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Han Franck, OT, PhD

Concise Arm and Hand Rehabilitation in Stroke

CARAS
A practical and evidence-based framework

for

arm-hand rehabilitation management

Introduction

Occupational Therapist /Clinical Researcher (PhD) & Owner of 
Franck-Handskills, private clinical rehabilitation practice, 
Roermond,  The Netherlands

Han Franck OT, PhD

Field of interest: clinical management of arm-hand rehabilitation 
in stroke with a special interest in stroke survivors suffering from 
a moderately to severely impaired arm and hand in sub-acute 
stroke phase. 
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impaired arm hand in post-stroke rehabilitation
Practical considerations

1. Heterogeneity population and associated patterns of recovery of arm-
hand skill performance 

2.   Lack of the patient’s involvement in arm and hand training

3.     Difficulties to implement new developments swiftly in daily practice

4. The lack of adequate description and adaptation of arm hand 
rehabilitation paradigms for stroke survivors

Practical considerations

4 solutions

1.     Stratify patients with an impaired arm and hand into different levels of 
dexterity

2. Using self-efficacy principles to overcome the lack of the patient’s
engagement towards arm-hand treatment and arm-hand performance

3. Easy to replace modularly-built trainings schedules fitted in time blocks to
adopt new insights into clinical practice

4.      Well-described (no protocolled) program containing stepwise,
comprehensible procedures, fitting 80% of the stroke rehabilitation population
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PART 1

Taking care and prevention

PART 2

Task-oriented Arm hand skill performance training program

Program 1

Non functional hand performance

Program 2

Gross motor grip performance

Program 3

Functional performance

Concise Arm and hand Rehabilitation Approach in Stroke (CARAS) (Franck et al; 
Open Journal of Occupational Therapy, 2015

CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

PART 1

Taking care and prevention

Program 1

Non functional hand performance

CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

= no activity / flexion synergy (FMA  0 – 22)  (ARAT 0 - 4)

social influence

attitude

Self- efficacy

intention

behaviour

Education

Supple & painfree: Passive exercises

Positioning

Stimulation: Active exercises

Test

Application of mobility aids/ equipment
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CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

PART 2

Task-oriented Arm hand skill performance training program

Program 2

Gross motor 
grip performance

first distal selectivity flexion wrist / extension wrist (FMA 23 – 52) (ARAT 4 – 42)

Program 3

Functional performance

suitcase grasp/cill. grasp/tweezers grasp - clumsy hand (FMA 52 – 66)(ARAT 42 – 57)

CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

Improvement of arm hand function and arm hand skill performance 
towards (ADL) independency

Increase of self-perceived arm-hand skill performance in daily tasks
outside clinical setting 

Participate in society and fulfill sociale roles as needed

Program 2

Gross motor grip performance

Program 3

Functional performance

Patients perspective:
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CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

Improvement of arm hand function and arm hand skill performance 
towards (ADL) independency

Rehabilitation of a heterogene patient population and associated recovery 
patterns of recovery of arm-hand performance

Well described arm hand program offering stepwise, comprehensible
procedures towards transparancy and more predictable outcomes

Allow quick (technological) adaptations to novel and effective innovations
without rearranging treatment planning

Program 2

Gross motor grip performance

Program 3

Functional performance

clinical perspective:

CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

Arm hand 
Function

Arm Hand Skill Performance Level of 
Activity

Level of 
Participation

Stroke

Arm-hand rehabilitation
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CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

Discuss homework assignments

Goal setting

Check quality of skills / activities

Training / exercises

Check quality of skills / activities

Homework assignments

Friday

Monday

Example CARAS program 3 / pulling blankets

Monday 9:30 AM pre-session

Program 3

Functional performance
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Client program 3 / analysis

Content
 Aimed at the task

(what)

 Aimed at 
performance level 
(how) 

Focus of attention: 
 external or 

internal focus

Form 
 Verbal -Non-

verbal
 (haptic-video-

photo-written -
akoustic)

Content
 Knowledge of 

performance

 Knowledge of 
results 

Timing
 During or after

performance

Organisation
environment
 calm - lively

Organisation task
Simple   - complex
Whole task - part-task

limited number of 
degrees of freedom

- open
Organisation practice
massed – distributed
blocked-random

Kleynen M, Braun SM, Rasquin SMC, Bleijlevens MHC, Lexis MAS, Halfens J, et al. (2015) Multidisciplinary Views on Applying Explicit and Implicit 
Motor Learning in Practice: An International Survey. PLoS ONE 10 (8)

Dysmetry

Propriocepsis

Strength

Perceptual
learning

Post – stroke shoulder pain and the shoulder ‘at risk’
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shoulder issues in post-stroke phase
primarily affected versus secondary affected

primarily
Neurologic deficts

secondary
Biomechanical deficits 

Optimal shoulder movements
Analysis short version/shoulder

depression retraction
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Pulling blankets. Succes  not – /+ almost

Hyperext thoracal- handgrip --

Act antefl +/- , a abd +/-,  a add +/-, exorot -, 

Elevation, Anterior tilt, inferior rotation / LSST pos 

scapthor ritm -- / SAT positive

Yes, ghl: anterior side capsula, scap-thor: hyperresistance
towards endorotation ( subs-scap – latt dorsi)

Yes total movement chain

Stretch  anterior GHL . Latt
dorsi

rolstoel met > actieve zit en 
lumbaalsteun

scapulair / glenohumeral exo and total movement chain 
training

analysis shoulder in post stroke phase

CARAS workbook program 2 & 3 example

Strength

Dysmetry

Propriocepsis

Pull blankets 

Strength scap/glenoh/..
Propriocepsis/ bodymap./..

