cognitive rehabilitation - divided attention, working memory Control - natural history
and topological memory modules (N = 19) DVDs (N =19)
Secondary-progressive n=5;%=26.3
ry-preg ° n=8;%=42.1
Sample size
Interferon (1b SC, 1AIMor1ASC) n=5;% =26.3
n=2;%=10.5
Sample size
Fingolimod n=5;%=26.3
n=1;%=53
Sample size
Natalizumab n=2;%=10.5
n=4;%=21.1
Sample size
Teriflunomide nN=0;%=0
n=1;%=53
Sample size
FAMS 87.26 (23)
Functional Assessment of MS 101.06 (31.98)
Mean (SD)
PAM-13 59.52 (18.42)
Patient Activation Measure-13 64.26 (15.69)
Mean (SD)
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Characteristic RehaCom cognitive rehabilitation - divided attention, working memory Control - natural history
and topological memory modules (N = 19) DVDs (N = 19)

EQ-5D 0.52 (0.18)

0.61 (0.19)
Mean (SD)
USE-MS 48.26 (18.01)
Unidimensional Self-Efficacy Scale for 59.74 (19.96)
MS
Mean (SD)
MSNQ-S 36.89 (13.49)
Multiple Sclerosis Neuropsychological 34.68 (11.51)
Questionnaire
Mean (SD)
HADS-depression 9.47 (3.55)

8.47 (3.21)
Mean (SD)
HADS-anxiety 9.26 (3.72)

9.37 (5.56)
Mean (SD)
FSS 52.37 (10.4)

48.84 (13.59)
Mean (SD)
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Outcomes
Study timepoints
« Baseline

o 18 week (18 weeks - 12-weeks following the last intervention session (6-week intervention period). 6-week time-point not
extracted as 18 weeks better fits protocol.)

Results - change from baseline

Outcome RehaCom cognitive rehabilitation - divided attention, working  Control - natural history
memory and topological memory modules, 18-week vs DVDs, 18-week vs Baseline, N
Baseline, N = 17 =14

SDMT 3.35(4.17) 4.57 (7.21)

Symbol Digit Modalities Test. Baseline
values were 43.39 (7.39) and 38.21
(11.39)

Mean (SD)

CVLT-II 6.94 (7.01) 7.5 (8.83)
California Verbal Learning Test. Baseline
values were 45.32 (9.56) and 43.89 (9.73)

Mean (SD)

BVMT 7.29 (5.07) 4.14 (5.32)
Brief Visuospatial Memory Test. Baseline
values were 20.63 (5.77) 18.05 (7.37)

Mean (SD)
SDMT - Polarity - Higher values are better
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CVLT-II - Polarity - Higher values are better

BVMT - Polarity - Higher values are better

N=17 and N=14, respectively, analysed in intervention and control groups at 18 weeks.
Results - raw data

Outcome RehaCom cognitive RehaCom cognitive Control - Control -
rehabilitation - divided attention, rehabilitation - divided attention, natural history natural history
working memory and topological working memory and topological DVDs, Baseline, DVDs, 18-
memory modules, Baseline, N = memory modules, 18-week, N= N=14 week, N =14
17 17

FAMS 85.24 (22.61) 89 (30.99) 102.79 (35.06) 101 (32.4)
Functional Assessment of MS.

Quality of life measure. Scale not

reported but usually 0-176.

Mean (SD)

PAM-13 54.62 (17.13) 58.79 (15.52) 65.58 (14.66) 62.1 (15.9)
Patient Activation Measure-13.

Measures level of patient

engagement in health. Scale not

reported but usually 0-100.

Mean (SD)
EQ-5D 0.49 (0.13) 0.53 (0.2) 0.61 (0.22) 0.57 (0.27)
Scale appears to be 0-1.

Mean (SD)

MSNQ-S 35.65 (13.56) 29.18 (15.14) 34.79 (12.34) 28.93 (13.13)
Multiple Sclerosis
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Outcome RehaCom cognitive RehaCom cognitive

rehabilitation - divided attention, rehabilitation - divided attention, natural history

Control -

Control -
natural history

working memory and topological working memory and topological DVDs, Baseline, DVDs, 18-

memory modules, Baseline, N = memory modules, 18-week, N =
17 17

Neuropsychological Questionnaire.
Scale unclear but usually 0-60.

Mean (SD)

HADS-depression 9.82 (3.38) 9.35 (2.85)
Hospital Anxiety and Depression

Scale. Scale not reported but usually

0-21.

Mean (SD)

HADS-anxiety 9.18 (3.8) 8.53 (4.38)
Hospital Anxiety and Depression

Scale. Scale not reported but usually

0-21.

Mean (SD)

FSS 52.12 (10.89) 52.53 (11.47)
Fatigue Severity Scale. Scale not
reported but usually 9-63.

Mean (SD)
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Outcome RehaCom cognitive RehaCom cognitive Control -
rehabilitation - divided attention, rehabilitation - divided attention, natural history
working memory and topological working memory and topological DVDs, Baseline,

memory modules, Baseline, N = memory modules, 18-week, N= N=14
17 17
USE-MS 16 (5.85) 16.47 (5.7) 19 (6.72)
Unidimensional Self-Efficacy scale
for MS. Scale unclear.
Mean (SD)
Completed at least 75% of NA 16/18 (88.9%) NA
prescribed sessions
Custom value
Completed all prescribed sessions NA 12/18 (66.7%) NA

Custom value

0-back errors 3.24 (3.42) 2.53 (3.64) 3.71 (4.92)
Measured on N-back test. Measures
working memory.

Mean (SD)

1-back errors 2.71 (3.48) 3.06 (3.27) 4.57 (8.42)
Measured on N-back test. Measures
working memory.

Mean (SD)
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Outcome

2-back errors
Measured on N-back test. Measures
working memory.

Mean (SD)

RehaCom cognitive RehaCom cognitive Control - Control -
rehabilitation - divided attention, rehabilitation - divided attention, natural history natural history
working memory and topological working memory and topological DVDs, Baseline, DVDs, 18-

memory modules, Baseline, N = memory modules, 18-week, N= N=14 week, N =14
17 17
5.24 (4.82) 4.76 (5.76) 6 (9.83) 5.29 (3.83)

FAMS - Polarity - Higher values are better

PAM-13 - Polarity - Higher values are better

EQ-5D - Polarity - Higher values are better

MSNQ-S - Polarity - Lower values are better
HADS-depression - Polarity - Lower values are better
HADS-anxiety - Polarity - Lower values are better
FSS - Polarity - Lower values are better

USE-MS - Polarity - Higher values are better

0-back errors - Polarity - Lower values are better
1-back errors - Polarity - Lower values are better
2-back errors - Polarity - Lower values are better
Includes final values for continuous outcomes

Note that though there were N=19 per group at baseline, baseline values given here for the n=17 and n=14 analysed
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results_SDMT change from baseline_18 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_BVMT change from baseline_18 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 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_FAMS_18 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 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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Some
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Low
Low

Some
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Directly
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Some
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Some
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Some
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Some
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Low
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Section Question Answer

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness _ Directly
Overall Directness applicable

Results_PAM-13_18 weeks

Section Question Answer

: o . : . . Some

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

Domain 2a: Risk of bias due to deviations from the intended . . o . _ _ Some

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

Domain 3. Bias due to missing outcome data ) o o Some
Risk-of-bias judgement for missing outcome data concerns

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

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

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness _ Directly
Overall Directness applicable
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Results_EQ-5D_18 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_MSNQ-S_18 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 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-depression_18 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 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
Overall bias and Directness

Overall bias and Directness

Results_HADS-anxiety 18 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_FSS_18 weeks

Section Question Answer
: : . L : . L Low

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 . . o . Some concerns

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

intervention) interventions (effect of assignment to intervention)

Domain 3. Bias due to missing outcome data ) o o Some concerns
Risk-of-bias judgement for missing outcome data

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

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

Overall bias and Directness High

Risk of bias judgement

Overall bias and Directness _ Indirectly applicable
Overall Directness (General fatigue rather than
cognitive fatigue specifically)

Results_USE-MS_18 weeks

Section Question Answer
. . " L . . o Low
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_adherence 75% sessions_end of treatment

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 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

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_adherence all sessions_end of treatment

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 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

Overall Directness
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Results_0-back errors n-back_18 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_1-back errors n-back_18 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 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_2-back errors n-back_18 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 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
Overall bias and Directness

Overall bias and Directness

Results_CVLT-Il change from baseline_18 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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Carr, 2014

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)

Carr, S. E.; das Nair, R.; Schwartz, A. F.; Lincoln, N. B.; Group memory rehabilitation for people with multiple sclerosis: a
feasibility randomized controlled trial; Clinical Rehabilitation; 2014; vol. 28 (no. 6); 552-61

Not reported

UK

Outpatient - recruited from those attending MS clinics

Not reported

Supported by a research grant from Biogen Idec Limited, Maidenhead, Berkshire

Reported memory problems in daily life; were more than 12 months since diagnosis; able to give informed consent; able to
speak and understand conversational English; and able to attend the outpatient unit where the treatment sessions were
delivered

Very severe memory problems who were considered by the consultant clinical psychologist or multiple sclerosis specialist
nurse to not be able to cope with group sessions.

Identified from a register of patients who attended Central Surrey Health MS clinics. They were invited to take part in the
study by letter, which contained information on the purpose of the study, including the focus on memory problems in daily
life, and what participation would involve. Patients who were interested were asked to contact one of the researchers or to
complete the consent form and return it in a pre-stamped envelope.

Group memory programme: group intervention consisting of 1.5 h sessions and homework over 10-week period (n=8
people per group). If sessions missed, they were invited to attend next session to catch up. Programme included both
restitution and compensation strategies. Included one introductory session; three sessions on attention training; three
sessions on internal memory strategies; two sessions on external memory aids; and one concluding session to bring
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together everything that had been learned and to reflect on the best strategies for each individual. Homework was
recommended at the end of each session. Assistant psychologist delivered the treatment groups based on a manual.
Session’s video-recorded to check correspondence with manual.

Population None

subgroups

Comparator Control group - usual care: received their usual care and all other rehabilitation (e.g., physiotherapy, occupational therapy)
continued as usual.

Number of 48 randomised, number analysed depends on outcome as those with missing data not included

participants

Duration of follow- 4- and 8-months follow-up reported (1.5-5.5 months after end of sessions)

up

Indirectness None

Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority

comments primary progressive or relapsing-remitting (33% each)

According to disability (EDSS <6 and EDSS 26) - unclear

Severity of cognitive impairment (mild/moderate/severe) - unclear (those with very severe problems excluded)
Disease modifying treatment status (currently using and not currently using) - unclear

Mood disorders (presence or absence) - unclear

Computerised vs clinician led - clinician-led with homework

Group vs individual - group with homework

Analysis - appears to have excluded those where no data available. n=7 in intervention and n=3 in control failed to return
outcome questionnaires at 4 months and further n=2 and n=5 respectively failed to return questionnaires at 8 months.
Number analysed differs slightly for different outcomes.
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Study arms
Group memory programme - sessions on attention, internal memory strategies and external memory aids (N = 24)

Control - treatment as usual (N = 24)

Characteristics
Arm-level characteristics

Characteristic Group memory programme - sessions on attention, internal memory Control - treatment as
strategies and external memory aids (N = 24) usual (N = 24)
% Female n=17;% =71
n=16; % =67
Sample size
Mean age (SD 55.8 (10.2
ge (SD) ( ) 52.9 (11.8)
Mean (SD)
Ethnicity NR
NR

Custom value

Comorbidities NR

NR
Custom value
Years since diagnosis 16.3 (11.3)

12.3 (9.1)
Mean (SD)

138
Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
(June 2022)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Characteristic Group memory programme - sessions on attention, internal memory Control - treatment as
strategies and external memory aids (N = 24) usual (N = 24)
Prima rogressive nN=6;%=25
'y preg ° n=10;% = 42
Sample size
Seconda rogressive n=4;%=17
AR ° n=4;%=17
Sample size
Relapsing-remittin n=7;%=29
psing g ° n=9;%=37

Sample size
Benign nN=2;%=8

n=0;%=0
Sample size
Unknown n=5;%=21

n=1;%=4
Sample size
Auditory memory 95.8 (17.5)
N=23 and N=23 had data in the 100.7 (17.4)
two groups
Mean (SD)
Visual memory 97.5 (12.5)
N=19 and N=21 had data in the 98.3 (17.4)
two groups
Mean (SD)
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Characteristic Group memory programme - sessions on attention, internal memory Control - treatment as
strategies and external memory aids (N = 24) usual (N = 24)

Visual working memory 97.3 (17.3)
N=16 and N=16 had data in the 99.3 (15.9)
two groups

Mean (SD)

Immediate memory 97.5(14.2)
N=20 and N=21 had data in the 100.2 (19.1)
two groups

Mean (SD)

Delayed memory 98.4 (15.5)
N=20 and N=21 had data in the 100.9 (18.1)
two groups

Mean (SD)

EMQ- self-report 27.3 (21.6)
Everyday Memory Questionnaire 30 (22.6)

Mean (SD)

EMQ - carer report 21.5 (19.5)
Everyday Memory Questionnaire 15.8 (17)

Mean (SD)

140
Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
(June 2022)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Characteristic Group memory programme - sessions on attention, internal memory Control - treatment as
strategies and external memory aids (N = 24) usual (N = 24)
GHQ-28 23.5(9.8)
General Health Questionnaire 28 25 (9)
Mean (SD)
MS Impact Scale 66.7 (23.6)
76 (24.7)
Mean (SD)
Guys Neurological Disability 16.2 (7.9)
Mean (SD)
Outcomes
Study timepoints
o Baseline

e 4 month (4 months - ~1.5 months after end of intervention.)
e 8 month (8 months - ~5.5 months after end of intervention)
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Results - raw data

Outcome Group memory
programme -
sessions on
attention, internal
memory strategies
and external memory
aids, Baseline, N = 24

EMQ- self-report 27.3 (21.6)
Everyday Memory
Questionnaire. Scale 0-140.

Mean (SD)

EMQ - carer report 24
Everyday Memory
Questionnaire. Scale 0-140.

Number analysed

EMQ - carer report 21.5 (19.5)
Everyday Memory

Questionnaire. Scale 0-140.

Mean (SD)

GHQ-28 24

General Health
Questionnaire 28. Scale 0-
84. Measure of

Group memory Group memory Control -
programme - programme - treatment as
sessions on sessions on usual,
attention, internal attention, internal Baseline, N
memory strategies memory strategies =24

and external memory and external memory
aids, 4-month, N =17 aids, 8-month, N =15

21.7 (13.1)

17

21.2 (19.9)

16

17.3 (11.2) 30 (22.6)
15 24
22 (23.9) 15.8 (17)
17 24
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21

20.2 (17)

21
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16
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15
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Outcome Group memory
programme -
sessions on
attention, internal
memory strategies
and external memory
aids, Baseline, N = 24

psychological wellbeing
(distress)

Number analysed

GHQ-28 23.5 (9.8)
General Health

Questionnaire 28. Scale 0-

84. Measure of

psychological wellbeing

(distress)

Mean (SD)

MS Impact Scale-29 24
Quality of life. Scale 29-145.

Number analysed

MS Impact Scale-29 66.7 (23.6)
Quality of life. Scale 29-145.

