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Abstract :

Title: Effectiveness of a Motor Rehabilitation Program in Developing
Sensorimotor Abilities in Children with Cerebral Palsy: An Experimental
Single-Case Study of a Six-Year-Old Child with Spastic Diplegia

Objective: This study aimed to design and evaluate the effectiveness of a
motor rehabilitation program for developing sensorimotor abilities in a six-
year-old child diagnosed with spastic diplegic cerebral palsy.

Methodology: The study adopted a single-case experimental design, which
was considered the most appropriate approach for addressing the research
problem. The rehabilitation program was implemented over a period of three
(3) months, with three (3) therapy sessions per week. The intervention
incorporated sensorimotor stimulation and a gradual progression in exercise
intensity to promote the development of the participant's sensorimotor
abilities. Assessment was conducted using the Gross Motor Function
Measure (GMFM-66 User's Manual) and the Quality of Upper Extremity
Skills Test (QUEST) to evaluate changes in sensorimotor performance. Four
assessment points were completed: baseline (pre-test), the first post-test after
one month, the second post-test after two months, and the final assessment
at the end of the intervention.

Results: The results demonstrated progressive improvements across the four
assessment periods. The participant achieved higher scores on the Gross
Motor Function Measure and showed improved performance on the Quality
of Upper Extremity Skills Test, indicating the effectiveness of the motor
rehabilitation program in enhancing sensorimotor abilities. These findings
suggest that individualized rehabilitation programs tailored to the
neurological and motor characteristics of each child, combined with early
intervention and sensorimotor training principles, can effectively improve
sensorimotor abilities in children with cerebral palsy.

Recommendations: The study recommends implementing individualized
rehabilitation programs in rehabilitation centers and home-based settings. It
also encourages future research involving larger samples and different
clinical types of cerebral palsy to further validate the effectiveness of such
interventions.

Keywords: Motor rehabilitation; Sensorimotor abilities; Spastic diplegic
cerebral palsy; Gross Motor Function Measure (GMFM-66); Quality of
Upper Extremity Skills Test (QUEST).



Résumé

Titre: Efficacité d'un programme de rééducation motrice dans le développement des
capacités sensori-motrices chez les enfants atteints de paralysie cérébrale: étude
expérimentale a cas unique d'un enfant de six ans atteint de diplégie spastique

Objectif: Cette étude vise a concevoir et a évaluer I'efficacité d'un programme de
rééducation motrice destiné a développer les capacités sensori-motrices chez un enfant de
six ans atteint de paralysie cérébrale spastique de type diplégique.

Méthodologie: L'étude a adopté un protocole expérimental a cas unique, considéré
comme le plus adapté a la problématique de recherche. Le programme de rééducation a
été appliqué pendant trois (3) mois, a raison de trois (3) seances thérapeutiques par
semaine. L'intervention reposait sur la stimulation sensori-motrice ainsi que sur une
progression graduelle de l'intensité des exercices afin de favoriser le développement des
capacités sensori-motrices du participant. L'évaluation a été réalisée a l'aide de la Gross
Motor Function Measure (GMFM-66 User's Manual) et du Quality of Upper Extremity
Skills Test (QUEST). Quatre évaluations ont été effectuées : une évaluation initiale (pré-
test), une premiere évaluation aprés un mois, une deuxieme apres deux mois et une
évaluation finale a l'issue du programme.

Résultats: Les résultats ont montré une amélioration progressive des performances au
cours des quatre périodes d'évaluation. Le participant a obtenu des scores plus élevés au
GMFM-66 et a présenté une amélioration de la qualité des habiletés du membre supérieur
mesurée par le QUEST, ce qui confirme I'efficacité du programme de rééducation motrice
dans le développement des capacités sensori-motrices. Ces résultats suggérent que des
programmes individualisés, adaptés aux caractéristiques neuro-motrices de chaque
enfant, associés a une intervention précoce et fondés sur les principes de I'entrainement
sensori-moteur, contribuent efficacement a I'amélioration des capacités sensori-motrices
chez les enfants atteints de paralysie cérébrale

Recommandations:  L'é¢tude recommande la mise en ceuvre de programmes
individualisés de rééducation dans les centres de réadaptation ainsi qu'a domicile. Elle
préconise également la réalisation d'études futures portant sur des échantillons plus
importants et sur différents types de paralysie cérébrale afin de confirmer I'efficacité de
ces interventions.

Mots-clés : Réeducation motrice ; Capacités sensori-motrices ; Paralysie cérébrale
spastique de type diplégique ; Gross Motor Function Measure (GMFM-66) ; Quality of
Upper Extremity Skills Test (QUEST)
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GROSS MOTOR FUNCTION MEASURE (GMFM)
SCORE SHEET (GMFM-88 and GMFM-66 scoring)

Version 1.0
Child’s Name: ID #:
Assessment date: GMFCS Level '
year / month /day
Date of birth: D D D D D
) year / month /day I 1 1 v Vv
Chronological ‘age: Testing Conditions (eg, room, clothing, time,

years/months others present)

Evaluator's Name:

The GMFM is a standardized observational instrument designed and validated to measure change in
gross motor function over time in children with cerebral palsy. The scoring key is meant to be a general
guideline. However, most of the items have specific descriptors for each score. It is imperative that the
guidelines contained in the manual be used for scoring each item.

SCORING KEY O = does not initiate
1 = initiates
2 = partially completes
3 = completes
NT = Not tested [used for the GMAE scoring*]

It is now important to differentiate a true score of “0” (child does not initiate)
from an item which is Not Tested (NT) if you are interested in using the
GMFM-66 Ability Estimator Software.

*The GMFM-66 Gross Motor Ability Estimator (GMAE) software is available with the GMFM manual (2002). The advantage of
the software is the conversion of the ordinal scale into an interval scale. This will allow for a more accurate estimate of the child’s
ability and provide a measure thatis equally responsive to change across the spectrum of ability levels. Items that are used in the
calculation of the GMFM-66 score are shaded and identified with an asterisk (*). The GMFM-66 is only valid for use with children
who have cerebral palsy.

