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The evaluation of the bone development and development of the program to prevent
musculoskeletal disorders during an individual®s growth period

MAIKO, OHTAKA
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To evaluate bone development during the growth period of an individual using
diagnostic ultrasound and to develop an exercise program that corresponds to bone development,
because the characteristics of musculoskeletal injuries during a growth spurt differ before and
after epiphyseal closure.

We conducted musculoskeletal examinations for 381 elementary and junior high school students in

Akita Prefecture. A questionnaire regarding the status of pain and playing sports, a survey of bone

and joint function, and evaluation of tibial development using diagnostic ultrasound.

Sex, physique, sports were associated with a tibial development. The decrease of the flexibility was
frequent in higher elementary school grades and agreed with initiation time of the growth spurt. To
prevent musculoskeletal injuries during the growth period, it is important to provide children with
appropriate exercise programs that correspond to their sex and timing of the growth spurt.



2005

al.,2003

10
2 9
2011
6

3

2011

X
4 stage

Ehrenborg et al.,1961

MRI

MRI

Graeme et

2009

2009

X CT MRI
BMI
150
BMI
10
DVD
8
Ehrenborg stage
BMI



5 26
2014
2015

10 5 10

Ehrenborg

15.4 5 C
30.8
53.8 6 C
7.6
69.2 6

m

3 (30%)
3
6 E c

(p 0.01)
5

6 (p 0.01) 5
30kg (p 0.05) 5
6 8cm (p 0.05)
5kg (p 0.05) 1
3 (p 0.01)

136 2015 1 2 2015

12

72

33

2015

48.5

52.9

45.8

3 5

12

10 27.0

19.2
20.9

35

13.3 20.0

64

47.1

14

63

37

1 2

2017

2

48

3

15

1

21.9

87.5

182

12

26.4

40.5
32.4

4



p 0.05

p
0.01
p 0.05
p
0.05
20.0 75.0 12.0 23.2
9 22
19 31
38 7 14
2014
1
1 ’ 7 7 7
25(2):45-53 2017
9
1 ’
64
,2017 11
2 ’ 7 7 7
65 ,2017
9 ’

64
2017 6
4
63
11
5
54
2016 10
6
52
7
52
2016 9
8
64
2016 9
9
63
2016 6
@
OHTAKA  MAIKO
50465803 H27 H29
@
HIRAMOTO 1ZUMI
60272051 H27 H29
©)

MINAGAWA  HIROSHI

MATSUZAKI MASASHI

SAITOH AKIRA

ISHIGOUOKA  MAMI

2016

2016 9



