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Some Issues to be addressed In
Neurorehabilitation

@ What are the key aspects of doing evidence-based research
In neurorehabllitation?

 What are the main concerns (of trials) in neurorehabilitation?
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Randomized Controlled Trials

e CONSORT (CONSsolidated Standards Of Reporting
Trials) statement is an evidence-based, minimum set of
recommendations for reporting RCTs.

It offers a standard way (checklist of 22 items) for authors
to prepare reports of trial findings, facilitating their
complete and transparent reporting, and aiding their
critical appraisal and interpretation.

_Clinical Trials

Clinical Trials
A Mc.rlluxl-‘::-r:l‘r_- Perspective

http://www.consort-statement.org/
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Enrollment

Follow-Up Allocation

Analysis

CONSORT STATEMENT 2010

Assessed for Eligibility

Excluded

Randomized

Allocated to
Intervention

Allocated to
Intervention

Did Mot Receive
Intervention

Received
Intervention

Discontinued
Intervention

Lost to
Follow-Up

Followed Up

Mot Analyzed

Analyzed

PAPER SECTION
And topic

[tem

Description

Reported

Page #

TITLE & ABSTRACT

How participants were allocated to interventions (e.g..

“random allocation”, "randomized”, or "randomly
assigned”).

INTRODUCTION
Background

ientifi kgroun xplanation of rationale.

METHODS
Participants

Iocations where the data were collected.

Eligibility criteria for participants and the settings and

Interventions

Precise details of the interventions intended for each
group and how and when they were actually
administered.

Objectives

Specific objective

Outcomes

6

Clearly defined primary and secondary outcome
measures and, when applicable, any methods used to

enharnce the quality of measurements (e.g., multiple
observations, training of assessors).

Sample size

How sample size was determined and, when
applicable, explanation of any interim analyses and
stopping rules.

Randomization —
Sequence generation

Method used to generate the random allocation
sequence, including details of any restrictions (e.g.,
blocking, stratification)

Randomization --
Allocation
concealment

Meth to implement the random allocation
sequence (e.g., numbered containers or central
telephone), clarifying whether the sequence was
concealed until interventions were assigned.

Randomization --
Implementation

W nerated the allocation nce, who enrolle
rticipan nd wh ign rticipan ir
L

Did Mot Receive

Blinding (masking)

qroups,

Whether or not participants, those administering the
interventions, and those assessing the outcomes were
blinded to group assignment. When relevant, how the
success of blinding wa: aluated.

Intervention
Received
Intervention
Discontinued
Intervention
Lost to
Follow-Up

Followed Up

Not Analyzed

Analyzed

Statistical methods

Statistical methods used to compare groups for
primary outcome(s); Methods for additional analyses
such as subgroup analyses and adjusted analyses.

RESULTS

Participant flow

Flow of participants through each stage (a diagram is
strongly recommended). Specifically, for each group
report the numbers of participants randomly assigned,
receiving intended treatment, completing the study
protocol, and analyzed for the primary outcome.
Describe protocol deviations from study as planned
together with reasons.

Recruitment

Dates defining the periods of recruitment and follow-
up.

Baseline data

Baseline de
each group.

raphic and clinical characteristi

Mumbers analyzed

Number of participants (denominator) in each grou
included in h analysis and whether the an: i

“intention-to-treat”.  State the results in
absolute numbers when feasible (e.g., 10/20, not
50%).

Qutcomes and
estimation

For each primary and secondary outcome, a summary

of results for each group. and the estimated effect size
and its precision (e.g., 95% confidence interval).

Ancillary analyses

Address multiplicity by reporting any other analyses
performed, including subgroup analyses and adjusted
analyses, indicating those pre-specified and those
exploratory.

Adverse events

All important adverse events or side effects in each
intervention group.

DISCUSSION
Interpretation

20

Interpretation of the results, taking into account study
hypotheses, sources of potential bias or imprecision
and the dangers associated with multiplicity of
analyses and outcomes,

Generalizability

21

Generalizability (external validity) of the trial findings.

Overall evidence

General interpretation of the results in the context of
current evidence.
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Systematic reviews and meta-analyses

 The aim of the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) statement is to
help authors report a wide array of systematic reviews to
assess the benefits and harms of a health care
iIntervention.

 PRISMA focuses on ways in which authors can ensure

the transparent and complete reporting of systematic
reviews and meta-analyses by a checklist of 27 items.

http://www.prisma-statement.org/statement.ntm
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m PRISMA 2009 Checklist http://www.prisma-statement.org/

Sectionftopic ‘ # ‘ Checklist item

TITLE

Title 1 | Idertify the report as a systematic review, meta-analysis, or both.

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis methods; results; limitations; concusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 2 | Describe the rationale for the review in the context of what is already known.

Objectives 4 | Provide an explicit statement of questions being addressed with reference to paricipants, interventions, comparisons,
outcomes, and study design (PICOS).

METHODS

Frotocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.q., Web address), and, if available, provide
reqistration imformation including registration number.

Eligibility criteria 6 | Specify study characteristics {e.q., PICOS, length of follow-up) and report characteristics {e.q., years considerad,
language, publication status) used as criteria for eligibility, giving rationale.

Information sources T | Describe all information sources (e q., databases with dates of coverage, contact with study authors to identify
additional studies) in the search and date last searched.

Search 8 | Present full electronic search strateqy for at least one database, including any limits used, such that it could he
repeated.

