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Static Balance Ability of Mentally Retarded Children

Yoshihumi KoBAYASHI*, Tomoyasu YASUI**,
Masahiro OHTSU*** and Atsushi NANAKIDA****

Numerous studies have disclosed significant relationships between balance
ability and central nervous system functioning of children. These studies report
that balance ability can be an important neurological indication relating to the
developmental functioning of children. Along this line, many researchers are
interested in balance ability of motor functioning in retarded children. It is well
recognized that mentally retarded children tend to show poor motor functioning,
especially, in balance ability. However, a developmental mechanism of static
balance ability in this population remains unexplored.

The purpose of this study was to investigate characteristics of static balance
ability in mentally retarded children. One hundred and six retarded children
ranging in age from 6 to 18 years with a mean of 14.9 years were selected from
special schools as subjects. These children were divided into five groups: mentally
retarded, autistic, epileptic, Down’s syndrome, and cerebral palsied. All subjects
were capable of upright standing posture for 20 seconds. Static balance ability of
these children was measured by using the Gravicored which records gravity change
of body sway at standing position with both legs.

- Major findings were as follows: (1) All subjects showed significant delay in
overall balance abilities in comparison with non-retarded children of the same age.
(2) Autistic, epileptic, and cerebral palsied children showed significantly less static
balance ability than mentally retarded children. (3) Autistic, epileptic and cerebral
palsied children showed no significant differences in their static balance ability,
while mentally retarded and Down’s syndrome children showed a significant differ-
ence in their static balance ability. These researchers conclude that mentally re-
tarded children possess delayed motor characteristics which differ from those of
autistic and cerebral palsied children.
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WEEREEEWE (LT MR BL35) 13, MNBEED X b3S HSe s Sk
CHENDH D L5 R T3 (Henderson, S, E., Morris, J., & Rey, S., 198110 ;
Rasmussen, P., Gillberg, C., Waldenstrom, E., & Svenson, B., 1983°*®; Molnar, G.E.
197820), 7ehCh A5 v AL, MR BOEBIEND > BT, BIeFoTwb L)
#wESSh % (Wolff, P.H, Gunnoe, C., & Cohen, C. 1985*), = 0.5 v =S
ZEBR TR AT, BiEY-35 v 2 (dynamic balance), Ry~ 2 v A (static balance).
Why-3 5 v 2 (objective balance) a0 bhbBETH v (Cratty, B. J., 19739), 3
NYBOCREERHK A0S L TREIWIZELARNOBETH s (LUK, 19779),

LLHT, OB T Y AN, BEXEBOMCIIT 5 HEEE (body sway)
DEEE L L CHIE, EEATE, L2AETIZESR (1944'9), IR (1969'%, 1981'%) B
BRI T B, ZOMMEBTOAT v AEHORER, Fhi AR MEIEED
BELLTHATE Lo, EBIARE, REEREORIEDDE, Bk E DR
BRONEC LMY AR DR TETW3 GLH, HA&, JLE, &, 19830, 19842 ; s
B, ¥8&, @i, B, %, S5, 1983 ; ki, T, S8, AR, S/0E, K,
75, 1985"), Efz, THIMEGE CIRMBMEERRELR, SEEER, BEEEERL S OS9G
PCRESBACEE L O THOBEZHLREEMTCLAVLR T E T % (8K, &
H, &I, #E, f£#, 1981°°; 1EM8, 19847 ; B#, Jilk, PTBH, WWTF, M, JIH,
Lk, 1975°°, AN, 1985°7; WH, W, WE, 0F, WE, NL, &%, 10829),

MR BaHBE LB~ T Y AEHIOWRL O L 53 E K3 hBEDbFHRT
Who 75 (1980)*” 12, MR B HhBis AEEMIIC LD, <7 22 } 5 AT
WL, XORELLT, Ak, EEHALOBRERL VBIEAAE VL2 HE L T
Do TIU/MK, M (1984)' @ MR R0 5 v AR 23 4MK (body schema) 1z g
DIBETHZZLRERL, COBBEERTHS555 V74, Bicd 7 6l E 6 i
%(WMaMmMMfmamﬂ&@%%m&ﬁﬁﬁkﬁﬁﬁﬁbtﬁﬁ,%cm%mm%
RSB L RVIEL, 20z &nb, MREDAS Y AEHORREA, Hbo0
FHETAEBHBEOERICRBEAL T 5 &\ 5 BBREVCERSYH & L T\ %, FrEs
u%ymm,fvvﬁ%@#&ﬁ%ﬁ%(#%éﬁ%,%Eﬁ%)%%ﬁb,@ﬁ%;b
BLAS > TUBEREMLTV2, LaL, chbolErsan, %o MR Pk e
DELIEHETIE, WThbEORROABDILTUL LML, T0EEALEIMEER
EDHBTHREDWEHETHS L5 Bbh 2, :
ECCABEOBENE, HME MR ROMES v ARRHOKEY, XbBEbicT
AT, Thobb, HBERLORERT TR HEOBEEAL AL Ti> MR
B PIREHMARBE L3> MR RRTADAR, Fh@F Y vERKE L L,
MBI X ARBOERLWL DL AEH B,
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#g iz, Tablel wR¥ L5k, HEIRMAOKHEBRBEEHAERRE - £ 106
HT, TOEREENL 625 181K, FHFEMIT, 149® £2.8 TH -7,
AR BT > C, HRRLEME MR R LoRELH2F> MR R0 5 #ic