Mean (SD)

Group memory Group memory Control - Control -
programme - programme - treatment as treatment as
sessions on sessions on usual, usual, 4-
attention, internal attention, internal Baseline, N month, N =
memory strategies memory strategies =24 21

and external memory and external memory

aids, 4-month, N =17 aids, 8-month, N =15

23.7 (10.9) 18.4 (7) 25 (9) 22.7 (9.9)

16 15 24 21

77.2 (30.7) 68.3 (28) 76 (24.7) 69 (23.6)
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Outcome Group memory Group memory Group memory Control - Control - Control -
programme - programme - programme - treatment as treatment as treatment as
sessions on sessions on sessions on usual, usual, 4- usual, 8-
attention, internal attention, internal attention, internal Baseline, N month, N= month, N =
memory strategies memory strategies memory strategies =24 21 16

and external memory and external memory and external memory
aids, Baseline, N = 24 aids, 4-month, N =17 aids, 8-month, N =15
Satisfaction NA 15/18 (83.3% NA NA NR NA
Proportion reporting that
attending had made a
difference to how they
coped with memory
difficulties. Reported during
final session (10 weeks)
rather than 4 months.

Custom value

Adherence NA (NA) 7.9 (0.23) NA (NA) NA (NA) NR (NR) NA (NA)
Attendance out of 10

sessions. Reported at end

of treatment rather than 4

months.

Mean (SD)

EMQ- self-report - Polarity - Lower values are better
EMQ - carer report - Polarity - Lower values are better
GHQ-28 - Polarity - Lower values are better

MS Impact Scale-29 - Polarity - Lower values are better
Adherence - Polarity - Higher values are better
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Note that number analysed at each time-point differed depending on the outcome. Where the number analysed is different to that at
the top of the table it has been indicated below for that specific outcome.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_EMQ self-report_4 months

Section Question Answer
: : . L : . i Low

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 . . o . . . Some

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

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

Domain 4. Bias in measurement of the outcome ) o Some
Risk-of-bias judgement for measurement of the outcome  -gncerns

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

Overall bias and Directness . o High
Risk of bias judgement

Overall bias and Directness . Directly
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Resilts_EMQ self-report_8 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_EMQ carer report_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

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_EMQ carer report_8 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_GHQ-28_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

Overall bias and Directness

Results_GHQ-28_8 months

Section

Domain 1: Bias arising from the randomisation process

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

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_MSIS-29_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 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

Risk-of-bias judgement for measurement of the outcome
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Some
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Some
concerns

Some
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Low
High

Directly
applicable

Answer

Low

Some
concerns

High

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_MSIS-29_8 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
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

Overall Directness
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Directly
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Results_satisfaction_end of treatment

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_adherence_end of treatment

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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High
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Answer
Low

Low



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Section Question Answer

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

Domain 4. Bias in measurement of the outcome ) o Some
Risk-of-bias judgement for measurement of the outcome  ~5cerns

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

Overall bias and Directness . o Some
Risk of bias judgement concerns

Overall bias and Directness ] Directly
Overall Directness applicable

Charvet, 2015

Bibliographic Charvet, L. E.; Shaw, M. T.; Haider, L.; Melville, P.; Krupp, L. B.; Remotely-delivered cognitive remediation in multiple

Reference sclerosis (MS): protocol and results from a pilot study; Multiple Sclerosis Journal Experimental Translational & Clinical; 2015;
vol. 1; 2055217315609629

Study details

. Not reported
Trial name /

registration

number
Study location USA
Study setting Outpatient - those seeking treatment for cognitive impairment as judged by referring neurologist
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Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Not reported

Supported by Novartis AG with support from The Lourie Foundation Inc. The cognitive remediation program was provided
by Lumos Labs, Inc.

People seeking treatment for cognitive impairment as judged by referring neurologist; recently initiated on fingolimod
treatment; English-speaking; between age of 18 and 70 years; relapsing-remitting MS; and stable disease.

Other major medical conditions: and no recent relapse or associated steroid use in past month.

Enrolled participants seeking treatment for cognitive impairment due to MS, as judged by their referring neurologist.
Recruited through the Stony Brook Medicine Multiple Sclerosis Comprehensive Care Center

Adaptive cognitive remediation programme: 12-week treatment period with cognitive exercises to be completed 5 times
weekly (60 total days across three months). 30 min required per session. Technical support, coaching, and monitoring of
computer use were completed remotely by a study technician. Lumosity platform, developed by Lumos Labs, Inc., was
chosen as the active adaptive cognitive remediation program. Developed a study-specific portal and set of games that
focused on the most common areas of impairment in MS, including speeded information processing and working memory.
Games were visually engaging, using simple rules that were explained during a brief instructional phase before participants
begin. All games were adaptive as they had the ability to increase difficulty based on the participant’s improvement. The
program tracked progress using various gameplay parameters, such as unique levels played, and improvements made in
the game.

None

Active control - ordinary computer games: computer-based gaming program that would provide the experience of cognitive
exercise associated with cognitive benefit but without the key components of the adaptive cognitive remediation programs
(i.e., games not developed based on cognitive neuroscience principles to drive neural plasticity). Commercially available
Hoyle puzzles and board games program. Participant was given a list of daily exercises to complete that would last the
same game play time as the treatment condition. Participants in the active control condition were instructed to play two
games for 15 minutes each, according to a set rotational sequence.

20 randomised, 20 analysed (does not mention any drop-out)
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Duration of follow- Up to end of intervention (12 weeks)

up
Indirectness None
Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - all relapsing-
comments remitting
e According to disability (EDSS <6 and EDSS 26) - <6.0 (median 2 or 2.5 in the two groups)
e Severity of cognitive impairment (mild/moderate/severe) - unclear (described as having mild-moderate impairments,
proportion with each unclear)
o Disease modifying treatment status (currently using and not currently using) - using (all had to have recently initiated
fingolimod)
¢ Mood disorders (presence or absence) - unclear (other major medical conditions excluded)
o Computerised vs clinician led - computerised
e Group vs individual - individual
Analysis - appears to be intention to treat as no missing data reported
Study arms
Adaptive cognitive remediation programme - Lumosity games including information processing speed and working memory
(N=11)

Active control - ordinary computer games (N = 9)
Cognitive tasks but without components of adaptive cognitive remediation programmes
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Characteristics
Arm-level characteristics

Characteristic Adaptive cognitive remediation programme - Lumosity games including Active control - ordinary
information processing speed and working memory (N = 11) computer games (N =9)

% Female Nn=7;%=63.6

nN=7;%=77.7
Sample size
Mean age (SD 38 (10.58

ge (SD) ( ) 42 (12.53)

Mean (SD)
White N=8;%=72.7

Nn=6;%=66.7
Sample size
Black n=2;%=18.2

n=1;%=11.1
Sample size
Hispanic n=0;%=0

n=1;%=11.1
Sample size
Non-Hispanic n=10; % =90.9

n=8;%=88.8
Sample size
Comorbidities NR

NR

Custom value
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Characteristic Adaptive cognitive remediation programme - Lumosity games including Active control - ordinary
information processing speed and working memory (N = 11) computer games (N =9)
EDSS score 2 (0-3)
2.5 (0-3.5)

Median (range)

WRAT-3 reading 100.5 (10.42)
Wide range achievement
test, third edition

102.3 (6)

Mean (SD)

ECog 67.73 (18.55)

Everyday cognition scale 63.14 (18.97)

Mean (SD)

SDMT z score -0.45 (1.25) 0.79 (1.01)

Mean (SD)

Outcomes
Study timepoints
o Baseline
o 12 week (12-weeks - end of treatment period)
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Results - raw data

Outcome Adaptive cognitive remediation Adaptive cognitive remediation Active control - Active control -
programme - Lumosity games programme - Lumosity games ordinary computer ordinary
including information processing including information processing games, Baseline, computer games,
speed and working memory, speed and working memory, 12- N=9 12-week, N =9
Baseline, N = 11 week, N = 11

WAIS-IV letter- -0.4 (0.7) -0.04 (0.73) 0.09 (0.8) -0.04 (0.72)

numbering

sequencing

Wechsler adult
intelligence scale, fourth
edition. Reported as z-
score only.

Mean (SD)

Visual span (Corsi -0.65 (1) -0.26 (0.68) -0.48 (1.25) -0.52 (0.67)
blocks)

Corsi block tapping test.
Z-scores only.

Mean (SD)

PASAT 2 second trials -0.68 (1.21) -0.28 (1.05) -0.93 (1.27) -0.48 (1.17)
paced auditory serial

addition test. z-score

only

Mean (SD)
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Outcome

PASAT 3 second trials
paced auditory serial
addition test. z-score
only

Mean (SD)

DKEFS trail 5
DelisKaplan executive
function system.
Reported as z-score
only.

Mean (SD)

DKEFS trails 2/3
combo

DelisKaplan executive
function system.
Reported as z-score
only.

Mean (SD)

Adaptive cognitive remediation
programme - Lumosity games
including information processing
speed and working memory,
Baseline, N = 11

-0.52 (1.61)

0.7 (0.43)

0.25 (0.72)

Adaptive cognitive remediation
programme - Lumosity games
including information processing
speed and working memory, 12-
week, N = 11

0.24 (0.99)

0.64 (0.43)

0.27 (0.77)

158

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT

(June 2022)

Active control - Active control -
ordinary computer ordinary
games, Baseline, computer games,

N=9 12-week, N=9
-0.89 (1.3) -0.32 (0.88)
0.52 (0.38) 0.63 (0.26)
-0.2 (1.18) 0 (1.08)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Outcome Adaptive cognitive remediation Adaptive cognitive remediation Active control - Active control -
programme - Lumosity games programme - Lumosity games ordinary computer ordinary
including information processing including information processing games, Baseline, computer games,
speed and working memory, speed and working memory, 12- N=9 12-week, N =9
Baseline, N = 11 week, N = 11

SRT learning trials -0.3 (1.23) 0.13 (1.45) -0.15 (1.66) -0.24 (0.86)

selective reminding test.

z-score only.

Mean (SD)

SRT delay 0.51(1.17) 0.59 (1.39) 0.67 (1.01) 0.3 (1.16)

selective reminding test.
Reported as z-score
only.

Mean (SD)

BVMT-R learning trials -0.8 (1.36) -0.15 (1.64) 0.06 (1.37) -0.25 (1.56)
brief visuospatial

memory test, revised. z-

score only.

Mean (SD)

BVMT-R delay -0.94 (1.71) -0.17 (1.69) 0.16 (0.93) -0.33 (1.46)
brief visuospatial

memory test, revised. z-

score only.

Mean (SD)
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Outcome Adaptive cognitive remediation Adaptive cognitive remediation Active control - Active control -
programme - Lumosity games programme - Lumosity games ordinary computer ordinary
including information processing including information processing games, Baseline, computer games,
speed and working memory, speed and working memory, 12- N=9 12-week, N =9
Baseline, N = 11 week, N = 11

Adherence n=NA;%=NA n=9;%=81.8 n=NA;%=NA n=7;%=77.78

Compliance - %
compliant to study
requirements

No of events

WAIS-IV letter-numbering sequencing - Polarity - Higher values are better
Visual span (Corsi blocks) - Polarity - Higher values are better
PASAT 2 second trials - Polarity - Higher values are better
PASAT 3 second trials - Polarity - Higher values are better
DKEFS trail 5 - Polarity - Higher values are better

DKEFS trails 2/3 combo - Polarity - Higher values are better
SRT learning trials - Polarity - Higher values are better

SRT delay - Polarity - Higher values are better

BVMT-R learning trials - Polarity - Higher values are better
BVMT-R delay - Polarity - Higher values are better

Final values for continuous outcomes
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Results - change from baseline

Outcome

Adaptive cognitive remediation programme - Active control - ordinary

Lumosity games including information processing computer games, 12-week
speed and working memory, 12-week vs Baseline, N vs Baseline, N=9
=11

General cognitive composite 0.46 (0.59) -0.14 (0.48)

Average from other cognitive test measures (WAIS-IV

letter-numbering sequencing, visual span (Corsi blocks),

SRT learning trials, BVMT-R learning trials). Z-score only.

Mean (SD)

General cognitive composite - Polarity - Higher values are better

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

Results_WAIS-IV letter-numbering sequencing_12 weeks

Section Question Answer

High

Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation process 2

Domain 2a: Risk of bias due to deviations from the intended ) ) o ) ] ] Low

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 ) o o Low
Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Low

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_Visual span (Corsi blocks)_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

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

Overall Directness
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Results_PASAT 2 second trials_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_PASAT 3 second trials_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)

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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Low
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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_DKEFS trail 5_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

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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Some
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Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_DKEFS 2/3 combo_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

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_SRT learning trials_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_SRT delay_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)

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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Low
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Some
concerns

High

Directly
applicable

Answer

Some
concerns

Low



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

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_BVMT-R learning trials_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 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

Risk of bias judgement
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Section
Overall bias and Directness

Results_BVMT-R delay_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

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_adherence % compliance_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_general cognitive composite score_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)

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

Question Answer

Low
Risk-of-bias judgement for missing outcome data

Low
Risk-of-bias judgement for measurement of the outcome
Domain 5. Bias in selection of the reported result ) o ] Some
Risk-of-bias judgement for selection of the reported result  -5ncerns
Overall bias and Directness ) o High
Risk of bias judgement
Overall bias and Directness ] Directly
Overall Directness applicable

Charvet, 2017

Bibliographic
Reference

Study details

Trial name /
registration
number

Study location
Study setting

Charvet, L. E.; Yang, J.; Shaw, M. T.; Sherman, K.; Haider, L.; Xu, J.; Krupp, L. B.; Cognitive function in multiple sclerosis

improves with telerehabilitation: Results from a randomized controlled trial; PLoS ONE [Electronic Resource]; 2017; vol. 12
(no. 5); e0177177

NCT02141386

USA
Unclear - likely outpatient
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Study dates
Sources of funding
Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Recruitment began September 10, 2013 through June 5, 2015 with last data collection September 9, 2015
Not reported

Diagnosis of MS; scoring one or more standard deviations below published normative data on the Symbol Digit Modalities
Test or SDMT; a reading recognition standard score of 85 or above on WRAT-3; learned English by 12 years of age;
adequate visual, auditory, and motor capacity to operate computer software; no anticipated medication changes during the
course of the three-month study period; and no relapses or steroids in the previous month.

History of any developmental disorders, conditions other than MS associated with cognitive impairment, a primary
psychiatric disorder, any serious medical conditions, alcohol or substance use disorder; and also, history of use of
computer-based cognitive training developed by Posit Science (the developer of programme used in study).

Recruitment began September 10, 2013 through June 5, 2015 with last data collection September 9, 2015

Adaptive cognitive training programme: Training for 1 h per day, 5 days a week for 12 weeks (60 h target use over the
period). Online adaptive cognitive training program developed by Posit Science Corporation. Research version of the
BrainHQ program, and offered a portal dedicated to the study, central management of study participation and metrics, and
a set of 15 exercises targeting speed, attention, working memory, and executive function through the visual and auditory
domains. Each exercise was adaptive with a Bayesian algorithm operating on a trial-by-trial basis to increase the challenge
as participants performed correctly and to reduce challenge as participants performed incorrectly. Each exercise employed
multiple stimulus sets designed to span relevant dimensions of real-world stimuli. For example, auditory exercises
employed stimuli related to human speech perception that were initially slowed and later speeded, while visual exercises
initially employed simple high contrast stimuli and later provided stimuli that were naturalistic and low contrast. Participants
required to attend to stimuli, detect novel stimuli and general receive a reward after a correct trial. Each daily training
session consisted of four exercises chosen from an active set of six; when all of the content in an exercise was completed
(typically over a number of days), that exercise was withdrawn from the schedule and the next exercise added to the active
set of six. Participants had ongoing access to technical support as well as a scheduled weekly check-in phone call.