1. stretch exercise 11b

2. scapular exercise 1a

3. kinematic chain exercise 6

4. functional strength task

5
6
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CARAS / program 3 / suggestions for training

Scap_stab_ex1 Scap_stab_ex2 Glenohum_ex1 Glenohum_ex2

Functional_ex1 Functional_ex2 Functional_ex3 Task-specific

Task-specific

Exercises (examples)

1 2 3 4

5 6 7 8

Optimal shoulder movements
suggestions for Training at funtion level

Exercises (examples in workbook)

Stretch exercises Scapulothoracal exercises
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Optimal shoulder movements
suggestions for Training at function level

Exercises (examples in workbook)

Kinetic chain exercisesGlenohum exercises

Monday, 45 minutes post- session

Example CARAS program 3 / pulling blankets
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Friday morning 10.30 AM post session

Example CARAS program 3 / pulling blankets

CARAS module based group training
(generalisation towards other, untrained tasks) 

Program 2

Gross motor grip 
performance

Program 3

Functional performance

Build a tower
with plastic coffee cups

Fold an airplane50 exercises
with a towel

A soft boiled egg

Having lunch
During flight

Handle 
A cardboard box

Glass race

Tax 
Rebate or debt

50 exercises
with a chair

Handle 
A coffee cupGroceries

Have a drink
In the pub

Hooverball

Easy Medium Hard

Packing presents
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CARAS module based group training
(generalisation towards other, untrained tasks)

Program 2 Program 3

Have a drink
In the pub

Handle 
A cardboard box

Lunch  
During the flight

(based on analogy learning principles)

4. Experience improvements in arm hand skill performance and arm-hand

function; (changes in physiological state)

Principles of Self-Efficacy

empowering stroke patients in regaining full potential of their affected hand

1. Recognize improvements in task performance; (mastery experience)

2.   Observe and learn from improvements made by peers; (vicarious experience)

3.    Being encouraged or persuaded and ignore less succesfull performance; 

(verbal, social persuasion)

Bandura, 1994; Jones et al., 2006; Korpershoek, 2011
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Example CARAS program 3 / pulling blankets

Monday
Removal of blankets

0 10

Friday 

Wednesday

Self-efficacy / mastery experience

5
6

8

CARAS results
(cohort study)

Changes in arm-hand function and arm-hand skill performance in 
patients after stroke during and after rehabilitation. Franck JA, et 
al., (2017) PLoS ONE 12(6)

Changes in actual arm-hand use in stroke patients during and after 
clinical rehabilitation involving a well defined arm-hand 
rehabilitation program. A prosp cohort study. Franck JA, et al., 
(2019) PLoS ONE 14(4)

Arm hand function (AHF)1
Arm hand skill performance (AHSP)2
Self perceived performance3
Actual arm hand use4

significant improvements on AHF AHSP 
and perceived performance in mildy
and moderately impaired arm hand

significant improvements during and
after (1 yr) follow-up

significant improvements on actual
arm hand performance mildy and 
moderately impaired arm hand 
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CARAS results
(cohort study results)

Changes in arm-hand function and arm-hand skill performance in patients after stroke during and after 
rehabilitation. Franck JA, et al., (2017) PLoS ONE 12(6)

Changes in actual arm-hand use in stroke patients during and after clinical rehabilitation involving a well defined 
arm-hand rehabilitation program. A prosp cohort study. Franck JA, et al., (2019) PLoS ONE 14(4)

Arm hand function (Fugl Meyer Assessment) 

Arm hand skill performance   (Action Reseach Arm Test)
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CARAS results
(cohort study results)

Actual arm hand use accelerometry

Mild  
Moderate
Severe



22-5-2023

16

low-cost functional technology / pharmacological 
interventions embedded in CARAS

FES 

BoNT / ESTW 

Hand orthoses

robotics embedded in CARAS

Program 2

Gross motor grip performance

Program 3

Functional performance

Robotics integrated in CARAS

Analysis Measurements

Task-specific training 

Pull blankets 
Strength 

scap/glenoh/..

1. strech exercises 11b …
 2. program x robotics x
 3. program z robotics y
4. Task specific

Content arm-hand training / example robotics

Back to task-specific training 
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CARAS CONSORTIUM

India

Nepal

shouldercourse

Caras international

Chennai
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PART 1

Taking care and prevention

PART 2

Task-oriented Arm hand skill performance training program

Program 1

Non functional hand 
performance

Program 2

Gross motor grip performance

Program 3

Functional performance

CARAS
Concise Arm and hand Rehabilitation Approach in Stroke

CARAS versus GRASP

CARASGRASP

Improving self perceived armhand skill
performance and actual arm-hand 
performance

Improving hand function and strength

education towards exercises to maintain a 
certain level of arm hand performance outside
clinical setting

Education towards arm hand exercises post 
discharge

Technology assistive devices incorporated
(facultative)

No technology assistive devices

Groupwise - individual - independentlyIndividual - independently

3 levels   (FMA 0 – 22 / 23 – 42 / 46 - 66  
(no wrist extension)

3 levels (FMA 10 – 25 / 26 – 45 / 46 – 58)
(wrist extension)

Stepwise guideline adjusted to needsProtocol-based (?) adjusted to needs

No contract Behavioural contract 

International operational / 3 versions
(hospital caras , elderly rehab caras , private 
practice - home based practice caras)

International operational / 2 versions
Hopsital Grasp and home Grasp

Level of content

Organisational level
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Han Franck         han.franck@gmail.com info@franck-handskills.nl          +31647155506

Questions
& 

thank you for your attention


