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ESO definition and framework of MOTOR REHABILITATION
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First ESO Guideline on MOTOR REHABILITATION

AIM: to provide specific recommendation in areas were the need to clinical guidance was most pressing

Methods
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PICO 1 Does adding at least 20 hours or more of the same type of
active repetitive upper limb practice produce greater improvements in
upper limb motor function, activity capacity and performance?

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random,95% Cl IV, Random, 95% CI
Dromerick 2021 (Acute and Subacute 12m) 2979 2796 33 258 3028 38 80% 399[956 1754
Han 2013 (50-90h vs 30h) BAE B2 21 45 BOT 11 920%  4.06([0.08, 8.06] —I—
Total (95% CI) 54 49 100.0%  4.05[0.21,7.89] L o
Heterogeneity Tau®=0.00; Chi*=0.00, df=1(F=093) F=0% N 10 ] 0 o

Testfor overall effect Z=2.07 (P=0.04)

Risk of bias domalns
. bt | b2 | b3 | | D5 | overal |

Dromerick, 2021 . . . . . .
Han, 2013 . @ @ @ @ @

Study

Favours confrol  Favours experimental

GRADE|
QoE:

Rec:

Upper limb t

activity capacity

(ARAT)
Higher dose groups
improved 4 points more
compared to lower dose

Subacute phase
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PICO 2 Does adding at least 20 hours or more of same type of gait training
produce greater improvements in walking independence, walking speed,
walking endurance, and walking capacity?

Expert consensus statement Only 1 RCT: Klassen et al. 2020
Based on the overall available evidence, |13 out of |17 MWG Walking capacity t 58m
members (76 %) suggest that additional time spent in walking (6MWT)

ractice can improve walking capacity in people with stroke. The t

i i S Capaelty T PEOP Walking speed 0.19m/s

exact amount of the additional practice time is unclear but will
likely be at least 20 hours, commonly delivered 3-5 times per week 2 MCID
over 4-6 weeks.

Thus, for clinical practice, we suggest considering adding extra time
of walking practice to existing stroke rehabilitation programmes,

preferably at least 20 hours. LC 0
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PICO 3 Does high-intensity walking training compared to dose-matched walking

training at a lower intensity produce greater improvement in walking
Independence, walking speed, walking endurance and walking capacity?

higher intensity

lower intensity

Mean Difference

Mean Difference

IV, Random, 95% CI

Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl
Aguiar, 2020 o009 o017 11 014 018 11 19.9% -0.05 [F0.20,010] - 1
Baoyne, 2023 019 016 27 006 016 28 35.3% 0.13[0.05, 0.21] — &
Harnby, 20149 016 013 28 004 0.09 32 44T7% 0.12[0.06,0.18] —i—
Total {95% CI) 66 71 100.0% 0.09 [0.01, 0.17] e
Heterogeneity: Tau®= 0.00; Chi®= 4.90, df= 2 (P = 0.09); F= A9% } f t f
o _ -0.5 -0.25 0 0.25 0.4
Testfor overall effect Z= 218 (P=0.0% favours lower intensity favours higher intensity
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aguiar, 2020 -0.05 022 11 002 016 1 27.3% -0.07 [[0.23, 0.09] L
Baoyne, 2023 0.28 0.24 27 009 026 28 31.9% 0.19[0.06, 0.32] —
Harnby, 20149 0.2 018 28 007 013 32 408% 0.13[0.05, 0.21] —i—
Total {95% CI) 66 71 100.0% 0.09 [-0.03, 0.22] -
Heterogeneity: Tau®= 0.01; Chi®= 6.45, df= 2 (P = 0.04); F= G39% } t t t
o _ -0.5 -0.25 0 0.25 0.a
Testforoverall effect: Z=1.46(F=0.14) Favours lower intensity  Favours higher intensity
higher intensity lower intensity Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aguiar, 2020 4a a8 1 14 29 11 24.8% 33.00[5.32 71.37] &
Boyne, 2023 71 5965 27 27 B3.44 28 34.0% 44.00[11.47, F6.53] —
Hornby, 20149 77 EBB18 28 38 43.86 32 41.4%  39.00[9.51,68.48] —
Total (95% CI) 66 71 100.0% 39.23[20.25, 58.21] —atlii——
Heterogeneity: Tau®= 0.00; Chif= 018, df=2 (P =091} F= 0% 5_1 0 —EED 5 SHEI 100
Testfor overall effect Z= 4.05 (F =< 0.0001) Favours lower intensity Favours higher intensity
Risk of bias domains
D3 D4 D5 | Overall |

D1

[ D2

Aguiar, 2020

Boyne, 2023

Study

Hornby, 2019

©
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@

1 0
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0.09 m/s

>MCID

(GRADE|
QoE:

Rec:

39.2m

>MCID

QoE: Moderate PP

Rec: Strong 11
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PICO 4 Does repetitive upper limb task-specific training with a behavioural
transfer package compared to the same type of duration-matched training
without a behavioural transfer package produce greater improvements in
upper limb activity capacity and performance?

Expert consensus statement Only 1 RCT: Taub et al. 2020
Acknowledging the current lack of evidence for this High RoB

PICO, |3 out of |7 MWG members (76 %) suggest The effect of transfer package on upper limb activity
considering a transfer package when providing performance (MAL-AoU) was unclear

repetitive upper limb task-specific training, when
aiming to achieve a transfer from treatment to daily
life.