Study selection 4 | State the process for selecting studies {i.e., screening, eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reponts (e.g., piloted forms, independently, in duplicate) and any processes
for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e .g., FICOS, funding sources) and any assumptions and
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies {including specification of whether this was

studies done at the study or outcome level), and how this information is to be usad in any data synthesis.

Summany measures 12 | State the principal summary measures {(e.g., risk ratio, difference in means).

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency
{eq., % for each meta-analysis.

Page 1of 2

Preferred Reporting ltems for Systematic Reviews and Meta-Analyses: The PRISMA Statement.
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STROBE Statement

« STROBE is an international collaborative initiative of
epidemiologists, methodologists, statisticians,
researchers and journal editors involved in the conduct
and dissemination of observational studies, with the
common aim of STrengthening the Reporting of
OBservational studies in Epidemiology.

http://www.strobe-statement.org/
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2 7-item checklist according to the STROBE

statement:.

Study participation
D1, Source population and recruitment
D2, Inclusion and exclusion criteria

D3, Important baseline key
characteristics of study sample

D4, Prospective design
D5, Inception cohort
D6, Information about treatment

Study attrition

Al, Number of loss to follow-up

A2, Reasons for loss to follow-up

A3, Methods dealing with missing data

A4, Comparison completers and non-
completers

Predictor measurement
P1, Definition of predictors

P2, Measurement of predictors reliable
and valid

P3, Coding scheme and cut-off points
P4, Data presentation

Outcome measurement
01, Outcome(s) defined

02, Measurement of outcome(s)
reliable and valid

03, Coding scheme and cut-off points
described

04, Appropriate end-points of
observation

O5, Data presentation

Statistical analysis

S1, Strategy for model building
described

S2, Sufficient sample size
S3, Presentation univariable analysis
S4, Presentation multivariable analysis

S5, Continuous predictors

Clinical performance/validity
C1, Clinical performance

C2, Internal validation

C3, External validation

Veerbeek JM et al, Early prediction of ADLs outcome after stroke: A systematic review. Stroke.

2011 May;42(5):1482-8.

1, Positive; 0, Negative; ?, Partial/unknown
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Topical Review

Section Editors: Michael Brainin, MD, PhD, and Richard D. Zorowitz, MD

Early Prediction of Outcome of Activities of Daily Living
After Stroke

A Systematic Review

Janne M. Veerbeek, MSc: Gert Kwakkel. PhD: Erwin E.H. van Wegen, PhD:
Johannes C.F. Ket: Martijn W. Heymans, PhD

Background and Purpose—Knowledge about robust and unbiased factors that predict outcome of activities of daily living
(ADL) is paramount in stroke management. This review investigates the methodological quality of prognostic studies in the
early poststroke phase for final ADL to identify variables that are predictive or not predictive for outcome of ADL after stroke.

Methods—PubMed, Ebsco/Cinahl and Embase were systematically searched for prognostic studies in which stroke patients
were included =2 weeks after onset and final outcome of ADL was determined =3 months poststroke. Risk of bias
scores were used to distinguish high- and low-quality studies and a qualitative synthesis was performed.

Results—Forty-eight of 8425 identified citations were included. The median risk of bias score was 17 out of 27 (range.
6-22) points. Most studies failed to report medical treatment applied. management of missing data, rationale for
candidate determinants and outcome cut-offs, results of univariable analysis, and validation and performance of the
model, making the predictive value of most determinants indistinct. Six high-quality studies showed strong evidence for
baseline neurological status, upper limb paresis, and age as predictors for outcome of ADL. Gender and risk factors such
as atrial fibrillation were unrelated to this outcome.

Conclusions—Because of insufficient methodological quality of most prognostic studies. the predictive value of many
clinical determinants for outcome of ADL remains unclear. Future cohort studies should focus on early prediction using

simple models with good clinical performance to enhance application in stroke management and research. (Stroke.
2011:42:1482-1488.)

Key Words: activities of daily living m prognosis m review m stroke
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Quality assessment of 48 studies predicting outcome of
ADL after stroke (following the STROBE guidelines)
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In/exclusion criteria

Prospective design

Number loss to follow-up
Specification candidate predictors
Data presentation predictors

Clinical relevant outcomes defined
Reliable and valid outcome measure
Appropriate end-points of observation
Data presentation outcome

Strategy for model building
Presentation multivariable analysis

Information about (para)medical treatment
Predictor: Coding scheme and cut-offs
Outcome: Coding scheme and cut-offs

} Univariable crude estimates

Internal validation
External validation

Study participation  Study Predictor Outcome Statistical Performance/

attrition measurement measurement  analysis validity

Veerbeek JM et al, Stroke. 2011 May;42(5):1482-8.
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Nn=48

/ ~

Internal validity gl il Statistical validity
y v

external validity

n=6 (2 75% max score)

Veerbeek JM et al, Stroke. 2011 May;42(5):1482-8.
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COSMIN standards

QUALITY of a HR-PRO

Internal
Consistency

Reliability
(test-retest,
Inter-rater,
Intra-rater)

Content
validity
Measurement
error
(test-retest,
Inter-rater,
Intra-rater)

face / '
validity ; Construct
~— validity

Criterion
validity
(concurrent validity, Structural validity | |Hypotheses-testing
predictive
validity)

Responsiveness

Cross—cultural

validity

Responsiveness

COSMIN stands for COnsensus™ased Standards for the selection of health Measurement INstruments.
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Qual Life Res (20012) 21:925-944
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Self-report fatigue questionnaires in multiple sclerosis,
Parkinson’s disease and stroke: a systematic review

of measurement properties

Roy G. Elbers - Mare B, Rietberg « Erwin E. H. van Wegen -

John Verhoef < Sharon F. Kramer « Caroline B, Terwee -

Gert Kwakkel

Accepted: 2 September 2011/ Published online: 20 October 2011

© The Authoris) 2011 This anticle is published with open access at Springerlink.com

Abstract
Purpose  To critically appraise, compare and summarize
the measurement properties of self-report [atigue ques-
tionnaires validated in patients with muluple sclerosis
(MS). Parkinson’s disease (PD) or stroke.