None
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Comparator Active control condition: Training for 1 h per day, 5 days a week for 12 weeks (60 h target use over the period). software
gaming suite developed by Hoyle Puzzle and Board Games (2008 version). Designed to account for nonspecific treatment
effects including interactions with research personnel, and computer-based game-playing. Participants were provided a set
gaming schedule and were instructed to play games in an arrangement that mirrored to the active condition, with a
schedule of four games per session for 15 minutes each following a set rotational sequence. Games were selected for “face
validity” as having cognitive benefit (e.g., word puzzles) but did not include the active condition’s program design features to
drive learning or maintain user challenge. Participants had ongoing access to technical support as well as a scheduled
weekly check-in phone call.

Number of 135 randomised, 135 analysed (despite n=4 in intervention and n=1 in control discontinuing the intervention). Reasons for
participants discontinuation were n=1 documented relapse, n=1 withdrawal, n=1 personal difficulties and n=1 no time to come for follow-
up in intervention group and n=1 personal difficulties in control group.

Duration of follow- Up to the end of the treatment period (12 weeks).

up

Indirectness None

Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
comments relapsing-remitting (66%)

e According to disability (EDSS <6 and EDSS 26) - <6.0 (median 3.5)

Severity of cognitive impairment (mild/moderate/severe) - unclear (described as having mild-moderate impairments,
proportion with each unclear)

Disease modifying treatment status (currently using and not currently using) - unclear

Mood disorders (presence or absence) - unclear (primary psychiatric disorder excluded)

Computerised vs clinician led - computerised

Group vs individual - individual

Analysis - appears to be intention to treat as all included in analysis despite some dropping out
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Study arms
Adaptive cognitive training programme - BrainHQ program focusing on speed, attention, working memory and executive
function (N = 74)

Active control - ordinary computer games (N = 61)
Cognitive tasks but without components of adaptive cognitive remediation programmes

Characteristics
Arm-level characteristics

Characteristic Adaptive cognitive training programme - BrainHQ program focusing on speed,  Active control - ordinary
attention, working memory and executive function (N = 74) computer games (N = 61)
% Female n=50;%=67.57
n=>54;% = 88.52
Sample size
Mean age (SD 48 (13
ge (SD) (13) 52 (11)
Mean (SD)
White n=63; % =285.14
n=>51;%=83.61
Sample size
Black/African n=6;%=28.11
American n=4;%=6.56
Sample size
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Characteristic Adaptive cognitive training programme - BrainHQ program focusing on speed, Active control - ordinary
attention, working memory and executive function (N = 74) computer games (N = 61)
Other/unknown n=5
n=6;%=9.84
Sample size
Hispanic or Latino n=7; % =9.86
n=3;%=5.26
Sample size
Comorbidities NR
NR
Custom value
Relapsing-remitting n=51; % =69
psing g ° n=39;%=64
Sample size
Prima rogressive n=3; % =4
I ° n=4;%=7
Sample size
Secondary n=20;%=27 .
progressive n=15;%=25
Sample size
Disease duration 11.9 (10.9)
(years) 13.5 (10)
Mean (SD)
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Characteristic Adaptive cognitive training programme - BrainHQ program focusing on speed, Active control - ordinary
attention, working memory and executive function (N = 74) computer games (N = 61)

EDSS score 3.5 (4.0) 3.5 (4.0)
Median (IQR)

Screening SDMT z- -2.1(0.99)

score -2.1 (1.01)

Mean (SD)

Outcomes
Study timepoints
« Baseline
e 12 week (12 weeks - end of treatment)

Results - change from baseline

Outcome Adaptive cognitive training programme Active control -
- BrainHQ program focusing on speed, ordinary computer
attention, working memory and games , 12-week vs
executive function, 12-week vs Baseline, N = 61
Baseline, N = 74

Neuropsychological composite score 0.25 (0.45) 0.09 (0.37)

Battery of neuropsychological tests including PASAT, WAIS-IV Letter Number
Sequence, WAIS-IV Digit Span Backwards, Selective Reminding Test, Brief
Visuospatial Memory Test-Revised and Delis-Kaplan Executive Function
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Outcome

System Trails. Baseline values were -0.77 (0.73) and -0.86 (0.77),
respectively. Reported as a z-score.

Mean (SD)

Adaptive cognitive training programme Active control -
- BrainHQ program focusing on speed, ordinary computer

attention, working memory and
executive function, 12-week vs

Baseline, N =74

Neuropsychological composite score - Polarity - Higher values are better
All of those randomised were analysed as intention to treat despite some missing from each group.

Results - raw data

Outcome Adaptive cognitive training
programme - BrainHQ program
focusing on speed, attention,
working memory and executive
function, Baseline, N = NA

Compliance - defined as n =NA; % = NA
at least 6 compliant

weeks

50% of target

No of events

Compliance - defined as n=NA; % = NA
meeting or exceeding 30

Adaptive cognitive training
programme - BrainHQ program
focusing on speed, attention,
working memory and executive
function, 12-week, N = 74

n=43; % = 58.11

n=44; % = 59.46
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Outcome Adaptive cognitive training Adaptive cognitive training Active control - Active control -
programme - BrainHQ program programme - BrainHQ program ordinary ordinary
focusing on speed, attention, focusing on speed, attention, computer games , computer games ,
working memory and executive working memory and executive Baseline, N=NA 12-week, N = 61
function, Baseline, N = NA function, 12-week, N = 74

hours of training time
50% of target

No of events

Self-reported n=NA;%=NA n=42; % =56.7 n=NA;%=NA n=19; % =31.1
improvement in

cognition during 12-

week period

Measured by participant

scoring change: 0= the

same, 1= improved and -

1= declined

No of events

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_neuropsychological composite score_12 weeks

Section Question Answer
: : - o : . i Low
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_compliance 6 compliant weeks_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

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

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_compliance reaching or exceeding 30 h_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

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

Overall Directness
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Results_self-reported improvement in cognition_12 weeks

Section Question Answer
: : . L : . i Low
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 . . o . . . Low
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 ) o o Low
Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome ) o Some
Risk-of-bias judgement for measurement of the outcome  -5ncerns
Domain 5. Bias in selection of the reported result . o _ Some
Risk-of-bias judgement for selection of the reported result  -5ncerns
Overall bias and Directness . o Some
Risk of bias judgement concerns
Overall bias and Directness ] Directly
Overall Directness applicable
Chiaravalloti, 2018
Bibliographic Chiaravalloti, N. D.; Goverover, Y.; Costa, S. L.; DelLuca, J.; A Pilot Study Examining Speed of Processing Training (SPT) to
Reference Improve Processing Speed in Persons With Multiple Sclerosis; Frontiers in neurology [electronic resource].; 2018; vol. 9; 685
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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)

NCT01838824

USA

Outpatient - recruited through outpatient clinics, advertisements and through foundation database

Study ran from 31/01/2012 to 02/02/2013

Support from the National Multiple Sclerosis Society (pilot grant RG 4607-A) to NC and funding by the Kessler Foundation.

Clinically definite MS; 18-65 years; free of exacerbations and steroid use for at least 1 month; and impaired processing
speed at baseline (performance 1.5 SD below mean of published normative data on SDMT).

Major psychiatric disorder; substance abuse; evidence of significant vision impairment from diplopia, nystagmus or
scotomas upon testing (corrected vision in worse eye >20/60 assessed with Snellen Eye Test); or impaired language
comprehension on the Token Test.

Recruited from MS Clinics, advertisements and through the Kessler Foundation database of research participants.

Speed of processing training (SPT): 10 computerised training sessions over a 5-week period. Initial sessions involve
practice on three types of tasks presented on a computer (simple speed of processing, divided attention, and selective
attention), with three different central demands (detection, identification, same/different). Training is customized to each
participant’s ability; an individual’s entry point into SPT is determined by current level of PS, evaluated as the speed of
stimulus presentation at which the person can correctly identify the stimulus 75% of the time. If this threshold is 30 ms or
greater, SPT begins at the most basic level. Training sessions lasted approximately 30—45 min each depending on self-
reported fatigue or an observable drop in performance. At level | practice single discrimination task at gradually increasing
speeds. Involves either target present or absent, target identification or same/different judgements. Training continues with
increasingly more complex discrimination tasks until can perform identification task correctly 75% of time at exposure
duration of 17 ms - then progress to level Il. Level Il involves completing one of tasks described in level | and
simultaneously locate a peripheral target. Demand of centre target can vary, and peripheral task demand changed by
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Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

increasing or decreasing distance from centre target. The process of progressing from near peripheral targets to far targets
is repeated, at faster speeds, and with increasing difficulty of the centre task. This is repeated until the participant can
perform both the foveal identification task and the peripheral localization task (at the furthest eccentricity) with 75%
accuracy, at a speed of 50 ms or less, before moving onto Level Ill. Level Il involves selective attention training and
requires discrimination task and location of peripheral target embedded among distracters. When the participant is able to
perform the selected task correctly 75% of the time, a more demanding task is introduced by manipulating the complexity of
the discrimination task, the display duration and/or target eccentricity. Practice continues until 75% correct performance is
achieved at a 120 ms exposure, with peripheral targets at the most extreme eccentricity.

None

Control group: no treatment control condition.
21 randomised, 21 analysed (reported to be no dropout)

End of treatment - 5 weeks

Outcome - follow-up <3 months minimum specified in protocol

e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - all relapsing-
remitting

e According to disability (EDSS <6 and EDSS 26) - unclear

Severity of cognitive impairment (mild/moderate/severe) - unclear (performance 1.5 standard deviations or more

below the mean of published normative data on the oral Symbol Digit Modalities Test was inclusion criterion)

Disease modifying treatment status (currently using and not currently using) - majority were using one

Mood disorders (presence or absence) - unclear (those with major psychiatric disorder excluded)

Computerised vs clinician led - computerised

Group vs individual - individual
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Analysis - intention to treat as reported to be no dropouts

Study arms
Speed of processing training - focus on processing speed (N = 12)

Control - no treatment (N = 9)

Characteristics
Arm-level characteristics

Characteristic Speed of processing training - focus on processing speed (N =
12)

% Female n=9; % =67

Sample size

Mean age (SD) 46.42 (7.4)

Mean (SD)

Ethnicity NR

Custom value
Comorbidities NR

Custom value
Months since diagnosis 152 (59.2)
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n=6; % =67

52.11 (7.3)
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Characteristic Speed of processing training - focus on processing speed (N= Control - no treatment (N =
12) 9)
Mean (SD)
Disease subtype - relapsing remitting MS n=12; % = 100
P psing g ° n=9;%=100
Sample size
WASI vocabulary (pre-morbid 1Q 48.42 (12.9)
estimate) 49.56 (12)
Wechsler Abbreviated Scale of Intelligence
Mean (SD)
SDMT z-score -1.91 (0.79)
Baseline processing speed ability -2.38 (1.26)
Mean (SD)
Token test 31.25 (2.6)
31.22 (2.3)
Mean (SD)
None n=3;%=25
n=3;%=33.3
Sample size
Copaxone n=4;% =333
n=4;%=444
Sample size
Avonex nN=0;%=0
n=1;%=11.1
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Characteristic Speed of processing training - focus on processing speed (N= Control - no treatment (N =
12) 9)
Sample size
Bestaseron n=1;%=8.3
n=1;%=11.1
Sample size
Aubagio n=1;%=8.3
nN=0;%=0
Sample size
Rebif n=1;%=8.3
n=0;%=0
Sample size
Tysabri n=1;%=8.3
n=0;%=0
Sample size
Unknown / Other n=1;%=8.3
n=0;%=0
Sample size
Outcomes
Study timepoints
o Baseline

o 5 week (5 weeks - end of treatment period)
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Results - raw data

Outcome Speed of processing Speed of processing Control -no  Control - no
training - focus on training - focus on  treatment, treatment, 5-
processing speed, processing speed, 5- Baseline, N= week,N=9
Baseline, N =12 week, N =12 9

Digit Symbol Coding Subtest from the Wechsler Adult 5.83 (2.62) 7.5 (2.84) 5 (2.35) 5.44 (2.35)

Intelligence Scale-lll

Measure of processing speed.

Mean (SD)

Letter comparison 8.4 (4.09) 8.13 (2.65) 6.89 (1.88) 6.78 (2.37)
Measure of processing speed (perceptual speed).

Mean (SD)

Pattern comparison 13.46 (3.34) 13.71 (3.18) 12.78 (3.18) 12.06 (4.28)
Measure of processing speed (perceptual speed).

Mean (SD)

California Learning Verbal Test Il (CVLT-l) - learning slope 1.13 (0.66) 1.17 (0.61) 1.12 (0.43) 0.99 (0.4)
Measures verbal new learning and memory

Mean (SD)

California Learning Verbal Test Il (CVLT-ll) - Short Delay 8.08 (3.5) 8.75 (4.27) 8.67 (4.36) 6.56 (3.54)
Free Recall
Measures verbal new learning and memory

Mean (SD)
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Outcome Speed of processing Speed of processing Control -no  Control - no
training - focus on training - focus on treatment, treatment, 5-
processing speed, processing speed, 5- Baseline, N= week,N=9
Baseline, N =12 week, N =12 9

Timed Instrumental Activities of Daily Living Test (TIADL) 0.11 (1.02) 0.38 (0.76) -0.02 (0.53) -0.23 (0.45)

(Score incorporates speed and accuracy and is presented as a
z-score only)

performance-based measure of functional activities uses real
everyday items comprising five tasks sampling common
instrumental activities of daily living: (1) communication: finding a
number in a phone book, (2) finance: counting change using
coins, (3) nutrition: locating and reading ingredients from a food
can, (4) shopping: locating items on a shelf, and (5) medicine:
locating and reading directions from medicine bottles

Mean (SD)

Digit Symbol Coding Subtest from the Wechsler Adult Intelligence Scale-lll - Polarity - Higher values are better
Letter comparison - Polarity - Higher values are better

Pattern comparison - Polarity - Higher values are better

California Learning Verbal Test || (CVLT-II) - learning slope - Polarity - Higher values are better

California Learning Verbal Test Il (CVLT-Il) - Short Delay Free Recall - Polarity - Higher values are better
Timed Instrumental Activities of Daily Living Test (TIADL) - Polarity - Higher values are better
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_Digit Symbol Coding Subtest from the Wechsler Adult Intelligence Scale-lll_5 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 ] o ]

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 ) o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

Overall bias and Directness ] o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Results_letter comparison_5 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 . o .