Contact for Research Group:

Dianne Russell, CanChild Centre for Childhood Disability Research, McMaster University, Institute for
Applied Health Sciences, McMaster University, 1400 Main St. W., Rm. 408, Hamilton, L8S 1C7

Tel: North America - 1 905 525-9140 Ext: 27850

Tel: All other countries - 001 905 525-9140 Ext: 27850

E-mail: canchild@mcmaster.ca Fax: 1 905 522-6095

Website: www.fhs.mcmaster.ca/canchild

1T GMFCS level is a rating of severity of motor function. Definitions are found in Appendix | of the GMFM manual (2002).
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Check (v') the appropriate score: if an item is not tested (NT), circle the item number in the right column

Item A: LYING & ROLLING SCORE NT
1. SUP, HEAD IN MIDLINE: TURNS HEAD WITH EXTREMITIES SYMMETRICAL. ... veveveeevrrecerssenes g|:| 1|:| zlj 3|:] 1.

* 2. SUP: BRINGS HANDS TO MIDLINE, FINGERS ONE WITH THE OTHER .....o.vvveeeeeeeceee e 0 |:| 1 I:l 2|:| 3 |:] 2.
I o L s S e o|:| 1[:| 2D 3D 3.

4. SUP: FLEXES R HIP AND KNEE THROUGH FULL RANGE ... cvvveeveveesssssiees s ssses s sess s ssesens o|:| 1[:| 2D 3D 4.

5. SUP: FLEXES L HIP AND KNEE THROUGH FULL RANGE ... 0 1] 2] 3[J 5.

* 6.  SUP: REACHES OUTWITH R ARM, HAND CROSSES MIDLINE TOWARD TOY . 0 I:l 1 [:l 2D 3 D 6.
* 7. SUP: REACHES OUTWITH L ARM, HAND CROSSES MIDLINE TOWARD TOY.....vveeeeesesee e eeevreeeeeee 0 |:| 1 D 2D 3 D 7.
8. SUP:ROLLSTOPROVER R SIDE ..o o] <[ 200 s[ &

9. SUP:ROLLSTOPROVER L SIDE ......coveveveeces e o|:| 1D 2I:| 3D 9.
B0, PRUFTSHEADUPRIGHT wovvve e oeeees e se e seeses e sessese e 0 |:| 1 D 2D 3 D 10.
11 PR ON FOREARMS: LIFTS HEAD UPRIGHT, ELBOWS EXT., CHEST RAISED .....cvvvvvveeesceraieeneeeas 0|:| 1[:] 2[3 3D 14.

12, PR ON FOREARMS: WEIGHT ON R FOREARM, FULLY EXTENDS OPPOSITE ARM FORWARD .............. 0 D 1 D zlj 3 D 12,

13. PR ON FOREARMS: WEIGHT ON L FOREARNM, FULLY EXTENDS OPPOSITE ARMFORWARD .....cc.c0coo. O |:| 1 D 2|:] 3 D 13.

14:  PRUROUSTOSUPOVER RESIDE: sov sovassssssonsnn s mot ot o sossis s s oty S ousismionnss 0 |:| 1 D 2|:| 3 D 14.

18 PRUROUS TOBUPOVERIL SIDE R oo ssvsvesssscesrsatinson s oots Seussesssvssdss st Jovs oot St saatinasss 0 D 1 D 2E] 3 D 15.

16.  PR:PVOTSTO R 90° USING EXTREMITIES. ....vvoovvvveiessosoisss s 0 |:| 1 D zlj 3 D 16.

17. PR PVOTSTO L 90 USING EXTREMITIES .....vvvovvvveievsoroisss s o|:| 1|:I 2|:| 3|:| 17.

TOTAL DIMENSION A | |

Item B: SITTING SCORE NT
* 18, SUP, HANDS GRASPED BY EXAMINER: PULLS SELF TOSITTING WITH HEAD CONTROL ......... o] 1 200 s
19.  SUP:ROUSTO R SIDE, ATTAING SITTING tsvvuccissess oo s oo tsnsests i i s o] O 0 300 19

20.  SUP:ROLLSTO L SIDE, ATTAINS SITTING s[] 20
_— SIT ON MAT, SUPPORTED AT THORAX BY THERAPIST: LIFTS HEAD UPRIGHT, MAINTAINS OD 1D 2|:| 5 D 2.

S ECONDS sz oms s o B B O SO B R R S S s
U2 e o0 O B0 50 2

* 23, SIT ON MAT, ARM(S) PROPPING: MAINTAINS, 5 SECONDS

o« .0 0 23

* 24 SIT ON MAT: MAINTAINS, ARMS FREE, 3 SECONDS ......evvvoesscseovsseeeeressssnsssoe s o] [ 20 [0 2
% SIT ON MAT WITH SMALL TOY IN FRONT: LEANS FORWARD, TOUCHES TOY, REERECTS

25 ATHOUTARMPROPPING..... .o e o1 «O =L 50 25
* 26, SIT ON MAT: TOUGHES TOY PLAGED 45° BEHIND GHILD'S R SIDE RETURNS TO START..........o....... o] 1 0 s[ 28
* 27 SIT ON MAT: TOUCHES TOY PLACED 45° BEHIND CHILD'S L. SIDE, RETURNS TO START ......vvvvvvvvveeen o] [ 200 s 27

28. R SIDE SIT: MAINTAINS, ARMS FREE, § SECONDS ....vouuurnrnsrvevssmssesmsnmssssssssssssssasnsnmssssssssssssnsens o] 1[] 2[] 3] 28

29. L SIDE SIT: MAINTAINS, ARMS FREE, 5 SECONDS...........oovvurcvuessscssssasssanssmssensssasssssssssssnsens o] O 200 s 20
¥ 30.  SIT ON MAT: LOWERS TOPRWITHCONTROL ...ocvvuvrnrorceesssssssssmssosssssssssssssmssssssssssssnsnne o] 1[0 2[J s3[J %
* 31, SIT ON MAT WITH FEET IN FRONT: ATTAINS 4 POINTOVER R SIDE .....c.ovuvvevveeniriecricenns o] [ 2] s3[] 31.
* 32, SIT ON MAT WITH FEET IN FRONT: ATTAINS 4 POINT OVER L SIDE .....cvovvvevenreccrieenns 0 D 1 [:I ZD 3 D 32

33, SIT ON MAT: Pivors 90°, WITHOUT ARMS ASSISTING .................

