
Appendix 1. Reference material of “Questionnaire on locomotorium (spine/thorax, extremity, bone joint)” 
used in Osaka Prefecture 

 

 

 

 
 
 
 
 
 
 
 
 



Appendix 2. Experimental protocol 
 
 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Appendix 3. Number of Children with Reported Symptoms in the Locomotive Disorder Screening by Grade 

(2022, Unit: Children). 

Number reported in the screening 
3rd 
grade 

4th grade 
5th 
grade 

6th 
grade 

Total 

1. Bend in the spine (including scoliosis)  1 3 1 1 6 

2. Pain when bending or arching the lower back 
    

0 

3. Pain when moving the arms or legs 1    1 

4. Poor movement in parts of the arms or legs 
 

1 
  

1 

5. Inability to stand on one leg for more than 
five seconds 

 
2 

  
2 

6. Inability to crouch down 1 3 1 4 9 

7. Unknown     0 

8. Combination of the above items 
(e.g., 5 and 6)  

1 
 

1 1 3 

Total (percentage of grade)  4 (5.3%) 9 (11.3%) 3 (3.6%) 6 (7.9%) 22 (7.0%) 

 
  



Appendix 4. Records of Physical Fitness Test of Participants in 2022 for School B (3rd–6th Grade). 

Gra
de 

Bo
ys 

Grip 
strength 
(kg) 

Sit-ups 
(times) 

Seated 
forward bend 
(cm) 

Side-step 
(times) 

20-m shuttle 
run (times) 

50-m run 
(seconds) 

Standing long 
jump (cm) 

Softball 
throw (m) 

  Avera
ge 

S
D 

Avera
ge 

S
D 

Avera
ge 

SD Aver
age 

S
D 

Avera
ge 

SD Aver
age 

SD Avera
ge 

SD Aver
age 

SD 

3rd 10.9 2
.
7 

15.1 7
.
0 

26.7 6.9 31.9 7.
1 

25.8 16.8 10.2 1.0 135.7 19.4 12.2 5.
9 

4th 13.3 3
.
4 

17.5 6
.
7 

28.6 6.1 33.6 7.
1 

27.6 13.0 10.1 1.2 137.8 24.5 15.1 5.
9 

5th 14.5 3
.
8 

18.1 6
.
6 

29.6 6.9 38 7.
9 

43.4 21.2 9.9 3.4 153.9 27.7 21.6 10
.0 

6th 18.8 4
.
6 

18.9 6
.
1 

28.5 8.9 46.2 6.
6 

49.1 23.7 9.2 1.2 159.7 20.7 24.3 10
.6 

Gra
de 

Gi
rls 

Grip 
strength 
(kg) 

Sit-ups 
(times) 

Seated 
forward bend 
(cm) 

Side-step 
(times) 

20-m shuttle 
run (times) 

50-m run 
(seconds) 

Standing long 
jump (cm) 

Softball 
throw (m) 

  Avera
ge 

S
D 

Avera
ge 

S
D 

Avera
ge 

SD Aver
age 

S
D 

Avera
ge 

SD Avera
ge 

S
D 

Avera
ge 

SD Aver
age 

SD 

3rd 9.2 1
.
9 

13.3 5
.
0 

30.5 6.6 29.8 5.
4 

19.4 10.7 10.6 0.
8 

119.7 15.4 7.4 2.
1 

4th 12.2 2
.
6 

14.7 6
.
6 

32.3 7.6 32.2 5.
9 

22.7 10.5 10.4 1.
3 

133.8 16.0 9.5 3.
3 

5th 14.2 3
.
7 

15.8 4
.
2 

35.7 7.4 35.5 7.
3 

27.9 13.2 9.9 0.
8 

143.4 24.3 12 5.
0 

6th 18.9 4
.
1 

22.1 4
.
6 

37.7 7.6 40.1 7.
0 

40.7 11.9 9.2 0.
7 

157.5 18.5 15.1 5.
9 

 
 
  



Appendix 5. Results of the T-test Between the Group in which Parents Reported that their Child’s 
Locomotive Condition was Abnormal in the Locomotive Examination and the Group in which there was no 