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 ] o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

result

Overall bias and Directness _ o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_pattern comparison_5 weeks

Section Question
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation
process
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Section Question
Domain 2a: Risk of bias due to deviations from the intended ] o )
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 ] o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

result

Overall bias and Directness ] o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_CVLT-Il learning slope_5 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 ] o ]

interventions (effect of assignment to intervention) 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 ] o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

Overall bias and Directness ] o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_CVLT-ll Short Delay Free Recall_5 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 ] o ]

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

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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_TIADL overall score_5 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 _ o _

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 ) o o
Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome ) o
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 ] o ) Some concerns
Risk-of-bias judgement for selection of the reported
result
Overall bias and Directness High

Risk of bias judgement

Overall bias and Directness Indirectly applicable

(time-point <3-month
minimum specified in
protocol)

Overall Directness

Chiaravalloti, 2020

Bibliographic Chiaravalloti, N. D.; Moore, N. B.; DeLuca, J.; The efficacy of the modified Story Memory Technique in progressive MS;
Reference Multiple Sclerosis; 2020; vol. 26 (no. 3); 354-362

Study details

NCT02301247
Trial name /
registration
number
Study location USA
Study setting unclear - likely outpatient
Study dates Recruitment ran from 1 September 2014 to 31 August 2016
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Sources of funding Support from Kessler Foundation, as well as grant support from the International Progressive Multiple Sclerosis Alliance

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

(grant #PA0128) to N.D.C.

New learning and memory impairment (1.5 SD+ compared to normative Open Trial Selective Reminding Test; age 30-68
years; free of exacerbations and steroid use for at least 1 month; no neurologic history other than MS; no history of major
depressive disorder, schizophrenia, or bipolar disorder; no history of diagnosed substance use/dependence; intact vision;
and intact language comprehension.

None reported.
Recruitment ran from 1 September 2014 to 31 August 2016

Modified Story Memory Technique (MSMT): 10 sessions of the mSMT (2 times weekly for 5 weeks), with sessions lasting
45-60 min. The mSMT trains two related skills: imagery and context. Sessions 1-4 present the participants with stories for
which they create visual imagery to aid memory. Sessions 5-8 present the participants with word lists for which they embed
the words in a story and then visualize that story. Sessions 9 and 10 focus on applying the mSMT to real-world settings
(directions, shopping). Treatment is manualised, and the therapist follows a scripted manual. Treatment was administered
by a research assistant who was blinded to assessment results and study hypotheses.

None

Placebo control: control group met with the therapist at the same frequency as the treatment group, engaging in non-
training-specific tasks to control for professional contact and disease alterations. Tasks included reading the same stories
as the treatment group and answering questions about them. The only difference between the groups was that only the
treatment group was exposed to the active ingredients of the mSMT (imagery, context).

30 randomised, 28 analysed at end of treatment (5 weeks)
5 weeks - end of treatment (additional 3-month follow-up time-point reported but no useable data reported for this time-point

vs. baseline). N=2 dropped out in the control group due to time commitment
Outcome - reported extractable outcomes at time-point <3 months minimum specified in protocol

194

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT

(June 2022)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
comments secondary-progressive (57%)
e According to disability (EDSS <6 and EDSS =6) - unclear
Severity of cognitive impairment (mild/moderate/severe) - unclear (new learning and memory abilities that were at
least 1.5 standard deviations below normative Open Trial Selective Reminding Test data)
Disease modifying treatment status (currently using and not currently using) - majority were using (71%)
Mood disorders (presence or absence) - likely absent (most conditions excluded)
Computerised vs clinician led - clinician-led
Group vs individual - individual

Analysis - appears to be intention to treat with those with absent data not included in analysis (modified ITT)

Study arms
Modified Story Memory Technique - focus on new learning and memory (N = 15)

Placebo control - non-training-specific tasks (N = 15)

Characteristics
Arm-level characteristics

Characteristic Modified Story Memory Technique - focus on new Placebo control - non-training-
learning and memory (N = 15) specific tasks (N = 15)
% Female n=11;%=75
Nn=7;%=54
Sample size
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Characteristic

Mean age (SD)

Mean (SD)
Ethnicity

Custom value
Comorbidities

Custom value
Months since diagnosis

Mean (SD)
Primary progressive

Sample size
Secondary progressive

Sample size
Progressive-relapsing

Sample size
Ambulation index

Mean (SD)

Modified Story Memory Technique - focus on new Placebo control - non-training-
learning and memory (N = 15) specific tasks (N = 15)

55.2 (9.13
(9-13) 53.31 (10.74)

NR
NR

NR
NR

204.07 (143.16) 191.08 (84.9)

n=3;%=20

n=7;%=53.8
n=10; % =66.7

N=6;%=46.2
n=1;%=6.7

nN=0;%=0
4.67 (2.18)

4.89 (2.98)
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Characteristic Modified Story Memory Technique - focus on new Placebo control - non-training-
learning and memory (N = 15) specific tasks (N = 15)

WASI vocabulary (pre-morbid IQ estimate) 49.53 (8.6)
Wechsler Abbreviated Scale of Intelligence 51.23 (6)
Mean (SD)
SRT Trials to criterion (baseline learning 13.67 (2.85)
abilities) 13.23 (3.09)
Selective Reminding Test
Mean (SD)
Chicago Multidimensional Depression 54.42 (16.77)
Inventory Total T-score 55.18 (11.71)
Mean (SD)
STAI - State Anxiety Standard Score 53.17 (15.27)

56.11 (18.9)
Mean (SD)
None n=4;%=26.7

n=4;%=30.8
Sample size
Copaxone n=2;%=13.3

n=3;%=23.1
Sample size
Tecfidera n=1;%=6.7

n=2;%=154
Sample size
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Characteristic Modified Story Memory Technique - focus on new Placebo control - non-training-
learning and memory (N = 15) specific tasks (N = 15)
Intravenous immunoglobulin n=1;%=6.7
n=1;%=77
Sample size
Tysabri n=4;%=26.7
n=2;%=154
Sample size
Rituxan n=1;%=6.7
n=1;%=77
Sample size
Rebif n=1;%=6.7
n=0;%=0
Sample size
Beta-interferon n=1;%=6.7
n=0;%=0
Sample size

Note that patient characteristics are given for those analysed (n=15 vs. n=13) not those randomised (n=15 vs. n=15)

Outcomes
Study timepoints
o Baseline
o 5 week (5-weeks - end of treatment)

198
Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
(June 2022)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Results - raw data

Outcome Modified Story Modified Story Placebo control - Placebo control
Memory Technique - Memory Technique - non-training- - non-training-
focus on new learning focus on new learning specific tasks, specific tasks,
and memory, and memory, 5-week, Baseline, N=13 5-week, N=13
Baseline, N = 15 N=15

CVLT Learning Slope NR (NR to NR) NR (1.22 to 1.36) NR (NR to NR) NR (0.58 to 1.98)

California Verbal Learning Test. Mean values not
reported but can calculate from number analysed in
RevMan. Baseline values reported but appear to be z-
scores and possibly not same scale as what results are
reported in: —0.6 (1.17) vs. —0.19 (1.13)

Mean (95% CI)

Awareness of cognitive deficits Questionnaire (AQ) NR (NR to NR) NR (13.05 to 18.63) NR (NR to NR) NR (8.37 to
Scale unclear but possibly 17-85. Mean values not 14.79)
reported but can calculate from number analysed in

RevMan. Baseline values not reported. Measure of

subjective cognition.

Mean (95% ClI)

FrSBe Disinhibition After lliness NR (NR to NR) NR (25.72 to 29.21) NR (NR to NR) NR (23.07 to
Frontal Systems Behavior Scale. Scale unclear but 26.57)
possibly 15-75. Mean values not reported but can

calculate from number analysed in RevMan. Baseline

values reported but appear to be T-scores and possibly

not same scale as what results are reported in: 52.73

(15.61) vs. 62.40 (18.86)
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Outcome Modified Story Modified Story Placebo control - Placebo control
Memory Technique - Memory Technique - non-training- - hon-training-
focus on new learning focus on new learning specific tasks, specific tasks,
and memory, and memory, 5-week, Baseline, N=13 5-week, N=13
Baseline, N =15 N=15

Mean (95% CI)

CVLT Learning Slope - Polarity - Higher values are better

Awareness of cognitive deficits Questionnaire (AQ) - Polarity - Higher values are better
FrSBe Disinhibition After lliness - Polarity - Lower values are better

Where reported, baseline values given for those analysed not those randomised.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_CVLT learning slope_5 weeks

Section Question Answer
: L . : o . Low
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 . . o . Low
intended interventions (effect of assignment to Risk of bias for deviations from the intended
intervention) interventions (effect of assignment to intervention)
Domain 3. Bias due to missing outcome data . o o Low
Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome Low

Risk-of-bias judgement for measurement of the
outcome
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Section Question

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

result

Overall bias and Directness ] o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_awareness of cognitive deficits questionnaire_5 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 _ ) o )

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

intervention) interventions (effect of assignment to intervention)

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

Domain 4. Bias in measurement of the outcome ) o
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
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Section Question

Overall bias and Directness ] o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_FrSBe disinhibition after illness_5 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 _ ) o )

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

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

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

outcome

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

Overall bias and Directness ) o
Risk of bias judgement
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Section Question Answer

Overall bias and Directness Indirectly applicable

Overall Directness (time-point less than minimum 3
months specified in protocol)

Chiaravalloti, 2012

Bibliographic Chiaravalloti, N. D.; Wylie, G.; Leavitt, V.; Deluca, J.; Increased cerebral activation after behavioural treatment for memory
Reference deficits in MS; Journal of Neurology; 2012; vol. 259 (no. 7); 1337-46

Study details

. Not reported
Trial name /

registration

number

Study location USA

Study setting Unclear, likely outpatient
Study dates Not reported

Sources of funding Funded by National Institutes of Health grants (Grant number R01 HD045798 and HD045798-S to N.D.C.); National
Multiple Sclerosis Society (training grant-MB0003 to J.D.) and the Kessler Foundation

Inclusion criteria  Clinically definite MS according to McDonald criteria; right-handed; language comprehension intact (Token Test score >26);
new learning and memory abilities at least 1.5 SD lower than mean of healthy control group based on Selective Reminding
Test; and visual acuity to see test materials.

Exclusion criteria  History of major depressive disorder, schizophrenia or bipolar disorder | or Il; and vision significantly impaired by scotomas
(<20/60 corrected vision in worse eye), diplopia or nystagmus.
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

Not reported.

Modified Story Memory Technique - focus on memory: 10 sessions of Modified Story Memory Technique (mSMT). Twice
weekly sessions for 5 weeks (45-60 min per session). Involves two related skills (imagery and context). Sessions 1-4 taught
to utilise imagery to facilitate the learning of verbal information. Sessions 5-8 taught participants to utilise context to facilitate
learning. Given the fact that real life rarely requires that one remember a list of words, sessions 9 and 10 focus on applying
the mSMT to real-world settings. Real-life situations were addressed. If the participant could not describe two memory-
taxing situations unique to their life, real-life situations were provided for them, from which they chose two situations they
would most likely encounter, including (1) remembering a lengthy shopping list, (2) recalling a list of errands, and (3)
recalling steps in driving directions. The treatment is highly manualized, and the therapist therefore followed a training
manual with scripts provided.

None

Control group - placebo intervention sessions met with the treaters at the same frequency as the experimental group, but
engaged in verbal tasks to control for professional contact and alterations in the disease process. Tasks consisted of
reading the same stories that the experimental group used and answering questions. The placebo task was matched to the
training task for duration of contact with the treater, and medium of presentation, specifically via computer.

16 randomised, 16 appear to be analysed as no dropouts reported
End of treatment - 5 weeks.

Outcome - reported at <3 months minimum follow-up in protocol

¢ According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
relapsing-remitting (69%)

e According to disability (EDSS <6 and EDSS 26) - unclear

o Severity of cognitive impairment (mild/moderate/severe) - unclear (new learning and memory abilities that were at
least 1.5 standard deviations below the mean of a healthy control group an inclusion criterion)
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Disease modifying treatment status (currently using and not currently using) - unclear
Mood disorders (presence or absence) - likely absent (most conditions excluded)
Computerised vs clinician led - mixed (met with clinicians but appears to be via computer)
Group vs individual - individual

Analysis - appears to be intention to treat as no missing data reported

Study arms
Modified Story Memory Technique - focus on memory (N = 8)

Placebo control - verbal tasks without memory component (N = 8)

Characteristics
Arm-level characteristics

Characteristic Modified Story Memory Technique - focus on Placebo control - verbal tasks without memory
memory (N = 8) component (N = 8)

% Female n=7;%=87.5

n=7;%=87.5
Sample size
Mean age (SD) 49.25 (9.33)

46.75 (6.27)
Mean (SD)
Ethnicity NR

NR
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Characteristic Modified Story Memory Technique - focus on Placebo control - verbal tasks without memory
memory (N = 8) component (N = 8)

Custom value

Comorbidities NR
NR

Custom value

WASI vocabulary (estimate of 8.67 (4.55)

premorbid 1Q) 11.88 (2.59)
Wechsler Abbreviated Scale of

Intelligence

Mean (SD)

Pre-treatment learning ability 10.75 (2.43)
ORT-SRT trials to criterion 11(3.02)

Mean (SD)

Disease duration (Months) 186.71 (116.95) 177.14 (66.49)

Mean (SD)

Months since symptom onset 188.4 (168.3) 202.8 (56.45)

Mean (SD)

Months since last exacerbation 30 (24.4) 115 (2.12)

Mean (SD)
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Characteristic

Ambulation index

Mean (SD)
Disease subtype - relapsing-
remitting MS

Sample size
Outcomes

Study timepoints
« Baseline

Modified Story Memory Technique - focus on
memory (N = 8)

2.13 (1.73)

n=5;% =625

e 5 week (5 weeks - end of treatment period)

Results - raw data

Outcome

CVLT short-delay recall - >10%
improvement from baseline
California Verbal Learning Test. 10%
chosen based on literature relating to

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
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Modified Story
Memory Technique -
focus on memory,

Modified Story
Memory Technique -
focus on memory, 5-

Baseline, N =8 week, N=8
n=NA; %=NA N=6;%=75
207

Placebo control - verbal tasks without memory
component (N = 8)

3.75 (1.39)

N=6;%=75

Placebo control - verbal Placebo control - verbal
tasks without memory  tasks without memory
component, Baseline, N component, 5-week, N =

=8 8
n=NA; % =NA nN=2;%=25
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Outcome Modified Story Modified Story Placebo control - verbal Placebo control - verbal
Memory Technique - Memory Technique - tasks without memory  tasks without memory
focus on memory, focus on memory, 5- component, Baseline, N component, 5-week, N =
Baseline, N =8 week, N=8 =8 8

pharmacotherapy improvements

generally seen.

No of events

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results CVLT short delay free recall improvement vs baseline_5 weeks
Section Question Answer
. . . o . o o Some concerns
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

Some concerns

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

Low

Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome

Low

Risk-of-bias judgement for measurement of the

outcome
Domain 5. Bias in selection of the reported result

Some concerns

Risk-of-bias judgement for selection of the reported

result
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Section Question Answer

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness Indirectly applicable

(Time-point <3 months
minimum specified in protocol)

Overall Directness

Chmelarova, 2020

Bibliographic Chmelarova, D.; Fiala, L.; Dostal, M.; Lenz, J.; Intensive computer-assisted cognitive rehabilitation in persons with multiple
Reference sclerosis - results of a 12-week randomized study; Ceska a Slovenska Neurologie a Neurochirurgie; 2020; vol. 83 (no. 4);
408-415

Study details

Other publications
associated with
this study included
in review

. Not reported
Trial name /

registration

number

Study location Czech Republic

Study setting Unclear - likely outpatient
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

Number of
participants

MS diagnosis: cognitive deficit at baseline (definition not reported); EDSS score 0-6.0; age 18-65 years; functionally
dominant upper limb (to use keyboard); and access to a computer with internet connection

History of drug or alcohol abuse; major psychiatric disorders; acute relapses; neurological disorders other than MS; and
patients with ongoing rehabilitation.

