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TYPE SEX CA 1Q MAU
M 7 RANGE 61~132 RANGE 48 ~109 RANGE 23 ~70
SPASTIC F 15 M 91.909 M 76.509 M 45.772
TOTAL 22 SD 18.507 (A#) SD 18.575 SD 11.641
M 12 RANGE 62~126 RANGE 35 ~97 RANGE 6 ~33
ATHETOTIC F 4 M 94.875 M 63.812 M 20.187
TOTAL 16 SD 19.946 (H SD 19.809 SD 10.527
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PlEo ki LtBsnrns &S ROM A
(SUPINATION), HN:E#H ROMAE (PR
ONATION), [EPM:ES ROM AL FSES)
ROM fAEAME L/-AE (PRO - SUPI),
10icBd 32— FE% (SPEED), 10M[

SPEED (t=4.5973 P<0.001), TIMING (¢
=33022 P<0.01), TOTAL ROM (t=335
41 P<0.01) Th 7,

Table 2. SPASTIC TYPE & ATHETOTIC TYPE
SEEIC DWW T

'SPASTIC ATHETOTIC
ho) sy 43IV IEHEH (TIMING), = 76509 = essi2
10FRs ic 2R R EE 34T » 7820 ROMAE O 1Q - :

. SD= 18.575 SD= 19.809
#E (TOTAL ROM)ox#+nEFZ B4+ 5
HHC, Mise (1Q), LEEHEE (MAU), M= 45772 | M= 20.187
HIREE (CA) olEEAMA T, BRAEQ)T MAU SD= 11.641 SD= 10.527
R tER, BHQTREFAMEICELBRES
fioteo BBZNLORE T, FIRAFFEHE SUPINATION | o o704 ) M= 57.6%
*EMIE_{Z :/ y - @*g—i‘! a5y to:_l. — y —%{ﬁlﬁ Lf:o SD - 27694 SD = 30770
M= 88.409 M= 85468
LIS PRONATION SD= 5.718 SD= 10.105
BEE 7T P —¥EO Q5 TOTAL R v
OM OF-#4fl it DWW THRb Lz 0% Table 2 ThH PRO « SUPI M= 145113 | M= 143.125
5, WMER, 77 b —¥REbicEF0 BB SD=27.499 SD= 32.106
Mz ‘E‘ 5—; L o 1
TZ—)q:i’]1L:&ISD7§:g7J’ETﬂ'; V5, HEE 83224, M= 10909 | M= 5968
77 b EBRRBIEHOFIMETH S, ThEdh D SPEED sp= 13660 | SD= 2378
LbhsbLdic, SUPINATIONBTF b—+
BITPPRTH 23T R TEEROAEB KT TIMING M= 7386 M= 3.687
Hotco ThTNOOPRTRERET 7+ —€R SD= 3.372 SD= - 3.244
OMIckET B BEZA R LK FI1Q (t=
2 ;js 1ﬁP+<E,]0 Oi$§A§ (t—f’i% PQ<() 001) M=2233.863 ) M =1143437
’ U ' ' ’ TOTAL ROM SD =1104.309 SD= 779.524
Table 3. SPASTIC TYPEIZH I BEAZICONT
RIGHT LEFT T-VALUE
M= 57727 M= 55681
SUPINATION SD= 25968 SD= 29.282 0.2395
M= 87727 M= 89.090
PRONATION SD=  6.863 SD= 4165 -0.7780
M = 145.454 M = 144.772 ‘
PRO - SUPIL SD=  26.453 SD= 28503 0.0803
M= 10.681 M= 11.136
SPEED SD=  3.442 SD=  3.852 04036
M= 7.454 M= 7318
TIMING SD=  3.085 SD=  3.635 0.1307
M =2240.409 M =2267.318
TOTAL ROM SD = 992.549 SD =1205.605 ~0.0789
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Table 4. ATHETOTIC TYPE LB B LEHEICDNT