Methods - MEDLINE. EMRBASE. PsveINFO, CINAHL
and SPORTdiscus were searched. The COnsensus-based
Standards  for the selection of health Measurement
INstruments (COSMIN) checklist was used to assess the
methodological quality of studies. A qualitative data

Electronic supplementary material  The online version of this
artiche (doi:10.1007/51 11 36-00 1-0009-2) contains supplementary
material. which is available to authorized users.

R. G. Elbers (53 - ). Verhoel

™ {8 L FPuNEL IR | AP ) YR PUSGEAEENL ToR Y NSNGER LR RN L S

synthesis was performed to rate the measurement proper-
ties for cach questionnaire,

Results  Thinty-eight studies out of 5.336 records met the
inclusion criteria, evaluating 31 questionnaires, Moderate
evidence was found for adequate internal consistency and
strctural Il.-':_l_liu:_l_il_:._f' of the Fatione Scale for Motor and
Cognitive Tunctions (FSMC) and for adequate reliability
and structural validity of the Unidimensional Fatigue
Impact Scale (U-FIS) in MS.

Conclusions  We recommend the FSMC and U-FIS in
MS. The Functional Assessment of Chronic llness Ther-
apy Fatigue subscale (FACIT-F) and Fatigue Severity
Scale (FSS) show promise in PD. and the Profile of Mood
States Fatigue subscale (POMS-F) for siroke. Fulure
studies should focus on measurement error. rESPONSIvVEness
and interpretability. Studies should also put emphasis on
providing input for the theoretical construct of fatigue,
allowing the development of questionnaires that reflect

annaria and dicasca caasilia scmssntanee al Pallaoaa
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Some issues to be addressed In
Neurorehabilitation

 What are the key aspects of doing evidence-based research
In neurorehabllitation?

@ What are the main concerns (of trials) in neurorehabilitation?

XXI WORLD :
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Problem 1;

Pathology

Stroke

Health¢condition

v

Body Function
& Structure

Impairment

S8MRC scale

§Motricity Index
8Brunnstrom Stages
8Fugl-Meyer Assessment
Score

8Notthingham Sensory
Assessment

§(modified) Ashworth scale
8Chedoke McMaster Motor
Assessment Stroke Scale
8Tardieu Scale
8Rivermead Motor
Assessment
§Scandinavian Stroke Scale
8NIHSS

8Cincinnati Stroke Scale
8Trunk Impairment Scale
8Hemispheric Stroke Scale

v

\

Activity

Activity Limitation

*Functional Reach
*Berg-Balance Scale
*Timed-Balance Test
*Timed-Get-up & Go
*10-meter gait speed

1, 5, 6, 12 min walking tests
*Trunk Control Test

*Nine Hole Peg Test
*Action Research Arm test
*Frenchay Arm Test

*Box and Block test
«Jebsen handfunction test
*ABIL-hand

*Functional Ambulation
Categories (FAC)

*Rivermead Mobility Index (RMI)

*Barthel Index (Bl); mBI
*FIM

*modified Rankin Scale
SIS (vs. 2.0 & 3.0)

v

Participatio

Participation

*FSS, MFI,
*CIS-20r

*HADS

*SIP-136, SIP-68,
SIP-30

*SF-36
*EuroQoL-5D

SIS (vs. 2.0 & 3.0)
*SA-SIP-30

*SSQL

*Rankin Scale
*Frenchay Activities
Index

*Nottingham
Extended ADL
(NEADL)
*Notthingham Health
Profile

'
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TS Number of RCTs in the domain of

motor rehabllitation post stroke

Search (June 2011)
e Pubmed 13407 P | EVIDENCE-BASED

# - MEDICINE
« Embase + 4281 P 10w o Praciceand Teach M
« CINAHL + 419 P ]
e Cochrane +1676 P
e Sportdisc + 194 P
19.977 hits

153 RCT’s / comparisons 15t Dutch stroke guideline ‘2004’
307 additional RCT’s / comparisons at June 2011

Total =460 RCT’s reflecting ~ 59 different interventions

2"d revision of the evidence-based guidelines of the KNGF. Veerbeek et al (expected December 2013)
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e

=4 460 RCTs -
3

‘/

-2 N\
= /4.

Number of RCTs In the field of
motor rehabilitation post stroke

2"d revision of the evidence-based guidelines. Veerbeek et al (expected December 2013)
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‘RCTs in domain of rehabilitation after stroke’

‘Basic ‘Proof of [ |
science’ concept’
A
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Recently published Phase Ill & IV trials in stroke (2010-2012)

‘Effects of BWSTT rehabilitation
after stroke: The LEAPS trial’.

N=408  pyncan et al, N Engl J Med. 2011
May 6;364(21):2026-36.
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Effects of Body-Weight-Supported Treadmill Training post
stroke (N=408).