Not reported

Happy Neuron Brain Jogging computer programme - multidomain cognitive programme: received training on it and then
asked to work on it at home. Cognitive online training using Happy Neuron Brain Jogging computer program created by
ABET HOLDING, a.s. part of French SBT group. Involves 20 different tasks related to memory, concentration, speech,
logical thinking, special orientation and other abilities. Different levels of difficulty can be set meaning there is high variability
in the exercise. Also include automatic coach able to select appropriate set of exercises to optimise benefits for patients.
Training plan involved 4 times weekly sessions (30 min per session) for 8 consecutive weeks (32 training days on
predetermined days with a specific training plan). Primary goals of treatment plan included following cognitive functions:
memory, attention and concentration, speed and information processing, executive functions, expression and speed
comparison and self-orientation and perception. All given training sheet including two exercises with requirement of
repeating them three times. For the remaining time participants asked to undertake an exercise of their choice. Patients
also informed that it is better to repeat the same exercise multiple times rather than many exercises only once. Required to
complete all 32 training blocks. If needed, communication could be facilitated through a designated website. If sessions had
not been completed, they were contacted in order to work out why and discuss how to continue with the training.

None
Control - no training: received no training but to control for placebo effect they were repeatedly contacted for 2 months (3

times in total) and asked to report their current psychological status by completing a prepared questionnaire.
43 randomised, 43 appear to have been analysed (no dropouts reported)
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Duration of follow- 8-weeks - end of treatment

up
Indirectness Outcome - follow-up <3 months minimum specified in protocol
Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - unclear
comments e According to disability (EDSS <6 and EDSS 26) - <6.0 (inclusion criterion)

o Severity of cognitive impairment (mild/moderate/severe) - unclear (had to have cognitive deficit to be included - not

defined)

o Disease modifying treatment status (currently using and not currently using) - unclear

e Mood disorders (presence or absence) - unclear (major psychiatric conditions excluded)

e Computerised vs clinician led - computerised

e Group vs individual - individual

Analysis - appears to be intention to treat as no missing appear to be present based on numbers analysed

Study arms

Happy Neuron Brain Jogging computer programme - multidomain cognitive programme (N = 26)
memory, concentration, speech, logical thinking, special orientation and other abilities

Control - no training (N = 17)

211
Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
(June 2022)



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Characteristics
Arm-level characteristics

Characteristic Happy Neuron Brain Jogging computer programme - multidomain cognitive programme (N Control - no training (N =
= 26) 17)

% Female NR
NR

Custom value

Mean age 41.3 (6.5)
(SD) 42.4(9.2)

Mean (SD)

Ethnicity NR
NR

Custom value

Comorbidities NR
NR

Custom value

EDSS score 3.1 (1.4) 3.3(2)

Mean (SD)

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

Outcome Happy Neuron Brain Jogging Happy Neuron Brain Jogging Control - no Control - no
computer programme - computer programme - training, training, 8-
multidomain cognitive programme, multidomain cognitive programme, Baseline, N =17 week, N =17
Baseline, N = 26 8-week, N = 26

Immediate memory 98.9 (15) 107.8 (16.9) 103.4 (17.9) 97.7 (17.5)

Scale not reported but possibly

40-152

Mean (SD)

Visuospatial/constructional 95.5 (16.9) 106.9 (10.9) 97.1 (13.3) 101.9 (15.3)

Scale not reported but possibly

50-131

Mean (SD)

Language 101.9 (9.9) 107.7 (10.7) 99.8 (14) 100.4 (14.2)

Scale not reported but possibly

40-134

Mean (SD)

Attention 83.4 (15.8) 94.8 (15.8) 85.1 (14.9) 81.4 (15.4)

Scale not reported but possibly

40-150

Mean (SD)
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Outcome Happy Neuron Brain Jogging Happy Neuron Brain Jogging Control - no Control - no
computer programme - computer programme - training, training, 8-
multidomain cognitive programme, multidomain cognitive programme, Baseline, N =17 week, N =17
Baseline, N = 26 8-week, N = 26

Delayed memory 98.2 (15.2) 108.4 (16.1) 96.8 (13.7) 98.8 (15)

Scale not reported but possibly

40-133

Mean (SD)

Total score 93.7 (13.4) 107.3 (15.2) 89.6 (26.5) 94.9 (17.2)

Scale unclear but possibly 40-

160

Mean (SD)

Trail Making Test - A 50.1 (16) 40 (14.8) 74.2 (47.1) 58.2 (38.3)

Mean (SD)

Trail Making Test - B 91.5 (32.6) 81.3(33.2) 120.7 (63) 121.1 (67.3)

Mean (SD)

RBANS - Polarity - Higher values are better
Trail Making Test - Polarity - Lower values are better
Final values
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_RBANS immediate memory_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 ] ] o ]

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

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

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

outcome

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

Overall bias and Directness ] o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Some concerns

Low

Low

Low

Some concerns

Indirectly applicable
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Results_RBANS visuospatial/constructional_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 . . o .

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

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

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

outcome

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

result

Overall bias and Directness _ o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_RBANS language_8 weeks

Section Question

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

Low

Low

Low

Some concerns

Indirectly applicable
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Some concerns
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Section Question Answer

Domain 2a: Risk of bias due to deviations from the ] ] o ] Some concerns

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

intervention) interventions (effect of assignment to intervention)

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

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

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

Overall bias and Directness Some concerns

Risk of bias judgement

Overall bias and Directness Indirectly applicable

Overall Directness (Follow-up less than minimum 3
months specified in protocol)

Results_RBANS attention_8 weeks
Section Question Answer

. . . L . o o Some concerns
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 . . o . Some concerns
intended interventions (effect of assignment to Risk of bias for deviations from the intended

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

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

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

outcome

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

Overall bias and Directness ] o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_RBANS delayed memory_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 . ) o ]

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

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

Low

Low

Low

Some concerns
Indirectly applicable

(Follow-up less than minimum 3
months specified in protocol)

Answer

Some concerns

Some concerns

Low
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Section Question

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

outcome

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

result

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_RBANS total score_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 . . o .

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

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

Domain 4. Bias in measurement of the outcome ) o
Risk-of-bias judgement for measurement of the
outcome
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Answer
Low

Low
Some concerns
Indirectly applicable

(Follow-up less than minimum 3
months specified in protocol)

Answer

Some concerns

Some concerns

Low
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Section Question Answer
Domain 5. Bias in selection of the reported result ] o ) Low
Risk-of-bias judgement for selection of the reported
result
Overall bias and Directness Some concerns

Risk of bias judgement

Overall bias and Directness ) Indirectly applicable
Overall Directness (Follow-up less than minimum 3
months specified in protocol)

Results_trail making test A_8 weeks

Section Question Answer

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

Overall bias and Directness ] o Some concerns
Risk of bias judgement

Overall bias and Directness Indirectly applicable

Overall Directness (Follow-up less than minimum 3
months specified in protocol)

Results_trail making test B_8 weeks

Section Question Answer

. . . L . . o Some concerns
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 _ _ o _ Some concerns

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

intervention) interventions (effect of assignment to intervention)

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

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

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

Overall bias and Directness Some concerns

Risk of bias judgement
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Section Question Answer

Overall bias and Directness Indirectly applicable

Overall Directness (Follow-up less than minimum 3
months specified in protocol)

De Giglio, 2015

Bibliographic De Giglio, L.; De Luca, F.; Prosperini, L.; Borriello, G.; Bianchi, V.; Pantano, P.; Pozzilli, C.; A low-cost cognitive rehabilitation
Reference with a commercial video game improves sustained attention and executive functions in multiple sclerosis: a pilot study;
Neurorehabilitation & Neural Repair; 2015; vol. 29 (no. 5); 453-61

Study details

. Not reported
Trial name /

registration

number

Study location Italy

Study setting Outpatient - recruited from MS Centre
Study dates Not reported

Sources of funding LP received consulting fees from Merck Serono, Bayer Schering, and Biogen Idec and speaker honoraria from Biogen Idec,
Teva, and Novartis. GB received consulting fees from Merck Serono and speaker honoraria from Bayer Schering, Biogen
Idec, Teva, and Novartis. CP received consulting and lecture fees from Sanofi-Aventis, Biogen Idec, Bayer Schering, Merck
Serono, and Novartis; he also received research funding from Sanofi-Aventis, Merck Serono, Bayer Schering, and Novartis

Inclusion criteria  MS diagnosed according to revised McDonald criteria; relapsing-remitting MS course; age between 18 and 50 years; at
least 8 years of education; failure in at least 1 of the following tests: Stroop Test, PASAT 3-s presentation rate, and Symbol
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Digit Modalities Test (failure on PASAT and SDMT was defined as a score below the fifth percentile of normative data for
the Italian population and failure on ST as an equivalent score below 3); regularly attending the MS Centre of S. Andrea
Hospital in Rome; and willing to not change or start any disease-modifying drug or symptomatic medication for the entire
duration of the study.

Disease exacerbation in the previous 3 months; any motor or visual condition that could interfere with the performance of
training; history of seizures; presence of depression and/or anxiety assessed by the Hamilton Depression Scale and the
Hamilton Anxiety Scale (cut-off scores for exclusion of 7 and 9, respectively); Mini Mental State Examination equal to or
below 24.17 to exclude severely cognitively impaired patients; patients with psychiatric illnesses; history of alcohol or
substance abuse; history of medications that may interfere with attentional level; previous cognitive rehabilitation training;
treatment with anticholinesterasics; and left-handed patients to ensure uniformity in the performance of ST18 (handedness
was assessed by means of the Edinburgh inventory).

Consecutive series of patients diagnosed as affected by MS according to revised McDonald criteria10 and regularly
attending the MS Centre of S. Andrea Hospital in Rome were recruited

Nintendo brain training game: 8-week training period with training in games of memory, attention, visuospatial processing,
and calculations. The cognitive training was performed at home with the Italian version of the Dr Kawashima’s Brain
Training (DKBT). Instructed by a psychologist on how to use the console and how to perform the training. They were
required to play 30 min daily, 5 days a week for 8 consecutive weeks. They were required also to follow the instructions of
the game provided during the training from a virtual guide and to experience all the puzzles proposed. The number of
puzzles proposed increased through time. Games included Calculations and Voice Calculations (solve simple mathematical
questions that appear on the screen as quickly as possible and write the response on the touch screen or speak the
response), Reading aloud (read aloud an excerpt from a classic story as quickly as possible), Low to high (memorise
position of numbers appearing on the screen for a short period of time and indicate on the touch screen the position of
numbers from lowest number to highest), Syllable count (count number of syllables in each phrase write the response on
the screen), Head count (to keep track of the number of people inside a house after people leave and enter the house over
time), Triangle math (solve equations involving 3 numbers and 2 mathematical operations as quickly as possible) and Time
lapse (calculating the difference in time between 2 analogue clocks). Second visit with the same psychologist was
performed 2 weeks after to check the correct use of the device and the correct execution of the training. In case of
problems, the psychologist planned a third visit and phone calls were also scheduled every week.
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Population None
subgroups
Comparator Waitlist control group - no definition but presume continued usual care and received no additional intervention.
Number of 35 randomised, 34 analysed (n=1 in control group lost to follow-up and said to be not included in analysis)
participants
Duration of follow- Up to end of intervention period - 8 weeks
up
Indirectness Outcome - time-point <3-month minimum specified in protocol
Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - all relapsing-
comments remitting
e According to disability (EDSS <6 and EDSS 26) - <6.0 (median 2.0 or 3.25 in the two groups)
e Severity of cognitive impairment (mild/moderate/severe) - unclear (mild-moderate as severe cognitive problems said
to be excluded, unclear proportion with each)
o Disease modifying treatment status (currently using and not currently using) - unclear (changes or starting new
drugs exclusion criterion but unclear proportion already on them)
e Mood disorders (presence or absence) - likely absent (most conditions excluded)
o Computerised vs clinician led - computerised
e Group vs individual - individual
Analysis - modified intention to treat (n=1 lost to follow-up and not included in analysis)
Study arms

Nintendo brain training game - training in memory, attention, visuospatial processing, and calculations (N = 18)
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Waitlist control (N =17)

Characteristics
Arm-level characteristics

Characteristic Nintendo brain training game - training in memory, attention, visuospatial processing, and Waitlist control (N =
calculations (N = 18) 17)
% Female nN=14;%=77.8
n=12;%=70.6
Sample size
Mean age (SD) 44.64 (7.63)
42.99 (9.42)
Mean (SD)
Ethnicity NR
NR
Custom value
Comorbidities NR
NR
Custom value
Disease duration 13.28 (8.28)
(years) 11.4 (7.45)
Mean (SE)
EDSS score 3.25 (2-6)
2 (2-4)

Median (range)
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Characteristic Nintendo brain training game - training in memory, attention, visuospatial processing, and Waitlist control (N =
calculations (N = 18) 17)
1 test n=9;%=50
n=6; % =353
Sample size
2 tests n=7;%=38.9
n=8; % =47.1
Sample size
3 tests n=2;%=11.1
n=3;%=17.6
Sample size
Outcomes
Study timepoints
« Baseline

o 8 week (8-weeks - end of treatment)
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Results - raw data

Outcome Nintendo brain training game -
training in memory, attention,
visuospatial processing, and
calculations, Baseline, N =18

Stroop Test 22.05 (7.19)
Assesses the ability to suppress

habitual responses

Mean (SD)

PASAT 3 seconds
Paced Auditory Serial Additional Test

24.83 (6.35)

Mean (SD)

SDMT 39.22 (9.68)
Symbol Digit Modalities Test

Mean (SD)

MFIS - cognitive

Modified Fatigue Impact Scale. Scale
usually 0-40. Total and physical scales
also reported but primarily interested in
cognitive subscale.