RIGHT LEFT T-VALUE
M= 55937 M= 59375
SUPINATION SD= 30.115 SD= 31.318 ~0.3064
M= 87.187 M= 83.750 :
PRONATION SD=  5.854 SD= 12.808 0.9452
M = 143.125 M = 143.125
PRO * SUPI SD= 32971 SD= 31.218 0.0000
M= 5625 M= 6312
SPEED SD= 2666 SD=  1.991 ~0.7996
M= 3187 M= 4187
TIMING SD= 2941 SD=  3.449 08544
M =1050.875 M =1236.0
TOTAL ROM SD = 847.612 SD= 692.628 ~0.6550
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Table 5. SPASTIC TYPE@%IJ%%c‘:;ﬁiﬂ%%éﬁacowf

L. HAND N. L. HAND T-VALUE
M= 64.772 M= 48636 .
SUPINATION SD= 24.284 SD= 28.531 1.9736
M= 88181 M= 88.636
PRONATION SD= 5122 SD=  6.248 -0.2580
M= 152.954 M= 137.272 i
PRO * SUPI SD= 23532 SD=  28.909 1.9279
M= 11.681 M= 10.136
SPEED SD=  3.508 SD=  3.646 1.3994
M= 8.090 M= 6.681 :
TIMING SD=  3.132 SD=  3.456 1.3844 |
M =2585.681 M =1922.045 ]
TOTAL ROM SD =1006.097 SD =1098.435 2.0416
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Table 6 ATHETOTIC TYPEIC B} A3F|&F LIEREFDOEICHNT

L. HAND N. L. HAND T-VALUE
M= 59687 M= 55625

SUPINATION SD= 30997 SD= 30407 0.3623
M= 83.750 M= 87.187

PRONATION SD= 12.808 SD=  5.854 ~0.9452
M = 143437 M= 142.812

PRO - SUPI SD=  30.959 SD= 33.211 0.0533
M= 6500 . M= 5.437

SPEED sD= 2291 SD= 2344 1.2562
M= 4562 M= 2812

TIMING SD=  2.239 SD=  3.004 1.5342
M =1303.187 M = 983.687

TOTAL ROM SD= 861.001 SD= 650.347 1.1468




Table 7 IEHEOMEBITTH
1 2 3 4 5 6 7 i
1.CA 1.00000 -0.01302 -0.15929 -0.36379 0.03551 -0.34570 -0.11369 -0.09746
2.10 -001302 1.00000 0.08974 0.08650 -0.07256 0.05163 =0.07387 —0.02990
3. MAU -0.15929 0.08974 1.00000 0.28854 0.33612 0.44789 0.79751 0.65738
4.SUPINATION 1 [-0.36379 0.08650 0.28854  1.00000 —-0.23244 0.88596 0.20103 0.25151
5.PRONATION 1 | 0.03551 -0.07256 0.33612 -0.23244 1.00000 0.24512 0.37976 0.17619
6.PRO *SUPI 1 |-0.34570 0.05163 0.44789 0.88596 0.24512 1.00000 0.38146 0.33472
7. SPEED 1 -0.11369 -0.07387 0.79751 0.20103 0.37976 0.38146 1.00000 0.55283
8. TIMING 1 -0.09746 -0.02990 0.65738 0.25151 0.17619 0.33472 0.55283  1.00000
9. TOTAL ROM 1 |-0.27620 -0.09728 0.65806 0.50641 0.30348 0.64949 0.73260 0.48660
10. SUPINATION 2 |-0.24061 -0.08578 0.20217 - 0.56593 —0.01089 0.55892 0.24023 0.27501
11.PRONATION 2 | 0.06359 0.07474 0.23558 0.13260 0.09240 0.17623 0.21854 0.30264 |
12.PRO « SUPI2 |-0.21729 -0.06714 0.23986 0.56700 0.00791 0.56895 0.27284 0.32274
13. SPEED 2 -0.07338 -0.02801 0.74809 0.07411 0.36017 0.24561 0.81948 0.62019
14. TIMING 2 -0.25409 -0.13188 0.68767 0.19674 0.43204 0.40211 072568 0.73911
16. TOTAL ROM 2 |-0.19256 -0.12132 059225 0.37569 0.26196 0.49939 0.60506 0.56708
9 10 11 12 13 14 15
1.CA -0.27620 -0.24061 0.06359 -0.21729 —0.07338 -0.25409 -0.19256
2.10 -0.09728 -0.08578 0.07474 -0.06714 -0.02801 -0.13188 -0.12132
3.MAU 0.65806 0.20217 0.23558 0.23986 0.74809 0.68767 0.59225
4.SUPINATION 1 | 050641 0.56593 0.13260 056700 0.07411 0.19674 0.37569
5.PRONATION 1 | 0.30348 -0.01089 0.09240 0.00791 0.36017 0,43204 0.26196
6. PRO « SUPI 1 0.64949 055892 0.17623 0.56895 0.24561 0.40211 0.49939
7.SPEED 1 0.73260 0.24023 0.21854 0.27284 0.81948 0.72568 0.60506
8. TIMING 1 0.48660 0.27501 0.30264 0.32274 0.62019 073911 0.56708
9. TOTALROM 1 | 1.00000 0.37348 0.15657 0.38788. 0.52631 0.63629 0.69948
10. SUPINATION 2 | 0.37348 1.00000 0.12625 0.98048 0.25813 0.40708 0.59535
11.PRONATION 2 | 0.15657 0.12625 1.00000 0.31885 0.19436 0.14044 0.27032
12.PRO » SUPI 2 0.38788 0.98048 0.31885 1.00000 0.28516. 0.41678 0.62241
13. SPEED 2 052631 0.25813 0.19436 0.28516 1.00000 0.82665 0.72136
14. TIMING 2 0.63629 0.40708 0.14044 0.41678 0.82665 1.00000 0.75242
15. TOTAL ROM 2 | 0.69948 0.59535 0.27032 0.62241 0.72136 0.75242 1.00000
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Table 8 N 1) = o 7 X [EERRORFHAE