All Severe Impairment Moderate Impairment

0.2+ (1Y 0.5
<0.4 m/s

U Late LT
'

Early LT Ly

0.6+ b o 061 05
i
E 0.4 to<0.8m/s
z
= 0= 0.4~
=
=
=

0,2+ : 0.

0.0 0.0 T T 1 T

T Li T T T T T T T T
A B oA L]
e F P e o
g fo 2

Duncan PW, et al, N Engl J Med. 2011 May 26;364(21):2026-36.
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Recently published Phase Ill & IV trials in stroke (2010-2012)

‘Effects of BWSTT rehabilitation
after stroke: The LEAPS trial’.
Duncan et al, N Engl J Med. 2011
May 6;364(21):2026-36.

‘Robot-assisted therapy for long
term upper limb impairments after
stroke’, Lo et al, N Engl J Med.2010
May13;362(19): 1772-83.
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Changes in Primary and Secondary Outcomes during the 36-Week Study

Period, as Compared with Baseline

® Usual care

& Robot-assisted therapy M Intensive comparison therapy (ICT)

A Fugl-Meyer Assessment, Robot vs. Usual Care
84 Overall mean difference, 2.88 (95% CI, 0.57 to 5.18); P=0.02

Mean Change
LS
h
——
i
e ]
——i
=

Weeks

B Fugl-Meyer Assessment, Robot vs. ICT

2~
1 ¢
SEFCRIR I IR 4
IR
: . N
5
% D s s S e S R S R S R L S S I R
24
7 Overall mean difference, -0.58 (95% CI, -2.97 to 1.81); P=0.63
K é fz 2I4 3I5 Owlerall
Weeks

D Wolf Motor Function Test, Robot vs. ICT

i;‘ i;‘ Overall mean difference, ~2.13 (95% Cl, 9.20 to 4.93); P=0.55
] 6+ ] 6—
24 2+
T - — A S [ N—
& ] & 2
% < 5 < + + +
2 7 2
-8 Overall mean difference, -8.10 (95% CI, -13.61 to -2.60); P=0.005 -8+
'lc T T T I T "lc T T T T T
6 12 24 36 Overall 6 12 24 36 Overall
Weeks Weeks
E Stroke Impact Scale, Robot vs. Usual Care F Stroke Impact Scale, Robot vs. ICT
8- LR
T TR TR TR T
: MoH o4 H Y
& } B,
[ R PSPU CN i SUSTEN: S (o
i=4 E
g -2 g -2
= =
—4-] 4
—6- A
g Overall mean difference, 5.95 (95% Cl, 0.34 to 11.56); P=0.04 g Overall mean difference, 1.19 (95% ClI, -2.74 to 5.12); P=0.55
é 1'2 214 3|6 Ovérall é 1'2 2'4 3'5 Ow'-.rall
Weeks Weeks

Lo et al. N Engl J Med 2010 May 13; 362 (19): 1772-83
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Recently published Phase Ill & IV trials in stroke (2010-2012)

‘Effects of BWSTT rehabilitation
after stroke: The LEAPS trial’.
Duncan et al, N Engl J Med. 2011
May 6;364(21):2026-36.

‘Robot-assisted therapy for long
term upper limb impairments after
stroke’, Lo et al, N Engl J Med.2010
May13;362(19): 1772-83.

‘Effects of Cicuit Class Training
after stroke: The FIT-Stroke trial'.
Van de Port et al, BMJ. 2012 May
10;344:€2672.
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Balance control

Circuit Class
Training

4-8 patients
&
1-2 staff members

Gait-related activities

Transfers
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FXT

| —T R AL |

~96 days

\
12 weeks

I
I
I
A\ 4

24 weeks

€ ZonMw
CCT
N=126
1 drop-out:
1 withdraw by migration
____________ 29 falls with 3 GP visits
without SAE’s
N=125

No further drop-outs
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SIS mobility domain (0-100) (N=250)

100 -
90
S —
80 - —
Ro.
60
Usual —CCT
50
0 6 12 18 24
weeks
*Overall group*time effect: ?=-0.140 (0.138); P=NS
«Overall time effect: ?S 1.656 (0.227); p<0.001
sIntervention phase: ?=-0.049 (0.682); P=NS

*Follow up phase: ?€-0.640 (0.595); P=NS
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Recently published Phase Ill & IV trials in stroke (2010-2012)

‘Effects of BWSTT rehabilitation
after stroke: The LEAPS trial'.

Duncan et al, N Engl JMed. 2011
May 6; 364(21) 202

‘Robot-assi&kd therapy for long

term L@ limb impairments after

str o etal, N Engl J Med.2010
3;362(19): 1772-83.

‘Effects of Cicuit Class Training
after stroke: The FIT-Stroke trial'.
Van de Port et al, BMJ. 2012 May
10;344:€2672.
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=4 460 RCTs -
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Number of RCTs In the field of
motor rehabilitation post stroke

2"d revision of the evidence-based guidelines. Veerbeek et al (expected December 2013)
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What are the reasons for the higher proportion positive
phase Il trials compared to recently phase Il and IV
trials in neurorehabilitation?

@ Better selection of patients in phase Il trials when
compared to Il and IV trials?

@ More methodological bias in phase Il trials when
compared to lll and IV?