16.41 (8.36)

Mean (SD)

Physical health composite 60.09 (11.33)

Mean (SD)
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Nintendo brain training game -
training in memory, attention,
visuospatial processing, and
calculations, 8-week, N =18

27.54 (7.44)

36.28 (10.5)

47.44 (11.47)

11.06 (7.17)

62.7 (11.84)
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Waitlist
control,

Baseline, N =

17
24.5 (7.09)

32.12 (9.82)

34.56 (8.03)

19 (7.84)

57.04 (14.67)

Waitlist
control, 8-
week, N =
16

23.38 (8.64)

31.69 (9.06)

38.59 (8.6)

18.06 (8.86)

62.72
(14.84)
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Outcome Nintendo brain training game - Nintendo brain training game - Waitlist Waitlist
training in memory, attention, training in memory, attention, control, control, 8-
visuospatial processing, and visuospatial processing, and Baseline, N = week, N =
calculations, Baseline, N = 18 calculations, 8-week, N =18 17 16

Mental health composite 55.79 (20.2) 61.5 (12.9) 54.31 (15.4) 54.03 (16)

Mean (SD)

Treatment adherence % NA 96 (80-100) NA NR

Only reported for intervention group as
not applicable to control. Number of
days in which the patient performed the
training/ total number of days required

Mean (range)

Stroop Test - Polarity - Higher values are better
PASAT 3 seconds - Polarity - Higher values are better
SDMT - Polarity - Higher values are better

MFIS - cognitive - Polarity - Lower values are better
MSQoL-54 - Polarity - Higher values are better

Final values for continuous outcomes
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_Stroop test_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 ) o )

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 ) o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Results_PASAT 3 seconds_8 weeks

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

Some concerns

Low

Low

Low

Some concerns

Indirectly applicable
(time-point <3 months
minimum specified in protocol)

Answer
Low



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Section Question
Domain 2a: Risk of bias due to deviations from the intended ) o )
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 ) o o
Risk-of-bias judgement for missing outcome data

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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Results_SDMT_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 ) o )

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 ) o o
Risk-of-bias judgement for missing outcome data
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Answer

Some concerns

Low

Low

Low

Some concerns
Indirectly applicable

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

Answer

Low

Some concerns

Low
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Section Question

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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

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 intended . o .

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 ) o o
Risk-of-bias judgement for missing outcome data

Domain 4. Bias in measurement of the outcome ) o
Risk-of-bias judgement for measurement of the
outcome
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Answer
Low

Low
Some concerns
Indirectly applicable

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

Answer
Low

Some concerns

Low

Some concerns
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Section Question

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

result

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness

Results_MSQOL-54 physical health_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

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 ) o o
Risk-of-bias judgement for missing outcome data

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

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

Overall bias and Directness ) o
Risk of bias judgement
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Low
High
Indirectly applicable

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

Answer

Low

Some concerns

Low

Some concerns

Low

High
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Section Question

Overall bias and Directness )
Overall Directness

Results_MSQOL-54 mental health_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 _ o )

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 ) o o
Risk-of-bias judgement for missing outcome data

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

outcome

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Indirectly applicable
(time-point <3 months
minimum specified in protocol)

Answer

Low

Some concerns

Low

Some concerns

Low

High

Indirectly applicable
(time-point <3 months
minimum specified in protocol)
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Results_treatment adherence_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

De Giglio, 2016

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

Low

Low

Low

Some
concerns

Low

Some
concerns

Directly
applicable

Bibliographic De Giglio, L.; Tona, F.; De Luca, F.; Petsas, N.; Prosperini, L.; Bianchi, V.; Pozzilli, C.; Pantano, P.; Multiple Sclerosis:
Reference Changes in Thalamic Resting-State Functional Connectivity Induced by a Home-based Cognitive Rehabilitation Program;

Radiology; 2016; vol. 280 (no. 1); 202-11
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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)

Not reported

Italy

Outpatient - recruited from MS Centre
Not reported

Not reported

MS diagnosed according to revised McDonald criteria; relapsing-remitting MS course; age between 18 and 50 years; right-
handedness; and cognitive impairment with specific deficits in working memory, information processing speed, or sustained
attention (failure on at least one of the following tests: PASAT 3-second presentation rate, SDMT, and the Stroop Test -
failure on the PASAT and SDMT was defined as a score lower than the 10th percentile of normative data from the Italian
population and failure on the ST as a score of less than 3); and willing to not change or start any medication for the entire
study, except for the steroids required to treat MS exacerbations

Disease exacerbation in the previous 3 months; any motor or visual condition that could interfere with the performance of
training; history of seizures; presence of depression and/or anxiety assessed by the Hamilton Depression Scale and the
Hamilton Anxiety Scale (cut-off scores for exclusion of 7 and 9, respectively); and Mini Mental State Examination equal to or
below 24.17 to exclude severely cognitively impaired patients.

Consecutive series of patients with a diagnosis of MS according to the revised McDonald criteria (12) who were regularly
attending the MS Center of S. Andrea Hospital (Rome, Italy) were recruited

Nintendo brain training game: 8-week training period with training in games of memory, attention, visuospatial processing,
and calculations. The cognitive training was performed at home with the Italian version of the Dr Kawashima’s Brain
Training (DKBT). Instructed by a psychologist on how to use the console and how to perform the training. They were
required to play 30 min daily, 5 days a week for 8 consecutive weeks. They were required also to follow the instructions of
the game provided during the training from a virtual guide and to experience all the puzzles proposed. The number of
puzzles proposed increased through time. Games included Calculations and Voice Calculations (solve simple mathematical
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Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

questions that appear on the screen as quickly as possible and write the response on the touch screen or speak the
response), Reading aloud (read aloud an excerpt from a classic story as quickly as possible), Low to high (memorise
position of numbers appearing on the screen for a short period of time and indicate on the touch screen the position of
numbers from lowest number to highest), Syllable count (count number of syllables in each phrase write the response on
the screen), Head count (to keep track of the number of people inside a house after people leave and enter the house over
time), Triangle math (solve equations involving 3 numbers and 2 mathematical operations as quickly as possible) and Time
lapse (calculating the difference in time between 2 analogue clocks). Second visit with the same psychologist was
performed 2 weeks after to check the correct use of the device and the correct execution of the training.

None

Waitlist control group - no definition but presume continued usual care and received no additional intervention.
24 randomised, 24 analysed (all completed follow-up)

8-weeks - end of treatment

Outcome - time-point <3 months minimum specified in protocol

e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - all relapsing-
remitting

e According to disability (EDSS <6 and EDSS 26) - <6.0 (median score 2.0 for the whole population)

o Severity of cognitive impairment (mild/moderate/severe) - unclear (mild-moderate as severe cognitive problems said
to be excluded, unclear proportion with each)

o Disease modifying treatment status (currently using and not currently using) - unclear (changes or starting new
drugs exclusion criterion but unclear proportion already on them)

o Mood disorders (presence or absence) - likely absent (most conditions excluded)

e Computerised vs clinician led - computerised

e Group vs individual - individual
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Analysis - intention to treat (all had follow-up and included in analysis)

Study arms
Nintendo brain training game - training in memory, attention, visuospatial processing, and calculations (N = 12)

Waitlist control (N =12)

Characteristics
Arm-level characteristics

Characteristic Nintendo brain training game - training in memory, attention, visuospatial processing, and Waitlist control (N =
calculations (N = 12) 12)
% Female n=8;%=66.7
n=6;% =50
Sample size
Mean age (SD 43.7 (7.6
ge (SD) (7.6) 40.2 (10.1)
Mean (SD)
Ethnicity NR
NR

Custom value

Comorbidities NR
NR

Custom value
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Characteristic Nintendo brain training game - training in memory, attention, visuospatial processing, and Waitlist control (N =
calculations (N = 12) 12)
Disease duration 12.9 (3.5)
(years) 13 (7.9)
Mean (SD)
EDSS score 2 (2-4)
2 (2-7)

Median (range)

Outcomes
Study timepoints
« Baseline
o 8 week (8-weeks - end of treatment)

Results - raw data

Outcome Nintendo brain training game - training in Nintendo brain training game - training  Waitlist Waitlist
memory, attention, visuospatial in memory, attention, visuospatial control, control, 8-
processing, and calculations, Baseline, N processing, and calculations, 8-week, N Baseline, N= week, N =12
=12 =12 12

PASAT 35.5(10.1) 46.4 (7.2) 32.2 (16.6) 37 (10.9)

Paced Auditory
Serial Addition Test

Mean (SD)
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Outcome Nintendo brain training game - training in Nintendo brain training game - training
memory, attention, visuospatial in memory, attention, visuospatial
processing, and calculations, Baseline, N processing, and calculations, 8-week, N
=12 =12

SDMT 37.5(9.5) 50.5 (17.9)

Symbol Digit

Modalities Test

Mean (SD)

Stroop Test 22.8 (4.9) 28.8 (4.9)

Assesses the ability
to suppress habitual
responses

Mean (SD)

PASAT - Polarity - Higher values are better
SDMT - Polarity - Higher values are better
Stroop Test - Polarity - Higher values are better
Final values for continuous outcomes
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Waitlist
control,

Baseline, N =

12
33.9 (8.6)

24.17 (5.5)

Waitlist
control, 8-
week, N =12

39 (12.6)

24.9 (8.1)
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_PASAT_8 weeks

Section Question Answer
: S L : . i Low

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 ) o ) Some concerns

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 ) o o Low
Risk-of-bias judgement for missing outcome data

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

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

Overall bias and Directness Some concerns

Risk of bias judgement

Overall bias and Directness ] Indirectly applicable
Overall Directness (time-point <3 months
minimum specified in protocol)

Results_SDMT_8 weeks

Section Question Answer
: L . : . o Low
Domain 1: Bias arising from the randomisation process Risk of bias judgement for the randomisation
process
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Section Question
Domain 2a: Risk of bias due to deviations from the intended ) o )
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 ) o o
Risk-of-bias judgement for missing outcome data

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

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

Overall bias and Directness ) o
Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Results_Stroop Test_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 ) o )

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 ) o o
Risk-of-bias judgement for missing outcome data
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Section Question Answer
Domain 4. Bias in measurement of the outcome ) o Low
Risk-of-bias judgement for measurement of the
outcome
Domain 5. Bias in selection of the reported result ) o ) Low
Risk-of-bias judgement for selection of the reported
result

Overall bias and Directness Some concerns

Risk of bias judgement

Overall bias and Directness Indirectly applicable

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

Overall Directness

De la Torre, 2020

Bibliographic De la Torre GG; Mato I; Doval S; Espinosa R; Moya M; Cantero R; Gonzalez M; Gonzalez C; Garcia MA; Hermans G;
Reference Gonzalez-Torre S; Mestre JM; Hidalgo V; Neurocognitive and emotional status after one-year of mindfulness-based
intervention in patients with relapsing-remitting multiple sclerosis.; Applied neuropsychology. Adult; 2020

Study details
. Not reported
Trial name /
registration
number
Study location Spain
Study setting Outpatient - those that had been referred to neurology unit of hospital after MS diagnosis
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Study dates
Sources of funding
Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Not reported
Not reported

Relapsing-remitting MS diagnosis regardless of degree of functional deterioration; and >18 years of age. Cognitive
impairment not explicitly stated to be an inclusion criterion, but possible that those selected by neuropsychologists were
those who were thought would benefit most from attempt to improve cognitive abilities (very few inclusion criteria
mentioned).

Presenting with severe cognitive deterioration.

Recruited from those referred to neurology unit of a university hospital - selected for the work by hospital's
neuropsychologists.

Mindfulness intervention +pharmacological treatment: 8 weekly (2 h) group sessions of mindfulness using 'Mindfulness-
Based Cognitive Therapy for Depression' programme based on Jon Kabat-Zinn's programme adapted for patients with
depression. Focused on common problems and worries people with MS have such as functional independent living level,
mood, uncertainty and work. Training focused on understanding and becoming aware of the present moment. Guided
meditation used to teach participants to become more aware of physical sensations such as breathing and to train the mind
to become aware of the body and the emotion they experienced at the present moment. Also used cognitive strategies
aimed at recognising and paying attention to pleasant and unpleasant thoughts and feelings by working on acceptance and
non-judgemental attitude towards the experience. Carried out in three cycles, within each cycle group of 10 people met for
2 months with each cycle being 2 weeks apart. Meetings outside of working ours to improve attendance. Participants also
committed to series of exercises at home at least 1 h per day for 6 days a week (listening to guided meditations as well as
doing written exercises related to aspects in each session). Assume usual pharmacological treatment continued for the
pharmacological component mentioned in this group.

None
Control - no mindfulness intervention. Described as pharmacological treatment only and assume usual pharmacological

treatment continued as no further details provided.
60 randomised, assume 60 analysed as no drop out mentioned
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Duration of follow-
up

Indirectness

Additional
comments

Study arms

Up to 12 months - unclear whether this represents 10 months after the end of the intervention or whether the at-home
components were continued for the whole 12 months (suggests group sessions only lasted for 2 months but no mention of
at-home exercise duration).

None

e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - all relapsing-
remitting

e According to disability (EDSS <6 and EDSS =6) - unclear

o Severity of cognitive impairment (mild/moderate/severe) - unclear (unclear if all had impairment at baseline as not
explicitly mentioned as an inclusion criterion)

o Disease modifying treatment status (currently using and not currently using) - using (based on figure in paper
maijority appear to have been using one)

e Mood disorders (presence or absence) - unclear

e Computerised vs clinician led - clinician-led

e Group vs individual - mixed (group sessions as well as at-home exercises/tasks)

Analysis - assumed intention to treat as no missing data apparent

Mindfulness (focus is on cognitive outcomes not solely psychological outcomes) + pharmacological treatment (N = 30)

Control - pharmacological treatment only (N = 30)
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Characteristics
Arm-level characteristics

Characteristic Mindfulness (focus is on cognitive outcomes not solely psychological outcomes) Control - pharmacological treatment
+ pharmacological treatment (N = 30) only (N = 30)

% Female n=22;%=73.3

n=18; % =60
Sample size
Mean age 44.3 (10.34)
(SD) 48.8 (8.76)
Mean (SD)
Ethnicity NR
NR
Custom value
Comorbidities NR
NR

Custom value

Outcomes
Study timepoints
o Baseline
e 12 month (12-months - unclear if 10 months following the end of the intervention (group sessions lasted for 2 months) or
whether some components of the intervention (e.g., at-home tasks) continued for the whole 12-month period)
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Results - raw data

Outcome Mindfulness (focus is on Mindfulness (focus is on Control - Control -
cognitive outcomes not solely cognitive outcomes not solely pharmacological pharmacological
psychological outcomes) + psychological outcomes) + treatment only, treatment only, 12-
pharmacological treatment, pharmacological treatment, 12- Baseline, N = 30 month, N = 30
Baseline, N = 30 month, N = 30

Attention 4.43 (1.45) 5.03 (1.69) 3.8 (1.77) 4.87 (2.4)

Mean (SD)

Long-term memory 6.47 (3) 7.87 (2.78) 5.3 (3.43) 6.1 (3.74)

Mean (SD)

Short-term memory 28.03 (6.71) 29.43 (6.64) 26 (7.66) 27.17 (9.48)

Mean (SD)

Recognition 21.9 (2.99) 22.23 (2.67) 19.97 (4.8) 20 (5.13)

Mean (SD)

Learning 3.97 (2.19) 3.97 (1.96) 3.7 (2.04) 3.37 (1.65)

Mean (SD)

SDMT 37.73 (14.2) 40.97 (15.57) 31.9 (17.55) 33.43 (13.42)

Symbol Digit Modalities

Test

Mean (SD)
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Outcome Mindfulness (focus is on Mindfulness (focus is on Control - Control -
cognitive outcomes not solely cognitive outcomes not solely pharmacological pharmacological
psychological outcomes) + psychological outcomes) + treatment only, treatment only, 12-
pharmacological treatment, pharmacological treatment, 12- Baseline, N = 30 month, N = 30
Baseline, N = 30 month, N = 30

Words (FAS) 32.67 (13.38) 37.13 (13.21) 28.93 (13.62) 30.37 (11.17)

Mean (SD)

Names of animals 17.23 (4.65) 18.03 (5.52) 16.07 (7.93) 15.73 (6.45)

Mean (SD)

2 seconds 30.5 (9.93) 35.5(13.89) 22.57 (10.54) 23.1 (11.57)

Mean (SD)

3 seconds 33.6 (10.33) 37.2 (11.93) 26.03 (11.37) 26.23 (12.26)

Mean (SD)

Beck Depression 17.83 (11.42) 14 (7.52) 13.37 (13.23) 18.67 (10.68)

Inventory

Scale usually 0-63.