5[] %
;L] 34

* 34, SIT ON BENCH: MAINTAINS, ARMS AND FEET FREE, 10 SECONDS

*OB6: ST ANTAINGSHTION SMALLTBENCH xusauicssssausosssusnssnin s ssssuis snsssssosaes st a0 s[] 3.
* 36, ONTHE FLOOR: ATTAINS SIT ON SMALL BENGH........ovvvvvovvesavss s s[] 36
* 37.  ONTHE FLOOR: ATTAINS SIT ONLARGE BENCH ......cccocvvaveressnsssconsssnsse s ssnsssnssonsannes s[] 37

TOTAL DIMENSION B | |
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Item

C: CRAWLING & KNEELING

PR: CREEPS FORWARD 1.8M (8") ...oveeeeeeeec ettt
4 POINT: MAINTAINS, WEIGHT ON HANDS AND KNEES, 10 SECONDS
4 POINT: ATTAINS SITARMS FREE ....c..veoveeeeuesereesessesessssesessessessesssesessesessssssseseessssesssesessesnenee

PR: ATTAINS 4 POINT, WEIGHT ONHANDS AND KNEES ........vueeveesesuaeesnesseesensesee s e e ensesssneesenseen
4 POINT: REACHES FORWARD WITH R ARM, HAND ABOVE SHOULDER LEVEL ......eceveeveeeceecreeveeeeneenn
4 POINT: REACHES FORWARD WITH L ARM, HAND ABOVE SHOULDER LEVEL

4 POINT: CRAWLS OR HTCHES FORWARD 1.8M (B6) ....eveoveeeveei e
4 POINT: CRAWLS RECIPROCALLY FORWARD 1.8M (6') ....cvuiuriiieiieiceeeceeie e
4 POINT: CRAWLS UP 4 STEPS ON HANDS AND KNEESIFEET .........cooovusevessesseneseseenmsssnesesssseseneans
4 POINT: CRAWLS BACKWARDS DOWN 4 STEPS ON HANDS AND KNEES/FEET ...... o
SIT ON MAT: ATTAINS HIGH KN USING ARMS, MAINTAINS, ARMS FREE, 10 SECONDS.......vvevvereeence
HIGH KN: ATTAINS HALF KN ON R KNEE USING ARMS, MAINTAINS, ARMS FREE, 10 SECONDS .............

HIGH KN: ATTAINS HALF KN ON L KNEE USING ARMS, MAINTAINS, ARMS FREE, 10 SECONDS ...............
HIGH KN: KN WALKS FORWARD 10 STEPS, ARMS FREE .........cvuueevessveesesseeseseesesse e nsaesaesennene

5[] 38
5[0 2.
s[] 40
s[] 41
s[] 42
s[] 43
s[] 44
3[] 45
s[] 46
s[] 47
s[] 48
5[ 4.
3[] 50
s[] 51

TOTAL DIMENSION C I

D: STANDING

SCORE

38.
* 39
* 40,
o4,
* 42
* 43
* 44,
* 45
* 46
47.
* 48
49.
50.
o1
Item
¥ 52
* 53
* 54,
x 55,
* 56
57
* 58
* 59,
* 60.
A
62
* 63
* 64

ON THE FLOOR: PULLS TO STD AT LARGE BENCH ....c.eeeesases e seescesesse e ssesemseseneane
STD: MAINTAINS, ARMS FREE, 3 SECONDS ... vvvveeeeeeeeseeseesenseseeseseessesseesesseseessss s sensensesensene
STD: HOLDING ON TO LARGE BENCH WITH ONE HAND, LIFTS R FOOT, 3 SECONDS.........rvvereerervencnenes
STD: HOLDING ON TO LARGE BENCH WITH ONE HAND, LIFTS L FOOT, 3 SECONDS .....e-vvveveeeeeceecaeeeae
STD: MAINTAINS, ARMS FREE, 20 SECONDS....

STD:UETS |5 EOOT ARMS FREE 0 SECONDS e
STD: LIFTS R FOOT ARMS FREE. 10 SEGONDS - i s
SIT ON SMALL BENCH: ATTAINS STD WITHOUT USING ARMS ........ceevuneerseieeseraenesssesenaessesensens
HIGH KN: ATTAINS STD THROUGH HALF KN ON R KNEE, WITHOUT USING ARMS ......cveveeesrerecnsevnens
HIGH KN: ATTAINS STD THROUGH HALF KN ON L KNEE, WITHOUT USING ARMS......c..cceveeerseeae s
STD: LOWERS TO SIT ONFLOOR WITH CONTROL, ARMS FREE ......-ve-veeveveesessees e e snnsensesensens
STD: ATTAINS SQUAT, ARMS FREE ....co..ceeveeressaneseesnesseseseesesseseesesessseeseesesseseessesessensssessesanenne
STD: PICKS UP OBJECT FROM FLOOR, ARMS FREE, RETURNS TO STAND ... vs- e veeesseeees e eesecenennces

o]
o]
o
o
o
o
o
o
o
o
o
o[
o

1]
1]
n
1
1
[
1
1
1
1]
1

1

2]
2[]
Pl
Pl
.
.
2
.
2
2
2
2
Al

TOTAL DIMENSION D I
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Item E: WALKING, RUNNING & JUMPING SCORE NT

* 65. STD, 2 HANDS ON LARGE BENCH: CRUISES 5 STEPSTO R.....o e 0 D 1 D 2 D 3 I:] 65.
*  66. STD, 2HANDS ON LARGE BENCH: CRUISES 5 STEPSTO L ...cccvvcrveeeries s o] O 20 s[J es
¥ 67.  STD, 2HANDS HELD: WALKS FORWARD 10 STEPS..........oovveurmmrreeessscsnnensessnnnennees o] [0 200 s[J e
* 68.  STD, 1 HAND HELD: waiks FORWARD 10 STEPS.... o] 1[0 200 s3[] es.
8 ST WAL K FORWARD 0 ST o] 1[0 20 3[d ee
¥ 70.  STD: WALKS FORWARD 10 STEPS, STOPS, TURNS 180°, RETURNS ......vvevvveceeerenveveeeenees o] O 20 30 mn
XL STD: WALKS BACKWARDADISTEPS woviess e o e o] 1[0 20 30 .