XXI W{F'_]ELD :
CONGRESS == T

OF NEUROLOGY Py _ ( /#:-
i - VU medisch centrum il
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PEDro-Scale (n=460 trials)

Adequate randomization procedure?

Concealed allocation?

Comparability of patients groups?

Blinding patients?

Blinding therapists?

Blinding observers?

>85% of the sample measured by one key outcome?

Intention-to-treat analyses of at least one key
outcome?

9. Between-group statistical comparisons are
reported for at least one key outcome

10. The study provides both point measures and
measures of variability for at least one key outcome

0Nk wWDNPE

http://www.pedro.fhs.usyd.edu.au/ Foley CN, Phys. Ther. 2006; 86:817-824
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PEDro scores:

e PEDro score <2004 (N=153):
— Mean (SD): 5.05 (1.46)
— Median (IQR): 5 (4-6)

e PEDro score 2004-2011 (N=307 trials):
— Mean (SD): 5.83 (1.50)
— Median (IQR): 6 (5-7)

(7
VU medisch centrum ”~
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What are the reasons for the higher proportion positive
phase Il trials compared to recently phase Il and IV
trials in neurorehabilitation?

@ Better selection of patients in phase Il trials when
compared to Il and IV trials?

@ More methodological bias in phase Il trials when
compared to lll and IV?

@ Reflection of publication bias?

@ ??7?

X{X[ WEE%D :

CONGRESS = e

F NEUROLOGY o ( /-":-
Vienna ol 2013 VU mEdiSCh centrum /
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My students are dismayed when | say to
them:
“Half of what you are taught as medical
students will in 10 years have been shown to
be wrong.”

And the trouble I1s none of your teachers
knows which half.”

Dr. Sydney Burwell, Dean Harvard Medical School In: Evidence
based medicine, Sackett et al, 2000: 31
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@e
¢ ® @ de Fysiotherapeut

Stroke [N]Euro-rehab GUIDEline
(Expected ~December 2013)

Janne Veerbeek, MSc | E J.veerbeek@vumec.nl
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Most common flaws Iin submitted trials for NNR

@ No selection of a primary measurement of outcome

@ No correction for multiple testing (ie, Bonferroni correction)

@ No definition of a clinically meaningful difference
between both treatment arms

@ To much emphasis on: 1) within-group analysis
2) p-values

@ Unclearness about the concealment of allocation of
randomized subjects. Neurorehabiation

& Neural Repair

@ Absence of intention-to-treat analyses
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Most common flaws Iin submitted trials for NNR

@ No blinding procedures (of observers) including report of
the succes of applied blinding procedures afterwards.

@ Unclearness about point measures and estimates of
variability of applied outcomes

@ Some small trials suffer from inbalances at baseline with
respect to most important indicators (in particular for
trials of the upper paretic limb)

@ Most rehabilitation trials are underpowered
with respect to the heterogeneity of (stroke) ot
population of interest. B e
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Who should | select for my trial? (N=10)
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Who should | select for my trial? (N=102)
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Kwakkel et al, Stroke 2003; 34: 2181-2186
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No pre-selection with respect to wrist and finger extension

ARAT

(N=102)
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Kwakkel et al, Neurorehabil Neural Repair. 2008;22(2):111-21
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Sample calculation for a two arm RCT of the upper paretic limb
with ARAT as primary outcome measure (1):

Power calculation (unrestricted

sample at 10 weeks post stroke):

*(Z,.): 80% power ?10.84

*(Z,.,): 5% ?76..96

«?%= 32 points (non-stratified)
«?6MCID on ARAT=6 points ~10%

2X(Z 1 ,+ Z,,)°X7?6

N =

per arm

2
(Plup) = PYon))

— N ?EB47

Kwakkel et al, Neurorehabil Neural Repair. 2008;22(2):111-21
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Pre-selection on the basis of wrist and finger extension (N=102)
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Kwakkel et al, Neurorehabil Neural Repair. 2008;22(2):111-21
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Sample calculation for a two arm RCT of the upper paretic limb
with ARAT as primary outcome measure (2):

Power calculation (restricted sample
at 10 weeks post stroke):

*(Z,.): 80% power ?10.84

*(Z,.,): 5% ?76..96

«?%¥= 12 points (stratified to >9 points)
«?6MCID (=SDD) on ARAT ?@ points

2X(Z 1 ,+ Z,,)°X7?6

—> N ?B3

Nper arm

2
(Plup) = PYon))

Kwakkel et al, Neurorehabil Neural Repair. 2008;22(2):111-21
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How to increase statistical power of trials?

(Z 107t Z199° X 2K (r + 1) x {1 + (T-1) x ?fE
Nefr =

2
(Pdexp) = Pécony) X T X T

N= Number of patients involved per arm

reducing efficacy of control treatment

(Z 1.+ Z ;%= values for correct rejecting H, or accepting H, hypothesis
7k = estimated (population) variance of measurement of outcome
r=ratio between included number of both groups

T= number of follow-up measurements

?™within-subject correlation coefficient
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‘Using (rhythmic) cues’
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Nieuwboer J et al Neurol Neurosurg Psychiatry. 2007 Feb;78(2):134-40.
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On / Off phenomena in patients with PD
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Nieuwboer et al Neurol Neurosurg Psychiatry. 2007 Feb;78(2):134-40.
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Some take home messages (1)

Evidence of neurorehabilitation is
dominated by underpowered trials. A
number of these trials suffer from
methodological flaws and evidence is
probably influenced by publication bias.