The transfer package would include daily evaluation, a
patient-kept daily diary, problem-solving, behavioural
contract, home practice of specified exercises, and
weekly follow-up contacts. cCc 0
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PICO 5 Does the provision of task-specific training in a group with at least 2:1 patient-
therapist ratio compared to the same type of time-matched one-to-one training have

the same effect on motor function, activity capacity and performance?

group indnadual Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% Cl I, Random, 95% CI
Kirm, 2016 7.6 456 15 38 T36 15 A6.4% 370 [-0.68, 8.08] ——
Quart-ul-ai, 2018 194 492 15 613 1284 15 436% 1327 [5.27, 21.27) ——
Total (95% CI) 30 30 100.0% 7.88[-1.43,17.18] e
ity == CChiEs = = 2= f } ) f
Heterogeneity: Tau®= 34 97 Chi*=4.23, df=1 (P =0.04); F= TE% 0 a0 b s 3

Testfor overall effect Z=1.66 (F=010)

Favours individual Favours group

group individual Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kim, 2016 93 168156 14 41 12803 14 128% &200[-52.32 156.32)
Rennar, 2016 112682 GBTBA 29 BBAE 8513 35 87 2% 13862618 53480 —.—
Total (95% CI) 44 50 100.0% 18.76[-18.62, 56.14] -’-

Heterageneity: Tau®= 0.00; Chi*= 045, df=1{P =040} F=0%
Test for overall effect: 2= 098 (P =0.33)

400 50 O &0 100
Favours individual  Favours group

group individual Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Kirn, 2016 -38 842 18 26 T47 18 3848%  -1.20[-7.09, 4 69 L] '
Renner, 2016 -4 64 603 249 -8 1026 35 B1.5% 336 069, 7.41) I
Total (95% CI) 44 50 100.0% 1.60 [-2.75, 5.95]

Heterogeneity: Tau®= 375, Chi*= 147 df=1 (P=0.21); F= 36%
Testfor overall effect: 2= 072 (F=0.47)

Risk of bias domains

4 -2 0 2 4
Favours group  Favours individual

pt | b2 | D3

D4 | D5

| QOverall |

Study

Renner 2016

km2ot6 | @ @ © © & O
® @ © & O ©
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PICO 6 Does the provision of usual care plus additional sit-to-stand training compared
to usual care alone produce greater improvements in balance capacity, independence

and time taken in sit-to-stand?

Postural balance

capacny
Scale
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
(3hiri, 2014 1273 742 23 834 910 23 130%  139[1.41,819) | '
Tung, 2010 35 26 16 28 19 16 870% 070088, 2.28) 1
5 min
Total {95% CI) 39 39 100.0%  1.05[-0.72, 2.89)
Heterogeneity Tau*= 024 Chi#=1.09, df=1(F=0.30) F= 8% I ) 1 I I
Testfar averall effect Z=1.16 (P = 0.25) 0 : ! : 0
ETER T Favours contral Favours experimental 45
min

Risggf bias dorgjins [ G RAD E]

D5 Overall

D1 D2
—— . . . @ . @ QoE: Moderate PP
Tung, 2010 . . . . . . Rec: ESO

Study
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Evidence-based recommendations

-

P ROVl D E High-intensity walking for those with stable

cardiovascular health in chronic stage to improve walking endurance
and consider this intervention to improve walking speed
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Evidence-based recommendations

(CONSIDER

Adding extra 20+ hours repetitive arm training to existing stroke rehabilitation
programmes to improve arm activity capacity.

The exact amount of additional practice time is unclear but will likely be at least 20 hours,
commonly delivered 3-5 times per week over 4-6 weeks.

Group therapy focusing on task specific lower limb practice as equally effective as
individual training for improving balance capacity, gait speed, and walking endurance

Adding sit-to-stand practice on top of usual care to improve postural balance capacity.
Include sufficient repetitions, training sessions and adequate duration and content of
this additional training. What these parameters are is currently unclear.
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EXxpert consensus statements

/ \ The exact amount of the additional practice time is

Add extra 20+ hours walking training

. D unclear but will likely be at least 20 hours, commonl
to the existing stroke rehabilitation 4 4

orogrammes to improve walking delivered 3-5 times per week over 4-6 weeks.
capacity
The transfer package would include daily evaluation, a
X Offer a behavioural transfer package to patient-kept daily diary, problem-solving, behavioural
?H.. translate therapy gains into real-life contract, home practice of specified exercises, and

activities

\ / weekly follow-up contacts,
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Areas of future research

The evidence-base is strong for motor rehabilitation in general, but
limited for focused research questions

Future trials should concentrate on specific comparisons of the critical
elements of an intervention

DOSE is a crucial multifactorial element and when not selected wisely
intervention effects remain unknown

OOOOOOOOOOOO



Conclusion

Despite the limited evidence, this first guideline on motor rehabilitation after stroke provides
evidence-based recommendations for nine clinically critical rehabilitation

outcomes.

The recommendations can be used to guide future research and clinical practice
across Europe and around the world, in the context of varied stroke rehabilitation
needs, access, delivery, and resources.

The guideline emphasises the need for future trial designs to focus on specific

comparisons of therapy elements to strengthen evidence-based recommendations
and calls for global collaborations to optimize resources and enhance stroke rehabilitation
research and practice.
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Thank you !

Chairs: Geert Verheyden and Margit Alt Murphy

On behalf of the whole MWG members,
mentors Pooja Khatri and Linxin Li,
ESO Guideline team and

administrative support Yvonne Bruchert
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