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A Longitudinal Study on Growth
in Height of Schoolchildren
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Sonoe MURAMATSU*', Takeshi AKI’I‘/}*I, Tsuneji MURQMA'rsu*Z,
Yuzo SATO*’, Yasushi TODA*’, and Akira ITO*

The process of growth in height of schoolchildren (366 boys and 368 girls), who were born from Aprilin 1959
to March in 1962, was investigated. They were separated into three groups (tall, medium and short) by the
percentile method at the Ist grade of elementary séhool, at the Ist grade of junior highschool, and at the 3rd
grade of highschool. Then we have observed the change of the groups in which they were at each grade.
1) At the Ist grade of junior highschool, most of the children were in the same groups in which they wereat the
Ist grade of elementary school. 75.4% of boys and 72.0% of girls of the tall group and 79.2% of boys and 68.5%
of girls of the short group at the Ist grade of elementary school were in this case.

2) At the 3rd grade of highschool, most of the pupils were in the same groups in which they wereat the Ist grade
of junior highschool. 58.3% of boys and 63.9% of girls of the tall group and 63.1% of boysand 62.3% of girls of
the short group at the Ist grade of junior highschool were in this case.

3) At the 3rd grade of highschool, most of the children were in the same groups in which they were at the Ist
grade of elementary school. 69.5% of boys and 59.7% of girls of the tall group and 74.2% of boys and 61.5% of
girls of the short group at the Ist grade of elementary school were in this case.

4) In this study there was no significant difference in growth between boys and girls, except that the number of
girls who moved from the short group to other groups was larger than that of boys.

5) The Ist grade of junior highschool is one of the “peak-height-velocity-ages™, but this growth pattern of the
children in height was the same at that of other period.

From these results it might be concluded that the body length of highschool students has almost been decided
during elementary school ages.
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Table 1. Mcan values of height

(cm)
boy N =+ 366 girl N = 368
Ist elementary | Ist junior high 3rd high |lst elementary | Ist junior high 3rd high
mean 1149 149 .4 169.2 114.2 150.2 156.8
SD 49 7.8 5.5 4.3 5.5 4.5

Table 2. Change of the groups. (at the st grade of elementary schooland the
Ist grade of junior high school)

boy

girl

Ist elementary

Ist junior high

Ist elementary

Ist junior high

N = 366

N %

N = 368

N %

Tall group 118

Tall group 89 (75.4)

Medium group 29 (24.6)

Short group 0 (0.0)

Tall group 85 (72.0)

Tall group 118

Medium group 30 (25.4)

Short group 3 (2.5)

Medium group 128

Tall group 30 (23.4)

Medium group 71 (55.5)

Short group 27 (21.1)

Tall group 29 (24.2)

Medium group 120

Medium group 61 (50.8)

Short group 30 (25.0)

Short group 120

Tall group 1 (0.8)

Medium group 24 (20.0)

Short group 95 (79.2)

Tall group 5 (3.8)

Short group 130

Medium group 36 (27.7)

Short group 89 (68.5)
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Table 3. Comparison between the tall group and other groups at the Ist grade of
elementary school and their group at the Ist grade of junior high school in

number.
boy girl
Ist elementary Ist elementary
Tall Medium + - Tall Medium +
group Short group Total group  [Short group Total

<, | Tall group 89 31 120 —g,) Tall group 85 34 119
< | Medium 29 95 124 < | Medium 30 97 127
.g group .g group

-2, |Short group| 0 122 122 % Short group 3 119 122
= Total 118 248 366 =z Total 118 250 368

(P<0.001)

(P<0.001)
Table 4. Comparison between the medium group and other groups at the Ist grade of
elementary school and their group at the Ist grade of junior high school in

number.
boy girl
I'st elementary Ist elementary

Mf{dillm i 'I'flll 0 Total MCFIiLl(I] i 'I'z.nll f Total

group Short group group Short group
5, | Tall group 30 90 120 ._E" Tall group 29 90 119
A R O O - o O N B
2 Short group| 27 95 122 % Short group| 30 92 122
2 Total 128 238 366 = Total 120 248 368

(P<0.001) (P<0.001)

Table 5. Comparison between the Short group and other groups at the Ist grade of
elementary school and their group at the Ist grade of junior high school in

number.
boy girl
Ist elementary Ist elementary

Short Tall + Tetal Short Tall + -

group  |Medium group ota group  [Medium group) Total
5 Tall group 1 119 120 ) Tall group 5 114 119
< | Medium 24 10 124 < Medium 36 9 127
g group '(9: group
-2 [Short group| 93 27 122 2 [Short group| 89 33 122
< | Total 120 246 366 = Total 130 238 308

(P<0.00 (P<0.001)

Table 6. Comparison of three groups in number between at the Ist grade of elementary
school and at that of junior high school.