However, there is improvement in methodological quality
by increasing awareness of possible shortcomings in
trials.

Need for landmark (phase Ill) and cost-benefit (phase 1V)
trials of sufficient methodology and statstical power in
neurorehabilitation.

Need for free access of treatment protocols of applied
experimental interventions allowing to replicate their
findings.
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Some take home messages (2)

@ Need for information about the content and - *
Intensity of treatment in the control arm (i.e.,
usual care group) of the trial.

@ Need for worldwide consensus on used outcomes (i.e.,
core sets) in neurorehabllitation trials.

@ Need for free access to a web-based ‘up-to-date’
rehabilitation guidelines in which new evidence is
continuously added.

@ Need for further translational research in
neurorehabilitation to improve our existing biological
concepts about motor learning and cognition in
neurological diseases.
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Thank you for your attention!
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Key problems in most phase Il trials

Definition
sample of
Interest

Baseline
UEERIES

Sample

8 Inclusion- SPrimairy and
/exclusion secondary
criteria outcomes defined”

Neurorehabilitation

&cNeural Repak Informed gDefinition of a
consent and meaningful
rules of difference?
23 good clinical

practice

L1
1
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http://www.trialregister.nl/trialreg/index.asp

Baseline
comparability from

Experi-
mental
intervention

Blinded

—

(follow-up)
assessment

most important
prognostic
Indicators?

Comparability at Sufficient
baseline? treatment Effect ?

Contrast ?

Baseline

comparability from Blinded

Control
) . follow-
intervention (follow-up)

most important
prognostic assessment

indicators?
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Effects of intensive task-oriented upper and lower limb
training (N=101)

Barthel Index score

_Inactive ®m UE [ LE

Kwakkel et al, Lancet 1999; 354: 191-196
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Effects of shoulder-elbow robotics for the upper paretic limb

Fugl-Meyer arm score {(mean and925% ClI)

e Aisen 197 N0 0.24 [0.64 - 1.12] - L= Low intensity
Burgar 2000 ME20 090 [0.03 - 182) - H = High intensity
Kahn o000 MEID .58 [-1.88 - 0.71] —— (equally dosed)

e Volpe 2000 MEGGE S 050 [0.03 - 1.04] e .

® Dose-matched trials

® Lum 2002 MNEAY 010 [0.66 - 0.83]
Daly 2005 ME1Z 01 [-1,02 - 1.24] -
Kahn 2006 ME19 046 [0.51- 1.31] -
Lum® 2006 MNE15 048 [ 0.57 - 153] *
Houseman zoos  h=34 0.18 [ 0.49 . 0.89] —l e
Masiero 2007 N=E 051 [ 0.16 - 1.19] -
Rabadi(L) 2003 N=15 -038 [-146 - 0.70] -

®  Rabadi(H) zo0s MNe15 -0.09 [ -1.17 - 098] -
Volpe 2008 ME2 - 037 [-1.23- 0.49] <

® Loi) 2010 M3 022 [-0.32 - 0.75] S

Lo (H) 2010 RET4 -001 [-050 -047] —_—
Burgar (H) 2011 N=28 290 [1.77 - 4.01] >
Burgar (L) 2011 KE2E 011 [0.70 - 0.92] —T
2 points gain (~4%) on

SES M489 030 [ 0.11- 049] 4“ FM-arm score (0_66p)
(fixed effects model) : ; : : ,

b 1 0 1 ) ;

Favors Control Treatment Favors Robotics

Neurorehabil Neural Repair. 2008;22(2):111-21
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Phases in Neurorehabilitation Trials

In Phase 1 trials, researchers test an experimental treatment in a
small group of people (20-80) for the first time to evaluate its safety,
determine a safe dosage range, and identify side effects.

In Phase 2 trials, the experimental treatment is given to a larger
group of people (100-300) to see if it is effective and to further
evaluate its safety.

In Phase 3 trials, the treatment is given to large groups of people
(1,000-3,000) to confirm its effectiveness, monitor side effects,
compare it to commonly used treatments, and collect information that
will allow it to be used safely.

In Phase 4 trials, postmarketing studies delineate additional
iInformation, including the treatment's risks, benefits, and optimal use.
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What are the main concerns of trials conducted In
stroke rehabilitation?

@ Lack of dose-response trials in which the same type of
therapy is applied

@ Lack of treatment contrast between experimental and
control group.

@ Lack of RCTs started in the (sub)acute phase post

stroke (ie, 3 out of 460 trials did start within days post
stroke)

@ Over 95% of all trials are small underpowered (ie, phase
|l trials)

@ Many phase Il trials suffer from methodological flaws,
however improvement in methodological quality is found
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Evidence Based Practice and the Real World

* Applying ‘hard’ evidence to practice setting
e Other elements entering clinical decisions:

Patient: Point:
Clinician Evidence iIs
Factors

only one

elementin a
complex set
of
relationships

Guidelines Davidoff, 1999, Mt

Sinai J Med
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Some take home messages

@ Intensity and task-specificity are the
main drivers of motor rehabllitation,
however dose-response trials are r
lacking in the literature.

@ Benefits of most rehabilitation interventions are conditional
and require knowledge about functional prognosis. (Who
should | select?)

@ Need for dose-response trials in which the same type of
therapie is applied.

@ Need for landmark (phase Ill) and cost-benefit (phase 1V)
trials with sufficient methodology and statstical power

@ Need for world wide consensus on used outcomes and
algorithms for applying rehabilitation interventions.

