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Neurological Rehabilitation
Assessment and intensive therapy to enable 

participationof clients in community lifeé..

Assessment and intensive therapy to enable 

participation of clients in community life       

by improving motor, cognitive, and 

metacognitive abilities as well as          

activities of daily living.
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Key Principles for 

Rehabilitation

Rehabilitation following a neurological deficit 

requires:

Åtask-specific practice

Åhigh intensity, repetitive exercise

Åactivities that can be graded to be demanding 

but feasible

Åvaried, meaningful & purposeful environmental 

contexts 

Åincreased patient empowerment and 

participation
(Carr & Shepherd 1987; Winstein 1991; Dean et al. 2000;     

Lamontagne & Fung, 2005)
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Virtual Reality

Applying interactive simulations created with computer 

hardware and software to present users with 

opportunities to engage in environments that appear 

and feel similar to real world objects and events
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Why do we need VR for 

rehabilitation?
Consider conventional therapy
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ñVirtual presence...is experienced by a person 

when sensory information generated only 

by and within a computer compels a feeling 

of being present in an environment other 

than the one the person is actually in.ò

(Sheridan,1992,pg.6)

Virtual Presence ïsubjective feeling of being 

present in a simulated environment

Key concept for VR-

based therapy: Presence

Åincreased motivation

Ådeeper emotional response

Åenhanced performance

A high sense of presence may 

lead to é..

However, the evidence from the literature is still controversial

Schuemie et al., 2001

Presence and its relationship 

to the effectiveness of VR-

based therapy
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What Virtual Reality doesn t have to be
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Veridian System

What Virtual Reality can be
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A lesson from Dr. Seuss
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9 Head tracking comparison clip during Distractions.avi
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Traditional Executive Function
Assessment

ÅStandard neurocognitive tests: 
ïLack of sensitivity 

ïFar away from everyday life 
situations      (Godefroy et al., 2004)

ÅEcological  neurocognitive tests: 
ïReal time, Real situation (MET)

ïLimited use for patients without 
autonomy  (Shallice & Burgess, 1991)

ÅTest of scripts : 
ïPlan generation

ïNo action          (Abbott et al., 1985)

WCST

VAP-S: Virtual Action Planning 
Supermarket

Designed with two main software: 3DStudioMax and Virtools

Klinger E., Mari® R.M. et al.,  2002-2005, GREYC-ENSICAEN, CHU de Caen

Shopping Task

ÅVerbal information:

ï In the supermarket, you should 

buy: 

Åone baguette

Ågreen apples

Å2 kg bag of detergent

Åone kilo of flour

Åone t-shirt for child

Å two artichokes

Åbeige socks. 

ïYou may pay by clicking on the 

purse icon that is on the screen.

List display on the screenMari® et al., 2003

ÅThe user

ïSelects items by 

using the mouse

The items

Appearin the 

cart

Disappear

from the icon

list Record of trajectory, time and actions

Assessment Session 
Performance 
comparison

Control :

Duration :  8 min

Distance : 215 m

Stops :       25

Used also for other populations including stroke, and MCI

Patient with PD :

Duration :  25 min

Distance : 469 m

Stops :       67

Klinger et al., 2006
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Using VR Scenarios for Different Populations

30 August 2009 27

VR for mechanical neck disorders: 

Study Objectives

ÅDevelop a virtual environment (VE) that will 
provide an objective and reliable tool for the 
assessment of cervical spine kinematics. 

ÅCompare cervical spine kinematics of 
asymptomatic subjects with those of individuals 
suffering from mechanical neck disability.

30 August 2009 28

Features

ǐWeight - 200 gram

ǐColor display

ǐ800 X 600 pixel resolution

ǐStereo display

Head sensor

Sternal sensor

Head Mounted Display (HMD) 
i-glasses HRV Pro, ñVirtual Realitiesò

30 August 2009 29

Application ïñKill the Fly!ò

GameMaker software

�ƒ Fly position ïeliciting                                              flexion-

extension & right-left rotations 

�ƒ Head movement ïcurser

�ƒ Curser on fly ïspray killing the fly with a Buzz!

�ƒ Initial position ï90% of range (Scaling of screen)

�ƒ Progression in 2 degree increments

�ƒ Movement direction randomized

�ƒ Establishment of maximum range ïfailing to hit fly 3 times

30 August 2009 30

Subjects

Control Group 

(N=42)

Symptomatic 

Group (N=25)

RangeMean (SD)RangeMean (SD)

23-6435.33 (12.40)22-6539.04 (12.72)Age

31 F; 11 M16 F; 9 MGender

1.5 - 24043.40 (53)Duration 

(months)

3 - 2311.60 (4.88)NDI

25 - 5335.74 (5.71)TAMPA

0 - 93.30 (2.05)VAS

12 R, 6 L,     

7 Bil.

Symptomatic 

side

7 Y; 18 NWAD

Experimental protocol

Stage Approximate 

duration

Warm up Free movements, 

and introductory VR 

session

3 minutes

Conventional 

measurement

Movements to 6 

directions

1-2 minutes

Virtual Reality VR game, random 

direction order

7 minutes

Conventional  

measurement

Movements to 6 

directions

1-2 minutes


