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Limitation of standing forward flexion and individual growth and
development of elementary school children: Longitudinal results of
6-year musculoskeletal examinations
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il % OEEYZFOFT L (DUF, EBERir i) % il
L, HMEFEETOBEILEE % 5% 2 il
THMYMAZERL T D, EERBIC L DA
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T BTT ET7 VA EIRLAY. oz iifisr o
age at take-off, velocity at take-off, age at peak ve-
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2014FEED1EE (n=45)

O RO S5DEL (N=3)
o SIRELTHFDRE (n=2)
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& [em] AE#E [kg] FERE [em] AL THE [cm]
5 % 5 % L) % L) %
14ER 1178 (39) 1165 (37) 228 (35) 226 (33) 658 (27) 645 (21) 520 (21) 520 (20)
24K 1240 (42) 1223 (46) 251 (42) 258 (50) 681 (24) 673 (22) 558 (24) 550 (3.1)
3AEME 1294 (42) 1283 (52) 284 (54) 298 (62) 717 (26) 715 (31) 577 (25) 569 (34)
44ERF 1347 (46) 1348 (64) 316 (63) 338 (81) 735 (27) 733 (36) 612 (27) 614 (34)
S54ERF 1399 (51) 1417 (78) 361 (82) 390 (96) 753 (30) 764 (42) 646 (27) 653 (4.3)
64ERF 1456 (62) 1473 (73) 403 (86) 448 (92) 774 (37) 791 (40) 682 (31) 632 (4.2)
E¥fE (+SD)
x2 FOKR— 3> O
FEE T ESE% (LUR) o — L ViR [kg/m3] BMI [kg/m?]
Uil % Uil % W %
1 4R 791 (3.8) 80.6 (2.7) 1388 (13.7) 1429 (17.8) 164 (1.8) 166 (2.0)
2 4EWE 820 (3.1) 81.7 (39) 1309 (12.8) 141.0 (2338) 162 (1.9) 172 (29)
RE 804 (3.6) 79.7 (49) 130.0 (16.5) 1404 (24.3) 16.8 (24) 180 (3.1)
4AERE 83.3 (36) 838 (36) 1286 (17.1) 137.4 (26.7) 17.3 (26) 185 (36)
5 4RI 859 (3.1) 855 (4.1) 1304 (20.1) 136.7 (287) 183 (3.2) 19.3 (39)
6 4EI 882 (32) 86.2 (4.4) 1294 (19.1) 139.9 (24.8) 189 (3.0) 20.6 (35)

P (£SD)
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15.1
26.6
16.0

113.0

205.3
108.2

LUR
88.3
79.3
86.7

1337
129.6
1479

B kR

[%]

SR MBI W3R

83.6
829
91.9

Tl
i

A
[cm]
156.1
158.3
160.5
156.6
161.6
163.1
159.6
158.0
155.0
159.9
156.4
160.9

Tl
Kok SR

Peak
velocity
[cm]
1385
142.2
1435
138.9
145.2
1438
142.1
142.7
142.2
140.6
142.1
1429

[cm]
1175
124.9
1244
117.8
126.7
120.4
1224
125.6
127.1
1155
125.8
121.0

o5

Take-off

76
82
8.0
9.2
85
7.2
6.5
9.6
7.0
9.0

Peak
velocity
lcm]
85
8.6

Velocity
at
take-off
[cm]
5.8
5.6
5.7
5.9
55
6.6
6.0
5.0
38
5.9
45
5.6

F6 KFOHRPFEREBRBORES

(%]
31
2.7
28
3.0
31
31
28
29
31
35
29
32

Duration

k)
(k]
0.6
2.0

Peak &
05

]
-29
-10
-36

[

D AERO 7

&

Take-off

Age at
peak
%]
10.1
10.7
105
10.1
10.8
9.3
99
116
12.7
10.1
122
10.6

8.0
76
70
8.0
6.2
88

take-off
71
7.1
9.6
6.6
9.2
74

(k]

94
10.2

[ ]

11.0

BEHIBE  Age at
HHAE#

ID
GO1
GO02
G03
G04
G05
G06
GO7
G08
G09
G10
Gl1
Gl2

AR R —VE

12509 % 34 (250%) Tholz. oh, XTO
MBBEICOWTIE, A b olzlzo, P
fESIIE BT, fcofiosoR L, RHBBEEL
DU D720 DWGE AT D Mo 72,