@ Need for free access to a web-based up-to-date
rehabilitation guidelines
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Some take home messages

@ Intensity and task-specificity are the
main drivers of motor rehabllitation,
however dose-response trials are r
lacking in the literature.

@ Benefits of most rehabilitation interventions are conditional
and require knowledge about functional prognosis. (Who
should | select?)

@ Need for dose-response trials in which the same type of
therapie is applied.

@ Need for landmark (phase Ill) and cost-benefit (phase 1V)
trials with sufficient methodology and statstical power

@ Need for world wide consensus on used outcomes and
algorithms for applying rehabilitation interventions.

@ Need for free access to a web-based up-to-date
rehabilitation guidelines
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Other problems in rehabilitation trials

There Is often unclearness about the exact treatment
protocol that is applied in the RCTs

Unclearness about the treatment applied in the control
group (eg, ‘usual care’, ‘conventional treatment’)

Unclearness about the number of phase Il trials that are
negative and not accepted for publication scientific peer
reviewed journals.

No worldwide consensus on using a core set of outcomes
allowing comparison between trials in meta-analyses.

The liteature suffers from 'novelty effects’ (ie, ‘innovative
Interventions with positive effects are more likely to be
published’
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Evidence-based medicine (EBM) is the integration of
the best research evidence with our clinical expertise
and our patient’s unique values and circumstances.

EVIDENCE-BASED
s MEDICINE

How o Practice and Teach EBM

XXI WORLD % <
CONGRESS il | L

/ OF NEUROLOGY b

NEUROLOGY IN THE AGE OF OLODALIZATION K
f/é- fienna, Austria, 21-26 September 2013 S -
VU medisch centrum ~
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Meta-analysis

"""" Tl b, e e
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systematic =@~ —— Oua:.llty
reviews iy
Randomised Quality
controlled trials rating
Observationai Quailly
studies rating
Non-analytic
studies

Expert opinion

PRISMA statement

CONSORT statement

recommendation

Considered
judgment

STROBE statement
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Meta-analysis

systematic =@~ ——— Oua.llty
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Randomised Quality
controlled trials rating
Observationai Quailly
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Non-analytic
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Meta-analysis
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PEDro item 3 (allocation)

PEDro score item 3

PEDro 2004-2011
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PEDro item 7 (blinding)

PEDro score item 7

PEDro 2004-2011
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PEDro item 9 (intention-to-treat)

230

2007

1507

Count

100+

a0

a

| |
Mo fes
PEDro score item 7

PEDro 2004-2011
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PRISMA 2009 Flow Diagram
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http://www.prisma-statement.org/statement.htm
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PEDro scores overall (h=460)
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PEDro scores:

e PEDro score <2004 (N=153):
— Mean (SD): 5.05 (1.46)
— Median (IQR): 5 (4-6)

e PEDro score 2004-2011 (N=307 trials):

— Mean (SD): 5.83 (1.50)
— Median (IQR): 6 (5-7)
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Journal of
Clinical
Epidemiology

ELSEVIER Journal of Clinical Epidemiology 64 (2011) 383—394

GRADE guidelines: 1. Introduction—GRADE evidence profiles
and summary of findings tables

Gordon Guyatt*™*, Andrew D. Oxman®, Elie A. AkI™, Regina Kunz®, Gunn Vist®, Jan Brozeka,
Susan Norris®, Yngve Falck- Ytter', Paul Glasziou®, Hans deBeerh Roman J aeschke
David Rmd , Joerg MeerpohlJ Philipp Dahm', Holger J. Schiinemann®®

Grading of Recommendations Assessment, Development,
and Evaluation
In the GRADE approach, randomized controlled trials
(RCTs) start as high-quality evidence and observational
studies as low-qguality evidence supporting estimates
of intervention effects.
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Systematic reviews and meta-analyses

 The aim of the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) statement is to
help authors report a wide array of systematic reviews to
assess the benefits and harms of a health care
iIntervention.

 PRISMA focuses on ways in which authors can ensure

the transparent and complete reporting of systematic
reviews and meta-analyses by a checklist of 27 items.

http://www.prisma-statement.org/statement.ntm
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5 meter walking speed (N=250)

15
14 -
1,3
1,2
1,1

5 1 /__—
£ 09 /——-—’—’—‘—'

08 -
07 -
0,6 -

—==Usual —CCT

0,5

*Overall group*time effect:

*Qverall time effect:

sIntervention phase alone:

*Follow-up phase alone:

12

weeks

2% 0.026 (0.012);
260.090 (0.009);
?=0.091 (0.023);
220.035 (0.017);

p=0.015

p<0.001

p<0.001 + 9 cm/s
pP<0.05


http://www.go2pdf.com

6 Minute Walking Test (N=250)

500

450

400 - —————
350 - /

300

=
g =
E 250 -
200 -
150 - Usual =—CCT
100
0 12 24
weeks
*Overall group*time effect: ?s 6.118 (3.951); P=NS
*Overall time effect: ?6 32.127 (2.861); p<0.001

eIntervention:

*Follow-up

2220.002 (7.442);
22 -8.274 (4.450):

p=0.004 +20m
P=NS
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Table |. Quality assessment of reports of prognostic studies'*

OUTCOME STRATEGIES

SCALE | CRITERIA

Evaluation of

Study design

D1 Source population and recruitment Y/N/? Positive when sampling frame (e.g. hospital-based, community-based, primary
care) and recruitment procedure (place and time-period, method used to identify
sample) are reported.