* 72.  STD: WALKS FORWARD 10 STEPS, CARRYING A LARGE OBJECT WITH 2 HANDS ...

o] [ 20 30 72

* 73, STD: WALKS FORWARD 10 CONSECUTIVE STEPS BETWEEN PARALLEL LINES 20Cm (8") APART o[ 1[0 20 30

* 74, STD: waKs FORWARD 10 CONSECUTIVE STEPS ON ASTRAIGHT LINE 20 (3/4") WIDE........ ol 1[0 20 30 7a
¥ 75.  STD: STEPS OVER STICKATKNEE LEVEL, R FOOT LEADING........o.cvoeeereeeencireeiesceienccinenne o] O =20 sJ 7
¥ 76.  STD: STEPS OVER STICKATKNEE LEVEL, L FOOT LEADING w..cvvvvveveveeeveeeeremsessessnsnnseneeee ol [ 20 30 7
¥ 77, STD:RUNS4.5M (15), STOPS ERETURNS occovvrreeerrrrsseesressseenssssssssessssnessseses o] O 20 0O 7
78 T S TGS B M R P00 T e o] [ 20 300 7

& 79.  STD: Kicks BALLWITH L FooT

o] O 200 s 7
OD 1[] 2E] 3[] 80.

* 80.  STD: yumps 30cm (12") HIGH, BOTH FEET SIMULTANEOUSLY

* 81, STD: JumPs FORWARD 30 €M (12"), BOTH FEETSIMULTANEOUSLY -..........oeeeeeeeees oo o] [ 20 300 a1
* 8. STDONRFOOT: HopsoN R FooT 10 TRESWITHINA B0cm (24") GRCLE ........... o] 1[J 200 300 &2
* 8. STDONLFOOT: Hoson L FooT 10 TweswirHA 60cm (24") CROLE ........... o[ ] 1[] 2] 3[] 8.
* 84 STD, HOLDING 1 RAIL: WALKS UP 4 STEPS, HOLDING 1 RAIL, ALTERNATING FEET.......... o] 1O 200 300 s
* 85 STD, HOLDING 1 RAIL: waikspown 4 steps HotomG 1 RaLALTERMATNG FEET ... o] 1[] 200 3[J s

¥ 86.  STD: WALKS UP 4 STEPS, ALTERNATING FEET 0[:| 1[:] 2[] 3D 86.

*  87.  STD: WALKS DOWN 4 STEPS, ALTERNATING FEET o] [ 200 30 e
*  88.  STD ON 15cm (6") STEP: JUMPS OFF, BOTH FEET SIMULTANEOUSLY -.vvr o cocveoeee o] 1O 200 300 ss

TOTAL DIMENSIONE | |

Was this assessment indicative of this child’s “regular” performance? ~ YES CIno O
COMMENTS:

©Mac Keith Press, 2002 Page 4 GMFM SCORE SHEET



GMFM RAW SUMMARY SCORE

DIMENSION CALCULATION OF DIMENSION % SCORES GOAL AREA
(indicated with ¢ check)
i i = = 9
A Lying & Roling Total D|r5n1en5|on A = x 100 % A [:I
» Total DimensionB = x 100 = % B. [
B. Sitting 60 60
i i = = 9
C. Crawihga Kneelhg Total Dimension C x 100 % & T
42 42
. Total DimensionD = x 100 = % D. [
D. Standing 2 39
E. Walking, Running & Total Dimension E = x 100 = % E [
Jumping 72 72
TOTAL SCORE = %A + %B + %C + %D + %E
Total # of Dimensions
+ + + + = %
5 5
GOAL TOTAL SCORE = Sum of % scores for each dimension identified as a goal area
# of Goal areas
= %
GMFM-66 Gross Motor Ability Estimator Score '
GMFM-66 Score = to
95% Confidence Intervals
previous GMFM-66 Score = to
95% Confidence Intervals
change in GMFM-66 =
1from the Gross Motor Ability Estimator (GMAE) Software
©Mac Keith Press, 2002 Page 5 GMFM SCORE SHEET



TESTING WITH AIDS/ORTHOSES
Indicate below with a check () which aid/orthosis was used and what dimension it was first applied. (There may be more than one).

AID DIMENSION ORTHOSIS DIMENSION
Rollator/Pusher.............ccccooovvcceeneece. ] HP Cotitiol somvnunammmanmams [ o
L [ C—————————— i I | Knee Control.........ccovorvrrrrrc ] s
H Frame Crutches. [ Ankle-Foot Control... [
Crutches . O Foot Control . (|
Quad Cane .... [ Shoes............ [
CaNE ..o ] N TS B
NONE ... ] Other (|
Other I:] (please specify)
(please specify)
RAW SUMMARY SCORE USING AIDS/ORTHOSES
DIMENSION CALCULATION OF DIMENSION % SCORES GOAL AREA
(indicated with y* check)
i i = = 9,
F. Lying &Rolling Total Dlr;enswn A = x 100 % A [
o Total Dimension B = % 100 = % B. []
G. Sitting 60 50 EE—
. . - = [
i, Grawiig® Knesiing Total Dimension C % 100 % c. [
42 42
: Total Dimension D = x 100 = % D. []
I.  Standing 39 39
J.  Walking, Running & Total Dimension E = % 100 = % E. [
Jumping 72 72
TOTAL SCORE = %A + %B + %C + %D + %E
Total # of Dimensions
] + + + + = = %
5 5
GOAL TOTAL SCORE = Sum of % scores for each dimension identified as a goal area

# of Goal areas

= = %

GMFM-66 Gross Motor Ability Estimator Score !

GMFM-66 Score = to
95% Confidence Intervals
previous GMFM-66 Score = to

95% Confidence Intervals
change in GMFM-66 =

1 from the Gross Motor Ability Estimator (GMAE) Software
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Quality of Upper Extremity Skills Test (QUEST)

.CanChild Centre for Childhood Disability Research, McMaster University ©
DeMatteo, C., Law, M., Russell, D., Pollock, N., Rosenbaum, P., & Walter, S.
(1993). Quality of Upper Extremity Skills Test (QUEST) Manual. Hamilton, ON:
.McMaster University, CanChild Centre



% results of the reliability and
validity studies indicate that the

QUEST is a criterion referenced

measure with good reliability
between observers and over time. The
QUEST correlated strongly with another
measure of hand function, the PDMS-FM.
This suggests that the QUEST may be
useful as a discriminative measure. The
QUEST does measure components of hand
function as well as quality of movement, and
the high correlations suggest that poor
quality is associated with poor hand function.

The fact that each domain of the QUEST
correlated highly with the PDMS-FM total
score suggests that each domain of the
QUEST is likely measuring aspects of hand
function as well as quality. The correlations
between the different domains of the
QUEST and the PDMS-FM suggest that it is
not measuring exactly the same attributes as
the PDMS-FM. The grasp domain on the
QUEST correlates highly with all areas of the
PDMS-FM. This resultis logical because the
ability to grasp is an important component of
many items measured on the Peabody.
Protective extension is quite different from
any part of the PDMS-FM, and as expected,
it had a lower correlation with the PDMS-FM.

