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The Developmental Transition of the Sit-to-Stand Motion Pattern
in the Healthy Children of 1 to 4 Years Old.

Fumihiko Hoshi

Abstract

The sit-to-stand motion of healthy children ,1 to 4 years old, was evaluated using VTR
data to characterize the sit-to-stand motion on developmental view.

The three phase of the sit-to-stand motion were identified ; phase 1, head and trunk
bending forward ; phase 2, buttocks rising up and forward while bending head and trunk
forward ; phase 3, extending trunk and hip, knee joints simultaneously to correct the body
alignment vertically.

There were the following results ;
1) In consequence of maturation, the peak angle of trunk tilted during phase 1 was significantly
decreased.
2) Relative motion time rate (%) of phase 1 was significantly decreased as aging, and phase 2
was leveled, phase 3 was significantly increased as aging.
3) The transition of these phase rates was fixed at age 3 and/or 4 years ; phase 1 was about 30
9%, phase 2 was 10 9% and phase 3 was 60 %.

From these results, it was suggested that the sit-to-stand motion might be maturated after

3 years old.
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Table 1 Characteristics of Subjects

N Mean Month (SD) SexM/W Mean Ht (cm) (SD) Mean Wt (Kg) (SD)

Age Group

1Y : 18M 12 15.9 (1.38) 6/6

2Y : 18M< 16 23.8 (3.21) 7/9
=30M

3Y 1 30M< 21 37.6 (3.74) 14/7
=42M

4Y  42M< 12 61.7 (3.66) 7/5

THEL LD, 2.- 2R TREBEH,LKE

CHBBLL 725 o, Br7z ) ehs o 72 ) SRR
EAREEE R L2 DENRAE L, $72V
T RUMED A TR AT REZ D D L v
7z,

2.-2 EREHENEMH

T b3 b EATE & v ) BREEIMED &M
i, ROESIHEBLR2LEL 6 2BAN &
SIS EEEELS TE L WRRESE NI, R
I BB SR RIS TR 13T 2 T,
TELZPTRERNOEFRTICHEIET 2 L9
DS 72,

RGGAE, (VEIVERIIAIRERBEES & T RS (i
BE G4 25TIE 90 Bl H B 2 &, (Q)EERA
BRI TITEEALIC H B 2 &, (JEERIE
F 2 KB/ F oL I &, QEMER
TWE % TR LT EEMCMMELEE2E
ET228, THo, oh, BMERGROERSE
B % JHIET B 72D E M TR TF o &
PRI 72, B BN BHROIETRIE, 1R
PN ARy e LN WAk i L S Bl (VAT A By TAYA
RRL 72, BEIESTRY DD 35 - 4micE
L Cid, ARRED U 3L RIH IChDE L
RRORL 72, BMEAE—FIZ, FcHEETH
FHAESL & 72, AL A 5 [l & 10 [IFEEAT
v, VTRZHNELFEBRRLZE L 8k
R SR LTS B & L 7,

2.-3  FREHEOINLER

A B, VIR(VHS)Z £ 7 - MAC

-LORD MOVIE(National), ¥ % v ¥ —Z '—

78.4 (4.54) 10.0 (1.25)
83.3 (4.47) 11.4 (1.20)
94.4 (5.12) 14.2 (1.65)
101.5 (2.72) 15.8 (1.87)

FES), 7Vv—2RBWE 307V —24/sec TR
L7z, A - BRoORBERE Y LC 1 mAMH
N TR OB FICERE L SRR R
U7z. Bt E VTR 2 T OB, #Hes
DENMEY 7 74 > F—~HNOREEICBEE 5
NN B A

2.-4  REEMEORRIT

EE R, BTN RS s RR R RTE
iy, ZoBBEemTe LML, BEE - K
Bk PR LENA E TS, O—ENE)
YEORHERETE & LT, AMFZETix [ERBOH]
FESURTE | & [AREaiE - B A mm ], [
RO - AEMRRE ] & v 3 ooEEHIc A
BL, WEomAEstaENlE, 3-D0EH)
FHOBIMERE 24 24T - 72,

2.-5 I (FBREXERNAEOEE

WER AR A EOFHMIE, WL 72 VIR
F—7"% VTR #i % #% PROFESSIONAL
EDITING RECORDER BR-8600(Victor) #
v, #05EL 20—, 3% FHE Tk
B ARICEST 5B TV T R #E L34,
1 mEf/S—%F#E I T=F 2—% (FRED
SAMMONS, INC) |2 TEH L 72, Ko f@Est
AR & RIET & 4R L ER D 44
BT, MEB»LOMEEREL R,
2.-6 ! EMEREREDHT

HEEHER K 3 @RI XKL FNE
NS HIRER S (100 4088) #HHL 72,
2 1AH KRR L BSR BER R T 5 2 T
2] 5311



2

52 HH L EEER - ARKERASEIA BB L v, IR
P& AR U BB HT B~ E) L T 5 R
55 3AH ¢ BEED - AR B E) L RBAR -
BEAT - AR B R

e, VT RT =774
% 4 =— VTG-33(FOR. A) % A—r—4 >~
R—Z L, £ N HCEBHORRFH 247 - 72,

3. #EET AR

KO A 2 BRI R A B
DHERS, FEFHD LERDOHES FIRFET L 726
W ERGHT EAT - 72, BEIMERICIT 5 KEH)
H ICERDHERE & WRFET 5 7o ic — LB E ST
# (one-way analysis of variance ; one-way
ANOVA) R FBEDZDRE % Fvaiz. #
FHALELE O RIBAE 7w 7T Aldey XU by
a2 SE&/ =V )arrra—% EPSON

XE

386 GE # Hwigt# 7w 77 4 STAT
FLEX ##H L 722",

4. & S

4.-1  FREXEMAENE/LICOVT

DR AERA L, A#HEdicoNn T
ZOMERAEITRAETZ R, y=66.318—
27.212 log(x) o |l L 72, EMHBIRE
R=0.829 T& - 7z (Fig-1). SHE A MHIX45
IR, 184 AT % 158, 194 AR R 30~
RUF% 258, 31, AU L 425, AT %2 3 5%
B, 43, AU ES6»r A TR 4BAFE LT, &
MBS E OBRAERAE L A5 L, FioIY
g B I PE Wl RAER A B A BISRA L v
7o (Fig-2). % DRl RMERA R, 1l
T34.2 0, 2 T28.3 8, 3EEET23.5 &,
AT 202ETH- 72,

50
® |y = 66318 + -27.212°LOG(x) R*2 = 0.687
=
[ o
<
(=)
end
]
-
U
-~
o
jowe
| 8
—
10 T T T T T T
10 20 40 50 60
Moon’s Age

Fig. 1 Correlation Between The moon’s Age and Trunk-Tilting Angle

36—



B b D H LA B v S — > DFGEMIRIZ DV T

Trunk-Tilting Angle

Age Group

Fig. 2 Relation Between Age Group and Trunk-tilting Angel

statistically significant

Phase 1:1Y-2Y-3Y p<0.001, 3Y-4Y p<0.01
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Fig. 3 Correlation Between The moon’s Age and Phase 1 Rate (%)
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Fig. 4 Relation Between Age Group and Phase Rate (%)

statistically significant

Phase 1:1Y-2Y-3Y p<0.01, 3Y-4Y NS

Phase 2 : 1Y-2Y-3Y NS,

3Y-4Y p<0.01

Phase 3: 1Y-2Y-3Y p<0.01, 3Y-4Y NS
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