D2 Inclusion and exclusion criteria Y/? Positive if both the inclusion and exclusion criteria are explicit described.

D3 Important baseline key characteristics | Y/? Positive if the following key characteristics of the sample are described: gender,

of study sample age, type, localization, number of strokes®, stroke severily.
*Number of strokes is adequate when at least ‘a history of stroke’ or ‘recurrent
stroke’ is reported.

D4 Prospective design Y/N/? Positive when a prospective design was used, or in case of a historical cohort in
which prognostic factors are measured before the outcome is determined.

D5 Inception cohort Y/N/? Positive if observation started at a uniform time point within two weeks after stroke
onset.

D& Information about treatment YIN/? Paositive if information on treatment during observation period is reported (e.g.
(para)medical, usual care, randomized, efc.).

Study attrition

Al Mumber of loss to follow-up YINI? Positive if number of loss to follow-up during period of observation did not exceed
20%.

A2 Reasons for loss to follow-up Y/IN/? Positive if reasons for loss to follow-up are specified, or there was no loss to follow-
up.

A3 Methods dealing with missing data Y/IN/? Positive, if in case of missing values the method of dealing with missing values is
adequate (e.g. multiple imputation), or there are no missing values.

Ad Comparison completers and non- Y/N/? Positive if article mentions that there are no significant differences between

completers participants who completed the study and who did not, concerning key
characteristics gender, age, type and severity and candidate predictors and
outcome, or there was no loss to follow-up.

Predictor measurement

P1 Definition of predictors Y/? Positive if the article clearly defines or describes all candidate predictors
(concerning both clinical and demographic features).

P2 Measurement of predictors reliable Y/IN/? Positive if 21 candidate predictors are measured in a valid and reliable way, or

and valid referral is made to other studies which have established reliability and validity.

P3 Coding scheme and cut-off points Y/N/? Positive it coding scheme for candidate predictors were defined, including cut-off
points and rationale for cut-off points was given; or if there was no dichotomization
or classification.

P4 Data presentation YIN/? Positive if frequencies or percentages or mean (SD/CI), or median (IQR) are
reported of all candidate predictors.
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Outcome measurement

O1 Qutcome(s) defined Y/N/? Positive when a clear definition of the outcome(s) of interest is presented.

02 Measurement of outcome(s) reliable YIN/? Positive when outcome is measured in a valid and reliable way, or there is referred

and valid to other studies which have established reliability and validity.

03 Coding scheme and cut-off points YIN/? Positive if coding scheme of the outcome was defined, including cut-off points and

described rationale for cut-off points was given; or if there was no dichotomization.

04 Appropriate end-points of observation | Y/N/? Positive if observation was obtained at a fixed moment after stroke onset, negative
when observation was obtained at discharge.

05 Dala presentation Y/IN/? Positive if frequencies or percentages or mean (SD/CI) or median (IQR) are
reported of the outcome measure.

Statistical analysis

$1 Strategy for model building described | Y/N/? Positive if the method of the selection process for multivariable analysis is
presented (e.g. forward, backward selection, including p-value).

s2 Sufficient sample size Y/NI? Positive if in logistic regression analysis number of patients with a positive or
negative outcome (event) per variable is adequate, i.e. is equal to or exceeds 10
events per variable in the multivariable model (EPV), or in case of linear regression
analysis, N is 2100.

S3 Presentation univariable analysis YIN/? Positive if univariable crude estimates and confidence intervals (B/SE, OR/CI, RR,
HR) are reported. Negative when only p-values or correlation coefficients are given,
or if no tests are performed at all.

c4 Proconiation multivanaiic analysic Y Pocitive i for the multivanabls modoic point colimatos with confidance intervals
(B/SE, DHa’Gi HH HR,) are reported.

S5 Continuous predictors YIN/? Positive if continuous predictors are not dichotomized in the multivariable model.

Clinical performance/validity

C1 Clinical performance Y/? Positive if article provides information concerning =1 of the following performance
measures: discrimination (e.g. ROC), calibration (e.g. HL statistic), explained
variance, clinical usefulness (e.g. sensitivity, specificity, PPV, NPV)

c2 Internal validation Y/? Positive if appropriate technigues are used to assess internal validity (e.g. cross-
validation, bootstrapping), negative if split-sample method was used.

G3 External validation Y/? Positive if the prediction model was validated in a second independent group of

stroke patients.

Y, Positive, 1 point; N, Negative, 0 points; ?, Partial/lunknown

1. Hayden J, Cété P, Bombardier C. Evaluation of the quality of prognosis studies in systematic reviews. Ann Intern Med.

2004,144:427-437.

2. Counsell C, Dennis M. Systematic review of prognostic models in patients with acute stroke. Cerebrovasc Dis.

2001;12:159-170.

3. Kwakkel G, Wagenaar R, Kollen B, Lankhorst G. Predicting disability in stroke -- A critical review of the literature. Age

Ageing. 1996;25:479-489.

4. Altman D. Systematic reviews of evaluations of prognostic variables. BMJ. 2001;323:224-228.


http://www.go2pdf.com

N= 250

Discharged
from Rehab —
centre

<1 week after discharge

/"

3 independent <
observers

~

Design FIT-STROKE trial

12 week training-
phase, 24 sessions

»

OARNFRFRN o

12 weeks follow-up

18

§

24
7
§


http://www.go2pdf.com