SFtc. FEEBILUTERTRDY TH 5,

@ HMEHEREEROAF TS MRE (MR #)
@ BANERYHEL>MRRE (Autism )
® TALARDEE> MR IE (Epilepsy #)
@ o viEEER (DS #)
® pEEFHEEYHeFo>MRE (CP )
Table 1 £Zu&REEDO AR LEMH
Number Age (yrs)
M F Total Mean (S. D) Range t p
MR- 15 15 40 15.5 (3.0) 6.6~18.4
Autism 16 2 18 14.3 2.8)  8.8~17.8  1.413  n.s
‘ Epilepsy 12 5 17 14.3 (3.2) 8.3~17.6 1.330 n.s
DS 13 8 21 15.0 (2.1) 9.1~18.0 0.670 ns
CP 5 5 10 14.4 (2.6) 10.3~18.7 1.042 n.s
Total 71 35 106 14.9 (2.8) 6.6~18.7

ks, QRDOWTL, ERFROIII HERE
B s\WCHBERD 2 VX EHNEREE TS L
I hicb o, @Rk, MERECK\WT, TAH
AERRDLNIET, BIEORBC OV TLREE
Lishh s,

CE, BMERNOPHEREBCERLREIRD D
T (Table 1), >V COIHEECSE £
Lot S i,

WO ERS I Table 2 @RTREY Th 5B,
(2) ®mEHE

T@mz‘%ﬁﬁoﬁﬁﬁﬁ

Age (yrs) - Number -

6; 0~ 8; 11 6

9; 0~11; 11 11

12; 0~14; 11 22

15; 0~15; 11 15

16; 0~16; 11 29

17; 0~17; 11 19

18; 0~18; 11 4
Total 106

BLBREORIEE, A2vAs—&x— (775 S110) #AVWTT . ThIZ X5
EEBZ, BEFOEN (BEOBHRES (OB 2ELER (EOBEER) ThHY, Th
LIX ABREh/cav e —2—R I THEIh, ik, HER NREAFERET20H
H, Romberg ORI H CRILI¥E, BELBLFHH I TUT -, RERIZ, N§
BROBHOFMCHELYEY, FC#RAI5 L, ATEHEIFEMELLCIEEL,
AEFCE L ATV AZRTRELTCREBB VW AHERE, 2EBOBERTT - oo
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(BLBREFHERE oL

LD Thb, MeRbhb X5
6 1~ 8 ERED 102.6 cm? (S8.D 117.5))
5160 14.9cm? (S.D 15.6) ¥ ¢
BIEESENCETOERI AL,
FEBFEED N E & DL OER
NEL e BBERCHHE LR h
7o

FEEHT LT, FHEBELBHEE
DHIBARIR A T L kRS, Table
3 ThH, TTEHME MR Bkl
5 L BLOBRIIE & OBRE X
LT h, BHREERE L O HE X r=—
0.598 (p<.005) THbv, BIEEEEL
DFRE r=-—0.636 (p<.005) &,
WTFhb AOFBLBEBEER L, &
D EhHEME MR BTix,
ST, B v ARDLALET
BT EDRBE IR,

Fkkic DS Bfic 3\ T & By REEE B,

BREAEE L b, HEMECESLAERALR (r=—0.707, p<.005; r=-—0.745, p
<.005), fMERc o TEA S v AENRAET S L2VRE i, LaL, Epilepsy
B, CP HCREBERELHREROVCThIFELARARALRT, thboBEERM
23 MR B2 DS B & Bir o olBERED % — v EBELTW5H 2 EME S hic,
Table 4 REABERBOBELHEOMEMALE LD TH S, T TEREREOW

Thickh, TOVPHEOELEN
Twicoix MR #Tchy, Fhick

W DS #, Epilepsy #, Autism .