The QUEST provides information related to
movement and postural responses that are
not available through the PDMS-FM.
Therefore, we recommend using both
measures for a more comprehensive
assessment.

The QUEST was designed so that scoring is
related to severity of disability irrespective of
age. This allows for a young and mild child
to score well or an old and severe child to
score poorly. This is supported by the
evidence of lower correlations with age than
with ratings of hand function severity. It is
assumed that a child with no disabilities
would score perfectly in all areas of the
QUEST except grasp by about 18 months of
age.

Evidence of the responsiveness of the
QUEST is inconclusive. The NDT/Casting
study results showed that children receiving
casting in the presence of regular
neurodevelopmental therapy improved
significantly on the QUEST. As casting
theoretically affects the biomechanical
performance and tone of the upper limb,
these results suggest that this measure may
be responsive to evaluating the qualitative
aspects of function. However, correlations
between the change scores on the QUEST
and parent and therapist ratings of change
were low. This may be explained by the fact
that they were asked to rate changes in
function, not quality of movement. Specific
information about changes in quality of
movement is currently being collected as
part of a second NDT/Casting study. We
hope these studies will help further evaluate
the responsiveness of the QUEST.

The QUEST has been developed by
therapists for therapists and its greatest
strength lies in its clinical utility for describing
quality of movement and planning
intervention programs in children with
cerebral palsy. It is a reliable measure which
correlates strongly with another previously
validated measure of hand function.



The total testing time including administration and scoring should be approximately 45 minutes.
1. The child should be dressed in a short sleeved shirt so that elbows can be easily seen.
2. When a table is used during the evaluation, it should be at a height just above waist level.

3. The child should be seated in a chair (insert if required) with hips and knees at right angles and
feet flat on a surface, floor or footrests.

4. The child should not be wearing any devices on the upper extremities during testing.

5. Facilitate movements through verbal encouragement, toys, demonstration, and/or handling the
child as necessary. The child must demonstrate the required position without physical assistance,
e.g., the therapist cannot hold the arm in extension against gravity, but may facilitate this through
weight bearing, placing, etc.

6. The child must hold the position for at least 2 seconds.

7. The order of administration can be changed to suit the child and therapist.

8. If a child has a fixed contracture, the contracted position should be considered full range, e.g.,

if the child is lacking 10 degrees of extension due to a contracture, that position is considered full
extension for that child.

Equipment:
quiet room blank paper
chair and/or seating system Cheerios cut into quarters
table just above waist level mat
four one-inch cubes small bench (optional)
cup QUEST manual/score sheets
regular size crayon or pencil toys, puppet, bubbles

The score must be entered in every scoring box even if the item is not tested (i.e., yes, no, not
tested). Every effort should be made to complete the entire assessment.

For any item for which the therapist is not sure of the child's response or thinks the child is aimost
doing it, the score must be NO.



Scoring Key:

v’ = Yes (able to complete item according to specification) Yes = 2 points
X = No (can not or will not complete item) No =1 point
NT = Not Tested (not able to administer item) NT =1 point

Each abnormal movement in posture section = -1 point

The number of items receiving a yes (), no (X), or not tested (NT) score are summed at the bottom
of each page and at the end of each section of the test. These summaries are transferred to the
QUEST scoring sheet and scores are calculated. Because the scoring system uses 1's and 2's, initial
scores range from 50 to 100. These are standardized to range from zero (or below zero in grasp
section) to 100 using the formula on the score sheet. This summary score is transferred to the front
of the measure. If a complete section is not tested, no score for that section is calculated.

This section is administered while the child is seated and a table is required for wrist, grasp and
finger items. The joint to be scored is listed in the top centre of each page. The item to be scored is
on the left side. The scoring scheme is in the middle of the page and the criteria are on the right side.
All criteria must be met in order to score a YES for the item. If a child scores YES in the "greater than
half" range category, then the "less than half" range is given credit. In other words, if the child can
do the more difficult movement, then they are automatically credited with the simpler movement.

Independent finger movement: The child must wiggle and move every finger. Associated reactions
are not acceptable (e.g., changes in muscle tone, clawing, thumb adduction, increased wrist and/or
elbow flexion, shoulder elevation). Associated movements are part of normal motor development,
and are acceptable (e.g., mirror movements on the opposite exiremity).

Grasp of 1" cube: If the child can grasp with thumb and fingers, credit is given for the palmar grasp.
For the release items, the cube can be placed in the child's hand for release. It does not need to be
secondary to an active grasp.

|ldeas for administration:

Shoulder items: reach for puppet, blocks, bubbles

Elbow items: "give me five", place block on their hand, stickers on the palm

Wrist items: say stop like a policeman, raise the "bridge", sticker in palm,; for flexion, put
Fisher Price person on distal forearm and have child flex wrist to touch its
head

Finger movements: play the pretend piano, make rain, drum fingers on table, pretend fingers are
spiders

Grasps: for grasp with wrist extension, ask the child to show you the cube; for

radial-digital or fingertips, tell child to pretend the cube is hot, be careful and
use just the tips of the fingers

Any joint that is within 5 degrees of full ROM will be considered complete in this assessment.



Guidelines for range calculations are as follows:

Shoulder ltems

“5‘.’.”9 1% “01-70'.60150
* .140
«130
p =90 120
« 110
N « 100
1 - 90
| -0
\' ’ <90 *°70
* 60
+50
.40
30 ., . 30
20 15 4 g 10 20
FLEXION ABDUCTION
Elbow ltems
B
.o
=
~3
'8 < half
S range
2
2 half
range
EXTENSION
Forearm Criteria
20 10 0 10 5,
3o « * * . .30
40, ¢ .40
50« « 50
60. -w
70 - . 70
80, « 80
90 Q0
COMPLETE COMPLETE
PRONATION SUPINATION

15.



Wrist Criteria

< half

extension neutral flexion

Figures used with permission of Moss Rehabilitation Hospital,
Department of Physical Therapy, Philadelphia PA.

The blocks and the cereal must be on the table and the child must pick them up. The therapist should
not hold the blocks or help in any way. The child must hold the object for at least two seconds to
score a YES.

If the child cannot achieve wrist neutral to extended in the higher level grasp pattern cube, then try
for a lower level. Record your observations. If the child could achieve the pinch or grasp, but only with
wrist flexion position, the score in NO.