. i % | T % 2T #3ET % 4RT
1.CA -0.06913 -0.40559 -0.08301 0.07013
2.10 ~0.05039 0.03491 -0.08307 0.29795
3. MAU 0.83710 0.24488 0.01273 0.20373
4. SUPINATION 1 0.02029 0.86686 0.32000 0.34561
5. PRONATION 1 0.45426 0.00591 ~0.10236 ~0.28264
6. PRO « SUPI 1 0.27076 0.85560 0.24068 0.08202
7. SPEED 1 0.85491 0.19911 0.04881 -0.03152
8. TIMING 1 0.70113 0.08323 0.22875 0.23047
9. TOTAL ROM 1 0.63939 0.55546 0.10682 -0.09150
10. SUPINATION 2 0.11425 0.38352 0.88434 -0.14194
11. PRONATION 2 0.24194 -0.02811 0.23659 -0.30723
12. PRO « SUPI 2 0.16737 0.32569 0.92794 0.01381
13. SPEED 2 0.89195 -0.01475 0.16818 ~0.03052
14. TIMING 2 0.84629 0.17055 0.25281 -0.19566
16. TOTAL ROM 2 0.67235 0.26811 0.46819 -0.09411

A T & A EHEICEY 2E & BRETOAR

1 6.23870 62.8 62.8

2 2.21833 22.3 85.2

3 0.98076 9.9 95.0

4 0.49248 5.0 100.0

Tw3d, FHEHD GEERMTEZTO, CP R
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Pronation-Supination Skill in Cerebral Palsied Children

Shigeru NAKAI and Jun TAKAHASHI

The purpose of this study is to investigate the pronation-supination skill in cerebral palsied
children. Subjects were 38 cerebral palsied children, 22 spastic type and 16 athetotic type, 5to 11
years of age.

The elements of pronation-supination skill were consisted of SUPINATION, PRONATION,
RANGE OF MOTION IN SUPINATION AND PRONATION, SPEED, TIMING and TOTAL
RANGE OF MOTION.

The results obtained were as follows:

(1) In every elements, a statistically significant difference was not found between right and left
hand.

(2) In elements of supination, range of motion in supination and pronation and total range of
motion with spastic type, a statistically significant difference was found between handedness
and non-handedness.

(3) A principal components method of factor analysis was applied to the correlation matrix, and
3 factors were extracted.

Factor 1: Speed control of motion.

Factor 2: Range of motion in handedness.

Factor 3: Range of motion in non-handedness.