7, CP BHOETH 1o, FBIEE
B, MR #, DS #EngxbtioT
- Bh Tk, fHT Epilepsy #,

Autism #, CP BOIETH -7, +
T MR # & EBERBOELEE
HR X OBIRREE RO P IHE L i L 7c
&%, DS BoBLEIFERC I

Table 3

i Bl 2 F SR & BB o HEBI RN

T BOBE FRHEIELDR
BEEEOEBARStR WO EBIBIGR

MR — . 5Q8#k* — . B36%**
Autism — . 679%Fx —.392
Epilepsy —.279 —.315
DS — . 707%%* — . 745%%%
CP —.510 —.356
Total T | 5ogwk
o N=106
*k% 2 50,005
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Table 4 RBEEIC 27 EOEE O TIHED HE
BOBEER (mm) BOBRER (cm?)
‘ FEi9fE (S.D) MR & D HE: - SE(E (S.D) MR & o H#g
MR 547.0 (479.1) 29.7 (55.4)
Autism 822.8 (550.7) AR 57.6 (57.8) AR
Epilepsy 743.0 (528.1) AR 51.8 (53.0) A**
DS 590.3 (502.0) N 24.9 (38.2) |
CP 1137.6 (717.1) AR 63.1 (61.4) A*
Total 690.0 (548.5) 40.2 (54.0)
T MR EoOH#: AXMR XV EBCKE N=106
VYiI MR X EBBERPE ** 1 p<0.01

TOHXAMRBEY VEBREY L - TERLTWAY, ioEERMHE, WTFhi MR #X

DERCE - T,

Fte, ThODBELEEBCSOWTEFOBBORE Y25 LEHNED L S TnHHBDILD
BOBENOEAND DO METE S, ThERRT 5D Fig. 2 RELEFOEGHHE
%, BESBOBNBCET AHADORERT X » THE AR (BIF, BhfEEHEL

Y Y
] L .
L2 X t
| SIS
[
MR n=40- DS n=21
Y Y
| S —
= x -
T B
I = I
— {

Autism n=18

Epilepsy n=17

[ 5cmv

Fig. 2 FEERHROBFEHHA L FERAFEONVE
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W) TERL, bR UBHREGEHONAREOZE (UT, HEEEELME KT (F
R, 1969') 7w » b LIcbDTH D,

ZOR%%% L, MRBECRBISHEILEHNSChRicE LD, hokEEEE
OAES FRCEFTIEACD 5 2 LB b Lo, DS BT FREDHER
PRSI, T UMORE, i Autism B CIXBIERBOIKN D BB L L, i
REBEEELIE LB OELEANR IR, BB CIRIEFI e -7, CP L,
By fREiE, REBFEOIEL b, oBEERBCHENRLRESRBENERLE,

IV = 2®

ANBDAF v ZEND 5 LRI B RIL D & DEBERCRBEIRZEIN -5 v
AL, AOBEORLEF L BE8THy (Kephart, N, 1971'0), oA
BOMERORBEEE - T, 8~10 BT TARKLERL, Z0# 17~18 K& TELN
CHRELTHL S EBMEIRTH S (FR, 1981'), RAid, HBEEHEELHEOR
- iﬁ%ﬂ%m,2Eﬁﬁﬁ%oﬁ%%ﬁ%?éiuﬁ%ﬁﬁ%mmf_@%%»7/
ARET O FM % 1T - 7o

AHROER, MR IECI2, 1I5RIIBI CoOBENOLAE L EERALR, FDHBERE
BicET 52 2R hic, BERTIE 8~9 BT ORARERCETS LEbh T
h (ER, 1981'), FBMT6RITEDERITED BRI, SIUTHEA (1983)°° OB Tk
RE—BTD2LDTHD, SOLRELORERS, /I, WU (1984) sl BEHE RO
RBRIHN, ZLIEVWVALTH D EAHR IR, _

D MR R85 v AEDOEIDERICSWTIE WS ohDOBERE L Hh T
W, BAR (1975)%, B¢H (1981)® 1%, EyrLFHoMEL, OMEES OHER, *
B, HORBABRREC IDEBRE ONEBEIHRE @PNMEERSOB X X - T
HIhDLDEMRL B, ZHBIEL T, #757 (1980)%°, A, shH, Bk (1982)*
X, MR BRBEOBRELYHRNCERAL T b 2R, 7, A, ZE (1979)%
X, MERERZOEBNCREE LOBBERCSOWTERLTWAY, chabizvwThi
MR R ooz, iR tBrEEoRBELERT 5 L CHEKRD BFTRTH 5,

SEOMETCHELEFELER L OB FERMEBENED b2 &b MR Rekst)
SHHY 7V AR S ERERE G L TREL TV 2 BRI i, &
OB U CRA, HE (1979)* 12, <3 v REHcEH 2 MR RoORESED BE
RCA LBIRL TV BT ERRBL T, Fis, /bR (1975)'® 1, <7 v AR
M X »TRETS, \Whbd % trainability OFWBETH S LW IBELHRE L T
b REORIMC KT B PERIGEEDI- AT v AEBREETH 5 &4 %5Molnar, G. E.
(1978)* oEHd, MR RoEBFREXIR TS ECEERMRTHA S,