If the child achieves the highest level, then credit is given for all the lower level grasps. If the grasp
is abnormal and not listed, then the child receives a NO for all grasps, but the therapist should
describe the grasp seen.

Present the regular sized pencil or crayon at midline on the paper with the point toward the child. Let
the child pick it up themselves. Record whether a pencil or crayon was used. Ask child to repeat the
task with the other hand.

Dominance: Child demonstrates consistent use of one hand for drawing/writing tasks and is able to
function in the opposite body space with this hand. This hand obviously leads while the other hand
assists during bilateral tasks.

Preference: Clear preference for one hand in writing/drawing tasks, but does switch to the other
hand. Mixed hand choice during bilateral tasks.

Sitting Posture During Grasp

These observations are made throughout the grasp section and scored at the end.

If the child has normal upright posture and position of head, trunk and arms score normal (2) points.
If any of these are atypical, meaning the child has poor head or trunk control and elevated,

retracted/abducted shoulders, score (-1) point for each postural abnormality noted. Record for your
own information if it is to the left or right and in which direction of flexion or extension.



If a deviation in posture is noted only occasionally and the child corrects it, then the score should be
considered normal.

If the child consistently shows postural abnormalities throughout the section, then the score must be
atypical.

Prone weight bearing should be done on the floor or a mat, but not over a bolster. The child can be
in either prone or 4-point kneeling and this should be noted on the score sheet and repeated on
subsequent QUEST assessments.

In sitting, the cross-legged position is the optimum, followed by ring and long sitting. If the child is
unable to sit on the floor, a bench or high mat can be used to compensate for tight lower limb
muscles. Record which position was used and repeat on subsequent QUEST assessments.

The item to be scored is listed on the left. The scoring scheme is in the middle of the page and the
criteria are on the right side of the page.

The child either assumes the position, or the therapist positions the child and they must be able to
maintain it for at least two seconds.

As in the grasp section, if the child achieves the highest level, then credit is given for items below
this.

The degree of shoulder rotation is not part of the criteria and should not affect the child's score on
the items in this section.

Protective extension differs from the weight bearing items in that it is combined with a rapid
displacement of the centre of gravity, not merely achieving a static weight bearing position. Testing
should be done in ring sitting or kneeling if possible.

The displacement of the child must be large enough so that the centre of gravity moves out over the
base of supportin order to get a true reaction. Full elbow extension can be from 10 degrees of flexion
to full extension as it would be unusual for the child to land on locked elbows.

Scoring is the same as in the weight bearing section: credit is given for all items below the highest
achievement.

Circle the number that best represents your opinion of the child's hand function. The rating for both
hands together is an estimate of bilateral hand function, not an average of the scores for each hand.



The descriptors in parentheses for the spasticity ratings are only guidelines; they are not criteria.
They are there to help you make a decision on how to rate the level of spasticity.

it is important to note if the child's ability to participate and perform was affected by behaviour.

Note:

Sections E, F and G are not included in summary scores. However, the hand function and spasticity
rating will provide a comparison and some measurement of change, although subjective, in the child.



Carol DeMatteo, Mary Law, Dianne Russell, Nancy Pollock, Peter Rosenbaum, Stephen Walter

Child's Name: Date: Time of Day:
year/month/day

Evaluator: Age: years months
Testing Conditions:

Room

Seating
(e.g., insert)

Table
(e.g., cutout)

Orthotics
(e.g., splints/AFOs)

Others Present
(e.g., parent)

Score Key

v Yes (able to complete item according to specification)
X = No(can not or will not complete item)
NT Not Tested (not able to administer item)

If a complete section is not tested, insert NT in summary score

MAKE SURE THERE IS A SCORE ENTERED IN EVERY SCORING BOX

SUMMARY SCORE (transfer from QUEST Scoring Sheet)

A DISSOCIATED MOVEMENTS
B: GRASPS
C: WEIGHT BEARING

D: PROTECTIVE EXTENSION

1l

SUM OF SCORES FOR EACH SECTION TESTED
TOTAL # OF SECTIONS TESTED

TOTAL SCORE =

© 1992 DeMatteo, Law, Russell, Pollock, Rosenbaum, Walter



A. DISSOCIATED MOVEMENTS

Shoulder Items

Start Position: sitting in chair no table hands on lap
ITEM SCORE CRITERIA
“SHOULDER” L R
<90 >90 <90 =90
1. Flexion O O] O ] elbow: complete extension
wrist: neutral to extension
- o /,;?,
o S
CC\/ ) // /
\c/’
[
|
2. Flexion with | ] ] ] elbow: complete extension
Fingers Extended wrist: neutral to extension
RN
vy
ci{%
T2
f — =
3. Abduction L] ] ] ] elbow: complete extension
wrist: neutral to extension
o
=)
h
—~
4. Abduction with O ] ] | elbow: complete extension
Fingers Extended wrist: neutral to extension
'
k) —=
—
1 x[ ] v ]




-A. DISSOCIATED MOVEMENTS continued
Elbow Items

Start Position: sitting in chair no table hands on lap
ITEM SCORE CRITERIA
“ELBOW” L R
half half half half
<range =x=range <range =range
1. Flexion O ] ] Il forearm: complete supination
/7“\.
{J [ ))
~TT
\
(e
2. Extension O O ] ] forearm: complete supination
Ty
oV
-‘\“—‘-;k_,_\
’“)\ ——
3. Flexion U O ] O forearm: complete pronation
S
N
— %
4. Extension ] ] 0 O forearm: complete pronation
S
A
( <)
~_
ﬁ_i &)
' v | | X | l NT D 3.




A. DISSOCIATED MOVEMENTS continued

Wrist Items
Start Position: sitting at table forearms may be on table
ITEM SCORE CRITERIA
“WRIST” L R
half half half half
<range =zrange <range >range
1. Extension ] ] l ] elbow: complete extension*
TN *see manual for
/ uy definition of complete
v ;
CJ extension
L __\@
/\_J,__,
2. Extension ] O O ] elbow: at least 10° flexion
T
oY
<
@
\
3. Extension |:| D O] L] forearm: complete pronation
\ﬁ
-
4. Extension H ] O ] forearm: complete supination
o
5. Flexion O O ] ] forearm: complete supination
O s w[Je




A. D'SSOC'ATED MOVEMENTS continued
Finger ltems

Start Position: sitting at table forearms must rest on table
ITEM SCORE CRITERIA
L R
1. Independent Finger O O] dissociation of all fingers
Wiggling
- no associated reactions
™

[ W

.