Mean (SD)

State-Trait Anxiety 60.87 (33.36) 38.97 (23) NR (NR) 41.77 (23.52)
Inventory

Unclear if state or trait.

Scale usually 20-80.
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Outcome Mindfulness (focus is on Mindfulness (focus is on Control -
cognitive outcomes not solely cognitive outcomes not solely pharmacological
psychological outcomes) + psychological outcomes) + treatment only,
pharmacological treatment, pharmacological treatment, 12- Baseline, N = 30
Baseline, N = 30 month, N = 30

Mean (SD)

Independence - 24.72 (8.65) 50.17 (16.64) 28.42 (11.49)

functional Independence
measure (FIM) +
functional assessment
measure (FAM)

Measure of independence
in daily life. Scale usually
30-210

Mean (SD)

Wechsler Memory Scale - lll Spanish Version - Polarity - Higher values are better
SDMT - Polarity - Higher values are better

COWAT verbal fluency test - Polarity - Higher values are better

PASAT - Polarity - Higher values are better

Beck Depression Inventory - Polarity - Lower values are better

State-Trait Anxiety Inventory - Polarity - Lower values are better

Control -
pharmacological
treatment only, 12-
month, N = 30

53.25 (18.65)

Independence - functional Independence measure (FIM) + functional assessment measure (FAM) - Polarity - Higher values are better

Final values for continuous outcomes.
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Results_WMS attention_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

Results_WMS long-term memory_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_WMS short-term memory_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 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

Risk of bias judgement

250

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT
(June 2022)

Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer
High

Some
concerns

Some
concerns

Low
Low

High



Multiple sclerosis

Non-pharmacological management of memory and cognitive problems

Section
Overall bias and Directness

Results_recognition_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

Results_WMS learning_12 months

Section

Domain 1: Bias arising from the randomisation process

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

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_SDMT_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 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

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_COWAT - words (FAS)_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
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

Overall Directness
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Results_COWAT - names of animals_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

Results_PASAT 2 seconds_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

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_PASAT 3 seconds_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

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

Overall Directness
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Results_BDI_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

Results_STAI anxiety_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_functional independence (FIM + FAM)_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

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 _ o High
Risk of bias judgement
Overall bias and Directness _ Directly
Overall Directness applicable
Ernst, 2016
Bibliographic Ernst, A.; Sourty, M.; Roquet, D.; Noblet, V.; Gounot, D.; Blanc, F.; De Seze, J.; Manning, L.; Functional and structural
Reference cerebral changes in key brain regions after a facilitation programme for episodic future thought in relapsing-remitting multiple

Study details

Trial name /
registration
number

Study location
Study setting
Study dates

sclerosis patients; Brain & Cognition; 2016; vol. 105; 34-45

Not reported

France
Unclear - likely outpatient
Not reported

Sources of funding Funding from 'Fondation pour la Recherche sur la Sclérose en Plaques' and Ministry of National Education and Research.

Inclusion criteria

Relapsing-remitting MS; EDSS score <4.0; no recent MS symptom exacerbation; right-handiness; absence of major signs

of depression according to Montgomery and Asberg Depression Rating Scale (score <15.0); and impaired episodic future

thought performance (mild-moderate cognitive impairment in attention and/or executive functions; mean number of internal
details <19).
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Not reported

Selected from a group of patients involved in a broader study on autobiographical memory and episodic future thinking
(Ernst 2015)

Mental visual imagery programme: based on the ability to mentally construct scenes and follows a goal-directed approach.
Encompassed six two-hour sessions (once or twice per week), organised in four steps, with mental visualisation exercises
of increasing difficulty, during which the neuropsychologist provides a continuous guidance. The screening step aims at
probing basic visual imaging abilities and is based on three subtests from the 'Imagery and Perception Battery'. None of the
patients showed difficulties to perform these tasks, (ii) The external visualisation includes 10 names of objects to be
imagined and described, (iii) The construction phase consists in figuring out complex scenes, bringing into play several
characters. Five verbal items were proposed with for each one, a first training step and a subsequent scene, sharing
thematic similarities; (iv) the self-visualisation step follows the same procedure, but patients are asked to imagine
themselves within a given scenario as they are living the scene.

None

Verbal control programme: based on the role of narrative structure, which provides a scaffold for the evocation of personal
events, but which distinctly plays a minor role in mental time travel compared to mental visual imagery. Construct
discussions about texts (extracted from websites) with the neuropsychologist's guidance, through steps of increasing
difficulty: (i) the external discussion comprises 20 texts and aims at identifying influential variables on text understanding
(e.g., clarity, vocabulary used, etc.). (ii) The discussion construction comprises five items, with for each of them, a training
and construction steps. So, the two texts of each item were thematically related to enable the reliance on the first to
construct the second text, (iii) The self-involved discussion is similar to the previous step, but the exchange is focused on
the patient's personal opinion.

17 randomised, unclear number analysed

Unclear - possibly 6-8 weeks (intervention duration) based on previous study

Outcome - time-point <3 months minimum specified in protocol
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Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - all relapsing-
comments remitting

e According to disability (EDSS <6 and EDSS 26) - <6.0 (score <4.0 inclusion criterion)

o Severity of cognitive impairment (mild/moderate/severe) - mild - reported in study to have mild cognitive impairments

o Disease modifying treatment status (currently using and not currently using) - using (both groups reported to be on

1.0 (0.0) DMD treatment overall

e Mood disorders (presence or absence) - unclear (depression excluded)

e Computerised vs clinician led - clinician led

e Group vs individual - individual

Analysis - unclear (number analysed unclear but no dropouts mentioned)

Study arms
Mental visual imagery - focus on attention and executive functions (N = 10)

Verbal control programme (N = 7)

Characteristics
Arm-level characteristics

Characteristic Mental visual imagery - focus on attention and executive Verbal control programme (N
functions (N = 10) =7)
% Female n=6;% =60
n=6; % =857
Sample size
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Characteristic Mental visual imagery - focus on attention and executive Verbal control programme (N
functions (N = 10) =7)

Mean age (SD) 38.4 (10.94)

34.71 (8.44)
Mean (SD)
Ethnicity NR

NR
Custom value
Comorbidities NR

NR
Custom value
EDSS score 2.45(1.73)

1.85(1.18)
Mean (SD)
Duration of MS (years) 11.1 (11.03)

8.85 (5.27)
Mean (SD)
Number of disease-modifying drug 1(0)
treatments 1(0)
Mean (SD)
Outcomes
Study timepoints

« Baseline

o 6 week (6-8 weeks - likely end of intervention based on similar study by same authors)
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Results - raw data

Outcome Mental visual imagery - Mental visual imagery - Verbal control
focus on attention and focus on attention and programme,
executive functions, executive functions, 6-week, Baseline, N=7
Baseline, N =10 N=10

Amount of details provided 5.6 (1.86) 5.86 (2.28) 6.93 (0.72)

Measure of mental visualisation

ability. This measure extracted as

most relevant measure based on

study aims.

Mean (SD)

Amount of details provided - Polarity - Higher values are better

Final values for continuous outcomes

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

Results_number of details provided_end of treatment

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 ) ) o i

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

interventions (effect of assignment to intervention)
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6.41(2.2)
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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

Filippi, 2012

Bibliographic
Reference

Study details

Trial name /
registration
number

Overall Directness

Answer

Some concerns

Low

Low

High

Indirectly applicable
(Time-point <3 months
minimum in protocol)

Filippi, M.; Riccitelli, G.; Mattioli, F.; Capra, R.; Stampatori, C.; Pagani, E.; Valsasina, P.; Copetti, M.; Falini, A.; Comi, G.;
Rocca, M. A.; Multiple sclerosis: effects of cognitive rehabilitation on structural and functional MR imaging measures--an

explorative study; Radiology; 2012; vol. 262 (no. 3); 932-40

Not reported
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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

Italy

Unclear - possibly outpatient

Enrolled between November 2008 and January 2010
Not reported

Relapsing-remitting MS; EDSS score <4.0; no clinical exacerbations; no disease-modifying treatments during year before
study enrolment; deficits in both PASAT (z-scores <-1.5) and Wisconsin Card Sorting Test (z scores <-1.5 in any of test
measures); right handedness; normal or corrected-to-normal vision; and no concomitant therapy with antidepressants,
psychoactive drugs or steroids.

Ongoing major psychiatric and/or medical disorder; substance abuse; Mini-Mental State Examination score of less than 24;
and occurrence of a relapse during the study (n=2 excluded)

Enrolled between November 2008 and January 2010

RehaCom cognitive training: performed with the supervision of one neuropsychologist. Intensive computer-assisted
cognitive rehabilitation of attention, information processing, and executive functions for 12 weeks, performed by using a
software that is part of the RehaCom package. Each session lasted for 1 hour, with a frequency of three sessions per week.
The “Plan a Day” procedure trained the patient's ability to organize, plan, and develop solution strategies by employing
realistic simulations of a set of scheduled dates and duties to be organized at specific places in a small city map. Times for
planning and schedules were registered for each patient at each session, and only improvement and acquisition of
sufficient planning abilities for fulfilling all the appointments required were used to ameliorate the level in the subsequent
treatment session. In "Divided Attention," the patient was required to simulate the actions of a train driver, carefully
observing the control panel of the train and the countryside. Several distractions, including crossing animals and train
speed, were added with increasing levels of difficulty. Specific speed information training, consisting of a modified PASAT
task with numbers, words, and months of the year, was combined with each "Divided Attention" session.

None

Control - no training: control group patients did not receive any rehabilitation
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Number of 20 said to be randomised, though suggests some excluded post-randomisation, 20 analysed at 3 months (end of treatment)
participants
Duration of follow- 3 months - end of intervention period
up
Indirectness None
Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - all relapsing-
comments remitting
o According to disability (EDSS <6 and EDSS 26) - <6.0 (score <4.0 inclusion criterion)
o Severity of cognitive impairment (mild/moderate/severe) - unclear
o Disease modifying treatment status (currently using and not currently using) - possibly not using (excluded those
that had used them within last year)
e Mood disorders (presence or absence) - unclear (excluded major psychiatric conditions)
e Computerised vs clinician led - computerised
e Group vs individual - individual
Analysis - possibly intention to treat as all 20 said to be randomised analysed, but wording suggests some that were
randomised may have been excluded during the study due to relapse occurring
Study arms

RehaCom cognitive training - focus on executive function, attention and speed of information processing (N = 10)

Control - no cognitive training (N = 10)
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Characteristics
Arm-level characteristics

Characteristic RehaCom cognitive training - focus on executive function, attention and speed of Control - no cognitive
information processing (N = 10) training (N = 10)

% Female n=10;% =100

n=10; % =100
Sample size
Mean age (SD) 44.8 (28-60)

46.7 (25-64)
Mean (range)
Ethnicity NR

NR
Custom value
Comorbidities NR

NR
Custom value
Disease duration 15.5 (1-28)
(years) 13.5 (1-28)
Median (range)
EDSS score 2.5(1.0-4.0)

2.0 (1.5-4.0)

Median (range)
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Outcomes
Study timepoints
o Baseline
« 3 month (3 months - end of intervention)
¢ 9 month (9 months - 6 months after the end of the 3-month intervention)

Results - raw data

Outcome RehaCom cognitive RehaCom cognitive RehaCom cognitive Control - no Control - no Control - no
training - focus on training - focus on training - focus on coghnitive cognitive cognitive
executive function, executive function, executive function, training, training, 3- training, 9-
attention and speed of attention and speed of attention and speed of Baseline, N month, N= month,N=9
information information information =10 10
processing, Baseline, processing, 3-month, processing, 9-month,
N=10 N=10 N=9
2 seconds 7.6 (10.1) 17.7 (15) 18 (13.5) 3.9 (8.3) 4.9 (9.4) 6.8 (10.6)
Mean (SD)
3 seconds 12.9 (14) 30.8 (17) 29.5 (14.5) 11 (11.9) 9.7 (16.4) 15.2 (18.5)
Mean (SD)
Total errors 66.7 (19.3) 28 (11.8) 30.1 (15.1) 55.7 (15.3) 41.3(20.7) 49.5(20.5)
Mean (SD)
Perseverative 60.7 (15.1) 25.5 (11) 24.2 (8.3) 52.2(21.7) 39.8(27.5) 36.8(24.6)
responses
Mean (SD)
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Outcome RehaCom cognitive RehaCom cognitive RehaCom cognitive Control - no Control - no Control - no
training - focus on training - focus on training - focus on coghnitive coghnitive cognitive
executive function, executive function, executive function, training, training, 3- training, 9-
attention and speed of attention and speed of attention and speed of Baseline, N month, N= month,N=9
information information information =10 10
processing, Baseline, processing, 3-month, processing, 9-month,
N=10 N=10 N=9

Perseverative errors 47.2 (9.8) 18.1 (6.4) 19.8 (8.6) 42.7 (14.6) 29 (19.5) 32.22 (15.1)

Mean (SD)

COWA/P 26.9 (7.9) 34.4 (11.2) 31.3(7.7) 30.6 (9.2) 30 (11.2) 31.1(9.9)

controlled oral word
association test with
phonemic cues

Mean (SD)

COWA/S 32.6 (8.5) 37.6 (12.4) 38.8 (9.8) 33 (10.1) 35 (8) 31.5(10.1)
controlled oral word

association test with

semantic cues

Mean (SD)

TEA median for 683.1 (232.9) 750.3 (171.4) 672.7 (123.7) 714.6 (230.9) 612.8 (117.2) 500.1 (302.4)
auditory stimulus

Test of Everyday

Attention

Mean (SD)
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Outcome RehaCom cognitive RehaCom cognitive RehaCom cognitive Control - no Control - no Control - no
training - focus on training - focus on training - focus on coghnitive coghnitive cognitive
executive function, executive function, executive function, training, training, 3- training, 9-
attention and speed of attention and speed of attention and speed of Baseline, N month, N= month,N=9
information information information =10 10
processing, Baseline, processing, 3-month, processing, 9-month,
N=10 N=10 N=9

TEA median for visual 1074.5 (250.8) 959.1 (132.4) 962.7 (133.5) 1079.4 (329) 1048.7 734.5 (434.7)

stimulus (193.4)

Test of Everyday

Attention

Mean (SD)

TEA total omitted 7.3 (3.8) 4.5 (1.8) NR (NR) 5.3 (5.6) 4.6 (3) NR (NR)

stimuli

Test of Everyday

Attention

Mean (SD)

TEA total errors 9.6 (9.1) 4.8 (4.3) NR (NR) 5.7 (5.3) 6.1 (6.1) NR (NR)

Test of Everyday

Attention

Mean (SD)

SRT/CTRL 19.8 (12.8) 21.8 (13.7) 23.3(15.8) 17.7 (8.3) 16.3(11.6) 21.1(14.6)

Selective Reminding
Test for verbal
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Outcome RehaCom cognitive RehaCom cognitive RehaCom cognitive Control - no Control - no Control - no
training - focus on training - focus on training - focus on coghnitive coghnitive cognitive
executive function, executive function, executive function, training, training, 3- training, 9-
attention and speed of attention and speed of attention and speed of Baseline, N month, N= month,N=9
information information information =10 10
processing, Baseline, processing, 3-month, processing, 9-month,
N=10 N=10 N=9

learning/consistent
long-term retrieval

Mean (SD)

SRT/DR 6.9 (1.7) 7.3 (2.5) 7.7 (2.3) 5.2 (2.25) 5.7 (2.83) 6.3 (2.55)
Selective Reminding

Test for verbal

learning/delayed

retrieval

Mean (SD)

10/36 SPART LTR 14.8 (3.5) 16 (5) 15.1 (3.5) 16.5 (4.7) 16.3 (4.4) 15.5 (4.6)
10/36 Spatial Recall
Test long-term retrieval

Mean (SD)

10/36 SPART DR 4.8 (1.8) 4.7 (2.2) 5.2 (2.4) 5.2 (2.3) 5.4 (2.3) 5.4 (2.3)
10/36 Spatial Recall
Test delayed recall

Mean (SD)
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Outcome RehaCom cognitive RehaCom cognitive RehaCom cognitive Control - no Control - no Control - no
training - focus on training - focus on training - focus on coghnitive coghnitive cognitive
executive function, executive function, executive function, training, training, 3- training, 9-
attention and speed of attention and speed of attention and speed of Baseline, N month, N= month,N=9
information information information =10 10
processing, Baseline, processing, 3-month, processing, 9-month,
N=10 N=10 N=9

SDMT 30.8 (11.4) 32.7 (10.9) 35 (12) 35 (14.8) 34.8(18.2) 34.7 (16.3)

Symbol Digit Modalities

Test

Mean (SD)

SRT-LTS 28.4 (10.1) 32.2 (13.7) 35.8 (11.6) 26 (10.7) 252 (11.3) 30.2(11.7)

Selective Reminding
Test long-term storage

Mean (SD)

Montgomery—Asberg 14.8 (10.7) 5.9 (5.7) 7.3 (6.2) 12.5 (8.9) 14.7 (8.9) 17.1 (12.9)
Depression Scale
Scale usually 0-60.