REBOBBORELEH LML BRCOVWTERT S, FTFEME MR #
F X0 DS BTIx, E#hEBEOBIEHEMEE MBI, BoEERBCHBELTEL, m
B LB T Y AR REL THET 5 2 LR i, T oI DS
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HCEETH -7 Mz T MR B, DS B2, BOBBAEESOFEL MOBEER B
TRWERIR SRz, INTF, —F (1977)* 12, BEE&ERORBCOBELEIZAIE
DGR, DS B2 EHE MR BHcHEL TEDENNS - T ER2BEL T
Do ThIRAL, ES (1984)% X, KR boOMHERMOHIE & 5k el MR
REXDSROATZVAREIBRELL S > TWBIEXRELTWD, 2D X5 hiERD
MR, MEXDEREBED EV S HIEFEDE DL S, WhdbHHIREDHED
BN IBLDOTHHI L, MEILDR I AZEBRHFEAL TR, ESL3ERTSX5
7z DS o TER=EEGO MBEETOREY 3L A ES T (Shumway cook, A. &
Woollacott, M. H., 1985*®) = L& aiE 2 bh b,

Autism B H - T, BEEECOWT, s oM EEaHERa bR, BT
HBHEOEDIXY bRED S, TLELOBEOEE, FEE: L RIEME CP Bico\nwT4
> Tk D, fEL Autism Bix, A5 v AENRBWEVLbRTWES 225, HFLD
O TRISNZ EFER I NI, COBWENLRER LT, BHERIEESHe 5
5, RERM, BROBLHILRTE L (K, HH, 1978Y), EBHoMEcEENS
%z & (DeMyer, M., Hingtgen, J.,, & Jackson, R., 19819 ; Jones, V., & Prior, M.,
l%w>$m,%%,w%mxé&um%@ﬁ&uwﬁﬁ%m;baha & (Ornitz,
E.M, & Moton, R., 1974*®) 7c S hREIRTE D, FhALRHETCHRHTAZ Lo X
of,E%ﬁ%oﬁﬁkﬁaﬁm?bckﬁﬁ%%&%bhéo%émm&f,Q%EE
i, RE, RBEDT 4 ~ Py 7l X 5 BB R E O PEREOEEC NS, &
%”7/X%ﬂO%OW&ME%ME&Lfoﬁﬁkﬂ?5%¢ﬁtk MR #ic %
LB T0BEERMBEINDIOINERTH -0
~ Epilepsy B0 EBifENicBIL T, ¥ (1976)'” 1%, BRA5 v 2D Hh CRRIES
DEFEEZHREL T 5, RAOHRCEVTh, MREBRENTEHAS v AEHDEX
EARTRRVB LI, MERORMAMER RC ST 5 CALARE RIS RSB Lic
EX#HESIhTH Y (Kantner, M. R, Clark, L.D., Atkinson, J., Paulson, G..1982:%),
Epilepsy #Ci, ik v <A COMGEN ORI R LRI hic,

T CP RelL TREEOMEEC b LT RELBLPERE, IbEVENLY
DI DD, “FVRAEINE-TB 2 & 23% { OB 9 (Bobath, B, 1967%;
Bobath, B. & Bobath, K., 1975 ; Gunsolus, P., Welsh, C., & Houser, C., 19757) ¢
Fﬁéhfh60iﬁ%@*k&&htFﬁEﬁ%k%motCP##@©E*E%&%
RTCELL G HBRER LD &I, 25 qu%%ﬁ%@ﬁ BEZEDELSES, Y
ROBREBbNh 3,

Vi =

APPSR, WHREEWEOMM T v ARDOMEY, BB LORE Sy
PrEFRRERLEBTIZ LR EST, HOBRL LD ETHLDTH 1,
€T TRMENRETRCER T 2 MMAUS W EEN L MRE) 2hiwe, B
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HEW L OEE, b HEANER L 6o (Autism #), TA2 AR (Epilepsy
B, #vviER (DS ), MEBRER CP 3 0fb¥eTI106 22 NECELE
BEREIMTbh I, : .

ZDRER, TRNTOEERHIBER EERTHEHELRERER LY, BEHCE0R
R~ zs, MR #, DS #2, ERELERT, oMt~ EBh T,
Epilepsy #, Autism #, CP B TiX, ZOBWEOEIIRINI, HICERIEMIhig
By fz Autism BFEOE X, FREE L SV TCOMEENIDOP A LES T 5 A THEKD
R TH oo 7o MR B, DSEHZ, M & b/c- T, 8- 5 v 2EENNHEEL
TR ERRTIN, MREOBEREDHREENTL IR,

(fF
AP RO—EIL, AARKRBEAFTFERE 4 HRETREEL I,
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