Abnormality (by Grade, Sport, and Sex) (Detailed version). 
Gra
de 

Boy
s 

Grip strength Sit-ups Trunk forward flexion Side-step 

P-
valu
e 

screen
ing 
submi
tter 

healthy 
person 

P-
value 

screenin
g 
submitte
r 

healt
hy 
pers
on 

P-value screening 
submitter 

healt
hy 
pers
on 

P-
valu
e 

screeni
ng 
submitt
er 

healt
hy 
perso
n 

3rd P < 
0.01 

8.25 11.15 P < 
0.001 

5.7 16.03 0.1696 23.5 27.0
5 

0.16
47 

28.5 32.2 

4th 0.27
29 

12.4 13.42 P < 
0.01 

11.2 18.45 P < 0.01 25.4 29.0
6 

P < 
0.05 

28.2 34.45 

5th P < 
0.05 

13 14.57 0.6286 19.33 18 0.5067 29.67 29.6 0.72
01 

40.67 37.83 

6th 0.98
62 

22.5 17.93 0.2782 17.5 19.2 0.7692 31 27.9
3 

0.39
77 

45.5 46.31 

Gra
de 

Boy
s 

20-m shuttle run 50-m run Standing long jump Softball throw 

P-
valu
e 

scree
ning 
submi
tter 

healthy 
person 

P-
value 

screenin
g 
submitte
r 

healt
hy 
pers
on 

P-value screening 
submitter 

healt
hy 
pers
on 

P-
valu
e 

screeni
ng 
submitt
er 

healt
hy 
perso
n 

3rd 0.35
75 

22.33 26.1 P < 
0.01 

11.35 10 0.1935 127.5 136.
5 

0.73
38 

14 12 

4th 0.15
13 

21.8 28.42 P < 
0.05 

10.9 9.98 P < 
0.001 

116.2 141.
03 

P < 
0.01 

11.2 15.7 

5th 0.25
95 

47.5 43.15 0.3659 9.27 9.98 0.500 173.33 152.
44 

0.28
77 

18.67 21.85 

6th 0.30
47 
 
 
 
 
 
 
 

44.5 50.14 0.2164 9.57 9.13 P < 0.01 140.8 163.
35 

0.83
39 

28.6 23.38 

Gra
de 

Girl
s 

Grip strength Sit-ups Trunk forward flexion Side-step 

P-
value 

screenin
g 
submitte
r 

health
y 
perso
n 

P-
value 

screeni
ng 
submitt
er 

health
y 
perso
n 

P-
valu
e 

screen
ing 
submi
tter 

health
y 
person 

P-
value 

screeni
ng 
submi
tter 

healthy 
person 

3rd ― ― 9.16 ― ― 13.27 ― ― 30.5 ― ― 29.77 

4th 0.128
1 

10.75 12.31 0.25
05 

12.5 14.89 0.20
37 

29.25 32.69 0.248
1 

30.25 32.39 

5th ― ― 14.22 ― ― 15.75 ― ― 35.69 ― ― 35.55 

6th ― ― 18.89 ― ― 22.13 ― ― 37.71 ― ― 40.1 

              

Gra
de 

Girl
s 

20-m shuttle run 50-m run Standing long jump Softball throw 

P-
value 

screenin
g 
submitte
r 

health
y 
perso
n 

P-
value 

screeni
ng 
submitt
er 

health
y 
perso
n 

P-
value 

screeni
ng 
submi
tter 

healt
hy 
perso
n 

P-
value 

screeni
ng 
submi
tter 

healthy 
person 

3rd ― ― 19.45 ― ― 10.57 ― ― 119.6
7 

― ― 7.42 

4th 0.69 25.25 22.42 P < 
0.05 

11.63 10.25 0.218
7 

127.75 134.4
9 

0.435
2 

9.25 9.54 

5th ― ― 27.94 ― ― 9.92 ― ― 143.3
8 

― ― 12.03 

6th ― ― 40.71 ― ― 9.15 ― ― 157.4
7 

― ― 15.08 

 

  

 



 