1)

2. Independent Thumb ] O no associated reactions
Movement
T
o
\ 1 KN
Grasp of 1" Cube
Start Position: sitting at table cube at distance requiring elbow extension

Note: If Item 1 is performed, then ltem 2 should also be scored YES

ITEM SCORE CRITERIA
L R
1. Grasp Using Thumb O L] shoulder: neutral
- elbow: extension
o wrist: neutral to extension
()

2. Grasp Using Palm ] L] shoulder: neutral

elbow: extension
3 wrist: neutral to extension
w

v'l—] xr——‘ NTI:I 5.




A. DlSSOClATED MOVEMENTS continued
Release of 1" Cube

Start Position: sitting at table cube in child’s hand *

* Allowable to put cube in child’s hand if he/she can’t actively grasp
Note: If ltem 1 is performed, then ltem 2 should also be scored YES

ITEM SCORE CRITERIA
L R
1. Release from Thumb O U] shoulder: neutral
and Fingers elbow: extension

- wrist: neutral to extension
(C“J

AT

. T
| —a

N
oY

2. Release from Palm D [:l shoulder: neutral
- elbow: extension
o wrist: neutral to extension
c‘/)
.

)|
S

\Lg%{b

Scoring for Part A: DISSOCIATED MOVEMENTS (pages 2-6)

Total v : -a

Total X : I:I =b
Total NT : =C

TRANSFER TO QUEST SCORING SHEET ON PAGE i

—




B. GRASPS
Sitting Posture during grasps

Note: Observations for scoring this item should be made while administering the grasp
items in the following section.

ITEM SCORE

NORMAL ATYPICAL

Head ] ]
Left Right Flexion Extension
circle atypical posture

Trunk D D D
Forward Lateral
check off position
Shoulders ] U ]
Retracted Elevated
check off position

Scoring for Part B1: GRASPS - Sitting Posture (page 7 only)

Total Normal (max. = 3) : :l =d
Total Atypical (max. = 5) : [:| =8

TRANSFER TO QUEST SCORING SHEET ON PAGE ii

R




B. GRASPS continued
Grasp of 1" Cube
Start Position: sitting at table cube on table within comfortable reach

Note: Once a grasp has been performed, give a YES score for all those below it.
If grasp observed is not listed, then score NO in all boxes and describe it under

“Other” below.
ITEM SCORE CRITERIA
L R
1. Radial Digital ] D wrist; neutral to extension
™~
2. Radial Palmar ] O wrist: neutral to extension
@
N
3. Palmar ] |:|
Other:




B. GRASPS continued
Grasp of Cereal

Start Position: sitting at table

Note: Once a grasp has been performed, give a YES score for all those below it.
If grasp observed is not listed, then score NO in all boxes and describe it under
“Other” below.

ITEM SCORE CRITERIA

1. Fine Pincer [l |:| wrist: neutral to extension

@

2. Pincer D D wrist: neutral to extension

)

3. Inferior Pincer ] |:|

Y

4. Scissor 1 D

)

5. Inferior Scissor O D

/)

Other:




B. GRASPS continued
Grasp of Pencil or Crayon
Start Position: sitting at table pencil placed midline vertical with point facing child

Note: Child must pick up pencil on his/her own.
Once a grasp has been performed, give a YES score for all those below it.

Circle one of: L Dominance R Dominance L Preference R Preference
Circle one of: grasp of Pencil grasp of Crayon
ITEM SCORE
L R
1. Dynamic Tripod [l O
(pencil, grasped distally - precise opposition
of thumb, index & middle finger)
2. Static Tripod L] L]
{pencil grasped proximally - crude
approximation of thumb, index & middle finger)
3. Digital Pronate Il E]
4. Palmar Supinate D O

Other:

v« ] W]

Scoring for Part B: GRASPS (pages 8-10)

Total v : I:I =f
Total X : \:I =g
Total NT : I:I =h

TRANSFER TO QUEST SCORING SHEET ON PAGE ii

10.



C. WEIGHT BEARING

Start Position: prone or 4 point
Note: Once a position is scored, give a YES score for all those below it
ITEM SCORE CRITERIA
Circle test position: prone 4 point
L R
1. Weight Bearing
o a) elbow extended, hand open O O Thumb must be out of
() o . O O palm for all weight
<) b) elbow extended, fingers flexed bearing items or they are
/ )‘ ¢) elbow extended, hand fisted O 0O scored “NO”.
I \ \ d) elbow flexed, hand open O O
A
“I\m, e) elbow flexed, fingers flexed ] ]
N '
f) elbow flexed, hand fisted O O
ITEM SCORE
2. Weight Bearing with Reach
a) Bears weight on LEFT hand with ]
7S . LEFT elbow completely extended
>C:(’ ),_/;;‘ffj and reaches with other arm.
— &/ :
I
“"\*"")ﬁ | b) Bears weight on RIGHT hand with ]
G RIGHT elbow completely extended
and reaches with other arm.
v | x| | N7 1.




C: WEIGHT BEARING continued

Sitting
Start position: sitting on floor preferably cross-legged
ITEM SCORE CRITERIA
L R
1. Hands forward - circle test position: cross-legged ring other
(:'Q a) elbow extended, hand open O O
N\ b} elbow extended, fingers flexed O (I
| ¢) elbow extended, hand fisted O O Thlu”‘fb must bri out of
g A g d) elbow flexed, hand open O O paim for afl fems.
- e) elbow flexed, fingers flexed O O
3 .
f) elbow flexed, hand fisted | Ll

2. Hands by side - circle test position: cross-legged ring other

Thumb must be out of
paim for all items.

S a) elbow extended, hand open O ]
iy b) elbow extended, fingers flexed O O
' c) elbow extended, hand fisted O O
/ d) elbow flexed, hand open O O
= (\.. e elbow flexed, fingers flexed | 0
~_ f) elbow flexed, hand fisted O O
3. Hands behind - circle test position: cross-legged ring other
a) elbow extended, hand open O ]
I~ b .
C:\; ) elbow extended, fingers flexed O 1
s c) elbow extended, hand fisted O ]
d) elbow flexed, hand open O O
fé\{ﬂ% e) elbow flexed, fingers flexed O O
= f) elbow flexed, hand fisted O 1

]

Scoring for Part C: WEIGHT BEARING (pages 11-12)

Total ¢ : i::l =i
Total X : I:I =]
romnT: [ ] -k

TRANSFER TO QUEST SCORING SHEET ON PAGE ili

Thumb must be out of
palm for all items.

x| o~ ]

12.