Mean (SD)

Multiple Sclerosis 177.44 (45.51) 188.44 (47.92) 198.5 (40.36) 174.33 (33.1) 157.56 (22.1) 171.13 (33.4)
Quality of Life
Unclear scale.

Mean (SD)
PASAT - Polarity - Higher values are better
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Wisconsin Card Sorting Test - Polarity - Lower values are better
COWA/P - Polarity - Higher values are better

COWA/S - Polarity - Higher values are better

TEA median for auditory stimulus - Polarity - Higher values are better
TEA median for visual stimulus - Polarity - Higher values are better
TEA total omitted stimuli - Polarity - Lower values are better

TEA total errors - Polarity - Lower values are better

SRT/CTRL - Polarity - Higher values are better

SRT/DR - Polarity - Higher values are better

10/36 SPART LTR - Polarity - Higher values are better

10/36 SPART DR - Polarity - Higher values are better

SDMT - Polarity - Higher values are better

SRT-LTS - Polarity - Higher values are better

Montgomery—Asberg Depression Scale - Polarity - Lower values are better
Multiple Sclerosis Quality of Life - Polarity - Higher values are better
Final values for continuous outcomes

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_PASAT 2 seconds_3 months

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

(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_PASAT 3 seconds_3 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

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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Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_WCST total errors_3 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
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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Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable
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Results_WCST perseverative responses_3 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_WCST perseverative errors_3 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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Some
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Some
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Some
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Low
Low
High

Directly
applicable

Answer

Some
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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_COWA/P_3 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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_COWA/S_3 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
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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Some
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Some
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Some
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Low
Low
High

Directly
applicable
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Results_TEA median auditory stimulus_3 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_TEA visual stimulus_3 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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Some
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Some
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Some
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Low
Low
High

Directly
applicable

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_TEA total omitted stimuli_3 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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
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Some
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Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_TEA total errors_3 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
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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Some
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Some
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Some
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Directly
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Results_SRT/CTRL_3 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_SRT/DR_3 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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Some
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Some
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Some
concerns

Low
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Some
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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_10/36 SRT LTR_3 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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_10/36 SRT DR_3 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
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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High

Directly
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Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable
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Results_SDMT_3 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_PASAT 2 seconds_9 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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Some
concerns

Some
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Some
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Low
Low
High

Directly
applicable

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_PASAT 3 seconds_9 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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_WCST total errors_9 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
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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Answer
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable
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Results_perseverative responses_9 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_WCST perseverative errors_9 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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Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable

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_COWA/P_9 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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_COWA/S_9 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
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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Answer
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable
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Results_TEA median auditory stimulus_9 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_TEA median visual stimulus_9 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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Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable

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_SRT/CTRL_9 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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Section
Overall bias and Directness

Overall bias and Directness

Results_SRT/DR_9 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
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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Answer
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable



Multiple sclerosis

Non-pharmacological management of memory and cognitive problems

Results_10/36 SPART LTR_9 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_10/36 SPART DR_9 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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Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable

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_SDMT_9 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

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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Answer

Some
concerns

Low
Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low

Low
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Non-pharmacological management of memory and cognitive problems

Section
Overall bias and Directness

Overall bias and Directness

Results_SRT/LTS_3 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
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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Answer
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable
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Results_SRT/LTS_9 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_Montgomery-Asberg Depression Scale_3 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)

296

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT

(June 2022)

Answer

Some
concerns

Some
concerns

Some
concerns

Low
Low
High

Directly
applicable

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_Montgomery-Asberg Depression Scale_9 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

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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Answer

Some
concerns

Some
concerns

Low
High

Directly
applicable

Answer

Some
concerns

Some
concerns

Some
concerns

Some
concerns

Low



Multiple sclerosis
Non-pharmacological management of memory and cognitive problems

Section Question Answer

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness _ Directly
Overall Directness applicable

Results_MS Quality of Life_3 months

Section Question Answer

: o . : . . Some

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

Domain 2a: Risk of bias due to deviations from the intended . . o . _ _ Some

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

Domain 3. Bias due to missing outcome data ) o o Some
Risk-of-bias judgement for missing outcome data concerns

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

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

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness _ Directly
Overall Directness applicable
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Results_MS Quality of Life_9 months

Section Question Answer
: o . : . . Some

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

Domain 2a: Risk of bias due to deviations from the intended ) ) o ) ] ] Some

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

Domain 3. Bias due to missing outcome data ) o o Some
Risk-of-bias judgement for missing outcome data concerns

Domain 4. Bias in measurement of the outcome ) o Some
Risk-of-bias judgement for measurement of the outcome  -gncerns

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

Overall bias and Directness ) o High
Risk of bias judgement

Overall bias and Directness ] Directly
Overall Directness applicable

Flachenecker, 2017

Bibliographic Flachenecker, P.; Meissner, H.; Frey, R.; Guldin, W.; Neuropsychological Training of Attention Improves MS-Related Fatigue:

Reference Results of a Randomized, Placebo-Controlled, Double-Blind Pilot Study; European Neurology; 2017; vol. 78 (no. 56); 312-

317

299

Multiple sclerosis: evidence reviews for management of memory and cognitive problems DRAFT

(June 2022)



Multiple sclerosis

Non-pharmacological management of memory and cognitive problems

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)

Population
subgroups

Comparator

Not reported

Germany

Inpatient - admitted to inpatient rehabilitation at Neurological Rehabilitation Centre Quellenhof
Admitted between November 2009 and April 2010

Not reported

Diagnosis of MS according to 2005 McDonald criteria; age at least 18 years; experiencing fatigue (as complained by
patients); and abnormal results in neuropsychological testing of intensity of attention (T-values of mean reaction times <40).

Relapse and/or received corticosteroids within 30 days of inclusion; experienced overt depression and/or cognitive deficits;
and exhibited factors that might influence neuropsychological testing (sedating medication, visual disturbances, hand
paresis or intercurrent infections).

Those admitted to inpatient rehabilitation at Neurological Rehabilitation Centre Quellenhof between November 2009 and
April 2010

Neuropsychological training involving reaction time tasks: 2-week computerised neuropsychological training twice daily for
30 min on five days per week. Supervised by neuropsychologist. Also received usual, goal-oriented, specifically tailored
rehabilitation programme. Performed simple reaction time tasks using software packages 'Reaktion' and 'Jeton' by Petra
Rigling REHA Software. Each consists of 4 different programmes that allows neuropsychologist to vary demands in two
dimensions (time constraints and difficulty) to gradually adapt training tasks according to performance of patient.

None

Control - unspecific neuropsychological training without time components: 2-week computerised neuropsychological
training twice daily for 30 min on five days per week. Supervised by neuropsychologist. Also received usual, goal-oriented,
specifically tailored rehabilitation programme. Software packages 'Bilder', 'Garten', 'Mosaik', 'Partino' and 'Vario' by Petra
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Rigling REHA Software were used. Designed to improve distinct cognitive functions such as selective attention, cognitive
flexibility and working memory. Main principle was that there are less time components and patients could work on it without
time pressure (unlike intervention group). Training adjusted by neuropsychologist to possibilities and improvements of the

patient.
Number of 32 randomised, 30 analysed (n=2 excluded in intervention group due to receiving sedating medication during intervention
participants period)
Duration of follow- 2-weeks - end of treatment period
up
Indirectness Outcome - less than minimum of 3 months specified in protocol
Additional e According to type (relapsing remitting MS, secondary progressive MS, and primary progressive MS) - majority
comments relapsing-remitting (50%)
e According to disability (EDSS <6 and EDSS 26) - <6.0 (mean in two groups <6.0)
o Severity of cognitive impairment (mild/moderate/severe) - unclear
o Disease modifying treatment status (currently using and not currently using) - using (majority reported to be using
immunotherapy in both groups)
e Mood disorders (presence or absence) - unclear (depression excluded)
e Computerised vs clinician led - computerised
e Group vs individual - individual
Analysis - modified intention to treat (some that met exclusion criteria during study excluded)
Study arms

Neuropsychological training involving reaction time tasks (N = 16)
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Control - unspecific neuropsychological training without time components (N = 16)

Characteristics
Arm-level characteristics

Characteristic Neuropsychological training involving reaction Control - unspecific neuropsychological training without
time tasks (N = 16) time components (N = 16)
% Female n=8;%=58
n=14; % =88
Sample size
Mean age (SD 43.3 (7.3
ge (SD) (73) 45.2 (7.1)
Mean (SD)
Ethnicity NR
NR
Custom value
Comorbidities NR
NR
Custom value
Disease duration (years 6.5 (4
(years) (4) 9.4 (7)
Mean (SD)
EDSS score 3.8 (1.3)
4.7 (1.3)
Mean (SD)
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Characteristic Neuropsychological training involving reaction Control - unspecific neuropsychological training without
time tasks (N = 16) time components (N = 16)
Relapsing-remitting N=6; % =43
subtype n=9; % =56
Sample size
Immunotherapy n=11;%=79
n=10; % =63
Sample size
Alertness (m/s) 389 (88)
388 (126)
Mean (SD)
WEIMus score 43.4 (10.6)
Wurzburg Fatigue Inventory 47.6 (11.7)
for MS
Mean (SD)

Baseline values and results given for those analysed (n=14 vs. n=16) rather than those randomised (n=16 vs. n=16)

Outcomes
Study timepoints
« Baseline
e 2 week (2 weeks - end of treatment)
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Results - raw data

Outcome Neuropsychological Neuropsychological Control - unspecific Control - unspecific
training involving reaction training involving reaction neuropsychological training neuropsychological training
time tasks, Baseline, N = 14 time tasks, 2-week, N =14 without time components, without time components, 2-
Baseline, N =16 week, N =16
Alertness - T- nN=0;%=0 n=9;% =64 n=0;%=0 nN=6; % =238

value indicating
normal results
(240)

No of events

WEIMuS score n=12; % =86 N=6;%=43 n=15;%=94 n=11;% =69
indicating fatigue

(above cut-off

value of 32)

No of events

Adherence - n=NA;%=NA n=10;% =71 n=NA;%=NA n=8;%=50
completed

scheduled

training sessions

of 10 h total

No of events
Despite n=16 being randomised to each group, data only provided for n=14 vs. n=16 at baseline and end of treatment
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Results_alertness t-value indicating normal results_2 weeks

Section Question Answer

) ] o o ) o o Some concerns
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 ) ) o ) Low
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

Low
Risk-of-bias judgement for missing outcome data
Domain 4. Bias in measurement of the outcome ) o Low
Risk-of-bias judgement for measurement of the
outcome

Domain 5. Bias in selection of the reported result _ o _ Some concerns
Risk-of-bias judgement for selection of the reported

result

Overall bias and Directness ) o High
Risk of bias judgement

Overall bias and Directness Indirectly applicable

(Time-point <3 months
minimum in protocol)

Overall Directness

Results_fatigue score above cut-off value indicating fatigue_2 weeks

Section Question Answer
. . . L . . ~_ Some concerns
Domain 1: Bias arising from the randomisation Risk of bias judgement for the randomisation
process process
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Section Question Answer
Domain 2a: Risk of bias due to deviations from the ) o ) Low
intended interventions (effect of assignment to Risk of bias for deviations from the intended
intervention) interventions (effect of assignment to
intervention)
Domain 3. Bias due to missing outcome data ) o o Low
Risk-of-bias judgement for missing outcome
data
Domain 4. Bias in measurement of the outcome Low

Risk-of-bias judgement for measurement of
the outcome

Domain 5. Bias in selection of the reported result ) o ) Some concerns
Risk-of-bias judgement for selection of the

reported result

Overall bias and Directness _ o High
Risk of bias judgement

Overall bias and Directness Indirectly applicable

Overall Directness (Time-point <3 months minimum in protocol.
Also, general fatigue rather than specifically
cognitive fatigue.)

Results_adherence to training_2 weeks

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

Gich, 2015

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

Low

Low
Low
Low
Low

Directly
applicable

Bibliographic Gich, J.; Freixanet, J.; Garcia, R.; Vilanova, J. C.; Genis, D.; Silva, Y.; Montalban, X.; Ramio-Torrenta, L.; A randomized,
Reference controlled, single-blind, 6-month pilot study to evaluate the efficacy of MS-Line!: a cognitive rehabilitation programme for
patients with multiple sclerosis; Multiple Sclerosis; 2015; vol. 21 (no. 10); 1332-43

Study details
. Not reported
Trial name /
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

Spain
Outpatient - selected from hospital database
Not reported

Financial support was provided by Biogen Idec, Merck Serono, Bayer Healthcare, Teva Pharmaceutical Industries, ‘La
Caixa’ (Spain), Fundacién Obra Socia Caja Madrid (Spain) and Académia de Ciéncies Médiques i de la Salut de Catalunya
i de Balears (Spain).

Aged 20-60 years; had clinically defined MS according to the Poser criteria; have had at least a primary education (8
years); and mild cognitive impairment as determined by the neuropsychological assessment (for each of the tests, scores
were considered to be impaired if they were 1.5 SD or more below the mean of normative data; cognitive impairment was
defined as: mild, between one and thr