BFoRMBE L& BB BT 5 take-off,
peak ® age B X U velocity D12 A 21RO
LN aholz 51T, MBIEFICBWTIE, 94
4 % (444%) 7% age at take-off D HBUERD =1.0
i D HPAN THIRHIBRASHMBL L T 7z,

TFOHEBBEIZBWTIZ, 341 %28 age at
take-off, 2 % 2% peak @ M BLAE i D £ 1.0 5% o i PA
W CHIEHIBRATHBL L Tz,

zZ B

1. PRRRELEORET — 2 DR

AHFFETIE, ANFEAEDOEND HARE DR %
FERMEICE L, FE - RE - EEOfREDR
S LEOTE, 7uf—YarvofsiEchsb
o— L ViEE, BMIB XU, LURIZDOWTRL
72, Z07%2ThH, LURIE 1ERD S 6 FEREIIH
T EADVA LN KR OGEKEZ LI,
GE, S, THREBXOLUROBADOT—4 %
INFRELARAE S THRAME PR L, HMEWrnyR
AT o 728 TlE, LUREHE 1Tl 145 1% (h2#
B 3AFAERFICEEY) £ T, LF T 135 (h4E
K2 4EAEREICREY) FTEAL, 20k, HTo
KFDBALNTWEY, ZDOZ &5, INEEDRE
WZBWTiE, THRESES XD DEMICHEETL
TWALBIZENPHLNELRSTEY, RUZEIIBV
THHLEDIFARDORERIEONTIZE VR 5.

ZL T, AWIZETIE, EWMFENEAED—DT
H5HHEHEEAERL, HAD L EOMEKI %L
Fh B4 OFERRAZILRT 272912, BTT
TNV EHOCTOREEREIMRZHEE L, BEEHA
N— O 2R L. FO#E, age at take-
off IZDOWVWTHFIZ1025%, LTIET7I9HTHD,
age at peak velocity {22WT, BFI1F 133 7%, &
T 108K TH D, 20D L HITHAED RO
b, BATIE L FRROKE R TH - 72, 1941~
1964 FFOHARANZRGR L Lo G Rl E#
JEMAL OFREE 2 i L T v B s Tld, ageat
take-off O P IZY ¥ T 10.7~109 %, K+ T
878~94 % TH V), age at peak velocity &5 7T
1273~13.37, 1T 1072~1084 & TH - 7= L b
RHENTWBEY, ThzEz b L, LTIZOWT
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&, JeATIEgE & LS L C age at take-off AV W 4R
ICHBILTBY, BEHA = ORG-S
B ZoTwBRE S 5. AT, BEICE
TAEDPROSNLZEIZINTITHHASNATVYD
LZATHY, KIfFETDH age at take-off B L O
age at peak velocity @ 5, 5 1L % B 13 f /il &
RAKMEOHPAZ ATDH, AL > TP =
BhHbHLBOONDL, ZOZLnbh, BEHER
FORER % TS 2 BHUIE, ] USHAEICBWTD,
% DFEG IR DD D B 7280, il 4 DAY
WA BB T D UEPDH DL ERD.

2. 6EEORBEFIEROERERBR#LHE

BICHT2RBFORE

AWFFETIE, ANFEDOEAND 6 4 O WS A
ZEBR L, BUEHIRRICAE H U TR o HB 2 a2
L7z, RiEHIBROFT R owFe%x [T L35 5 i
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(Abstract]) In this study, we focused on “limitation of standing forward flexion” in a musculoskeletal examination,
followed the results of the examination for six years, and examined the characteristics of individual developmental
status of elementary school students.

Thirty-nine children with six-year records of musculoskeletal examinations and growth data of one public ele-
mentary school in Ibaraki Prefecture were examined. The height growth velocity curve was drawn based on the
individual height data, and the age at take-off, and the peak velocity was confirmed. We assigned children to the
“emergence group” if they had “limitation of standing forward flexion” at least once in six years of those who had
no findings in the first grade.

There were 19 boys and 12 girls who did not have “limitation of standing forward flexion” in the first grade.
When the records of this group were followed up for six years, nine boys and three girls later presented with this
finding. Four out of nine boys presented with this finding at an age of take-off = 1.0 years. It is necessary to con-
duct multivariate analysis that includes various factors such as exercise habits and physical fitness to properly un-
derstand the musculoskeletal system of children.
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