D: PROTECTIVE EXTENSION

Start position: preferably ring sitting or kneeling

Note: Once a position is scored, give a YES score for all those below it.

ITEM SCORE
L R

1. Protective Extension - Forward - circle start position: ring sit  kneeling  other

a) elbow extended, hand open

b) elbow extended, fingers flexed
c) elbow extended, hand fisted
d) elbow flexed, hand open

e) elbow flexed, fingers flexed

f) elbow flexed, hand fisted

Ooooooo
ooooog

2. Protective Extension - Side - circle start position: ring sit  kneeling  other

a) elbow extended, hand open

b) elbow extended, fingers flexed
) elbow extended, hand fisted

elbow flexed, hand open

elbow flexed, fingers flexed

elbow flexed, hand fisted

© O o0

)
)

Ooooooo
OoooOood

—h
=2

3. Protective Extension - Backward - circle start position: ring sit  kneeling  other

a) elbow extended, hand open O Ol
b) elbow extended, fingers flexed O O
¢) elbow extended, hand fisted O O
d) elbow flexed, hand open O l
e) elbow flexed, fingers flexed [ [
f) elbow flexed, hand fisted | O
v ] [ ] w[]

Scoring for Part D: PROTECTIVE EXTENSION (page 13 only)

Total v : ‘: =
Total X : I:I =m
Total NT : l:l =n

TRANSFER TO QUEST SCORING SHEET ON PAGE iv

13.



E: HAND FUNCTION RATING

Please rate this child’s hand function (circle a number)

Guidelines for scoring hand function:

POOR: minimal independent hand grasps, no active release, unable to combine reach and grasp
GOOD: spontaneous reach, grasp and release, good eye-hand coordination

POOR GOOD
Left Hand 0 1 2 3 4 5 6 7 8 9 10
Right Hand 0 1 2 3 4 5 6 7 8 9 10
Bilateral 0 1 2 3 4 5 6 7 8 9 10

F: SPASTICITY RATING

Please rate this child’s spasticity

Guidelines for scoring spasticity:

MILD: good spontaneous movement, normal tone at rest, associated reactions present
MODERATE: tone interferes with spontaneous movement, may be present at rest
SEVERE: minimal spontaneous movement, stiff limbs, tone present at rest
NONE MILD MODERATE SEVERE
Left Hand O O] ] Ll
Right Hand L] Cd | O

G: COOPERATIVENESS RATING

Please rate this child’s level of cooperation during this assessment.

NOT SOMEWHAT VERY
cooperative cooperative cooperative
l U O

14.



A~ DISSOCIATED MOVEMENTS
1. Transfer score information from page 6 of QUEST.

toav <[] -a
Total X = l:] =b
Total NT = I___I X2 =¢

2. Calculate unstandardized score.

2(a) +b ¢ ais multiplied by 2 because each
Score A = 128 - ¢ x 100 v scores 2 points.
s A 2( )+ ( ) 100 ¢ The 128 - ¢ calculation adjusts the
core A= 128 - ( ) X score for any items not tested.

Score A = ¢ Round to two decimal points.

3. Obtain a standardized score ranging from zero to 100.

(Score A-50) x 2 = ( -50)x 2=

This is the dissociated movements score and can be transferred to the front page
of the QUEST.



. GRASP

1. Transfer score information on sitting posture from page 7.

Total Normal = I:‘ x2 =d
Total Atypical = Ij x(-1) =e
ScoreBl=d+e :l_—_|

2. Transfer score information on grasps from page 10.

Total v/ = I:I =f
Total X = I:! =g
Total NT = I:I x2 =h

3. Calculate unstandardized score.

S 5 Score B1 + 2(f) + g 100 ¢ The 54 - h calculation
core b = 54 - h X adjusts the score for any
items not tested.
( )+ 2( ) + ( )
Score B = x 100
54 - ( }

Score B = ¢ Round to two decimal points.

4. Obtain a standardized score ranging from below zero (if a child scores X on all items and has atypical
posture) to 100.

(Score B-50) x 2 = ( -5y x 2=

This is the grasps score and can be transferred to the front page of the QUEST.



C. WEIGHT BEARING

1. Transfer score information from page 12 of QUEST.

Total v - |:| _i
% 1 -
Total NT = I:I x2 =Kk
2. Calculate unstandardized score.
2(i) + j ] ¢ The 100 - k calculation
Score C = 100 - k x 100 adjusts the score for any

items not tested.

2( )+ ( )
Score C = x 100
100 - ( )

¢ Round to two decimal points.
Score C =

3. Obtain a standardized score ranging from zero to 100.

(Score C-50)x 2= ( -50)x2=

This is the weight bearing score and can be transferred to the front page of the
QUEST.



‘D). PROTECTIVE EXTENSION

1. Transfer score information from page 13 of QUEST.

Total ¢ = D =
Total X = [:' =m
Total NT = l:l X2 =n
2. Calculate unstandardized score.
s D- 2(l) +m 100 ¢ The 72 - n calculation
core B = 72-n X adjusts the score for any

items not tested.

2( )+ ( )
Score D = x 100
72 - ( )

Score D = ¢ Round to two decimal points.

3. Obtain a standardized score ranging from zero to 100.

(Score D - 50) x 2 = { -50)x2=

This is the protective extension score and can be transferred to the front page of
the QUEST.
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SPSS alasczaly <UL adles 104 gl

SN 4531 )

Test de Friedman

Test?
N 66
Khi-deux 63,082
ddl 3
Signification asymptotique ,000
a. Test de Friedman
Test de Wilcoxon
TestP
VARO00001 - VARO00001 - VARO00001 -
VAR00002 VARO00003 VAR00004
VA -2,4492 -4,2432 -5,5512
Signification ,014 ,000 ,000
asymptotique
(bilatérale)
a. Basée sur les rangs négatifs.
b. Test de Wilcoxon
Gl B Jalt Sylga B35
Test de Friedman
Test?
N 25
Khi-deux 21,348
ddl 3
Signification asymptotique ,000
a. Test de Friedman
Test de Wilcoxon
Test?
VARO00002 - VARO00003 - VARO00004 -
VAR00001 VAR00001 VARO00001
z -1,7322 -2,7142 -2,8072
Signification asymptotique ,083 ,007 ,005
(bilatérale)

a. Basée sur les rangs négatifs.
b. Test de Wilcoxon