boy girl
Ist elementary Ist elementary
Tall Medium Short o Tall Medium Short .
Total Total

group group group group group group
B Tall group 89 30 | 120 B Tall group 85 29 5 119
= i = :
& | Medium 29 71 24 124 o | Mediiin 30 61 36 127
.g group .g group
-2 |Short group 0 27 95 122 -2 |Short group 3 30 89 122
= Total 118 128 120 366 = Total 118 120 130 368

(P<0.001) (P<0.001)
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Table 7. Change of the groups. (at the Ist grade of junior high schooland the

3rd grade of high school)

boy

girl

Ist junior high 3rd high

Ist junior high 3rd high

N = 366 N %

N = 368 N %

Tall group 70 (58.3)

Tall group 120 Medium group 30 (25.0)

Short group 20 (16.7)

Tall group 76 (63.9)

Tall group 119 Medium group 40 (33.6)

Short group 3 (2.5)

Tall group 43 (34.7)

Medium group 124| Medium group 48 (38.7)

Short group 33 (26.6)

Tall group 27 (21.3)

Medium group 127| Medium group 56 (44.1)

Short group 44 (34.6)

Tall group 4 (3.3)

Short group 122 Medium group 41 (33.6)

Short group 77 (63.1)

Tall group 16 (13.1)

Short group 122 Medium group 30 (24.6)

Short group 76 (62.3)
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Table 8. Comparison between the tall group and other groups at the 3rd grade of high
school in number.

boy girl
Ist junior high Ist junior high
Tall ‘Mct.iium + Total '!‘all MC(-“\ln-l + Total
group Short group group Short group

Tall group 70 47 117 Tall group 76 43 119

% | Medium 30 89 1y | & | Medium 40 86 126
= group < group

E Short group 20 110 130 E‘, Short group 3 120 123

Total 120 246 366 Total 119 249 368

(P<0001) (P<0.001)

Table 9. Comparison between the medium group and other groups at the Ist grade of
junior high school and their group at the 3rd grade of high school in number.

boy girl
Ist junior high Ist junior high
Medium Tall + y Medium Tall +
group | Short group Total group [Short group|  Total
Tall group 43 74 117 Tall group 27 92 119
s | Medium 48 71 (9 | | Medium 56 70 126
£ group <= group
o
E Short group| 33 97 130 & |Short group 44 79 123
Total 124 242 366 Total 127 241 368
(P<0.05)

(P<<0.001)

Table 10. Comparison between the Short group and other groups at the Ist grade of
junior high school and their group at the 3rd grade of high school in number.

boy

I'st junior high

girl

Ist junior high

Short Tall + Total Short Tall +
group  [Medium grou ota group  Medium group) Total
Tall group 4 113 117 Tall group 16 103 119
: " -
& | Medium 41 78 119 & | Medium 30 96 126
< group i group
3 Short group| 77 53 130 & |Short group 76 47 123
Total 122 244 366 Total 122 246 368
(P<0.001) (P<0.001)
Table 11. Comparison of three groups in number between at the Ist grade of junior high
school and their group at the 3rd grade of high school in number.
boy girl
Ist junior high Ist junior high
Tall Medium Short Total Tall Medium Short Total
group group group group group group
Tall group 70 43 4 117 Tall group 76 27 16 119
& | Medium 30 48 41 19 | % | Medium 40 56 30 126
= group < group
o
;?, Short group| 20 33 i1 130 & [Short group) 3 44 76 123
Total 118 128 120 366 Total 118 120 130 368
(P<0.001) (P<0.001)
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Table 12. Change of the groups. (at the Ist grade of elementary school and

the 3rd grade of high school)

boy

girl

Ist elementary 3rd high

Ist elementary 3rd high

N = 366 N %

N = 368 N %

Tall group 82 (69.5)

Tall group 118 Medium group 28 (23.7)

Tall group 118

Short group 8 (6.8)

Tall group 70 (59.3)

Medium group 36 (30.5)

Short group 12 (10.2)

Tall group 33 (25.8)

Medium group 128 Medium group 62 (48.4)

Medium group 120| Medium group 54 (45.0)

Short group 33 (25.8)

Tall group 35 (29.2)

Short group 31 (25.8)

Tall group 2 (1.7)

Short group 120 Medium group 29 (24.2)

Short group 130

Short group 89 (74.2)

Tall group 14 (10.8)

Medium group 36-(27.7)

Short group 30 (61.5)
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Table 13. Comparison between the tall group and other groups at the Ist grade of
elementary school and their group at the 3rd grade of junior high school in

number.
boy girl
Ist elementary Ist elementary
Tall Medium + Total Tall Medium + .
group Short group ota group Short group Total
Tall group 82 35 117 Tall group 70 49 119
_'E,) Medium 28 91 119 éj,, Medium 36 90 126
= group < group
o o
& [Short group 8 122 130 = [Short group 12 111 123
Total 118 248 366 Total 118 250 368
(P<0.001) (P<0.001)
Table 14. Comparison between the medium group and other groups at the Ist grade of
elementary school and their group at the 3rd grade of high school in number.
boy girl
Ist elementary Ist elementary
Medium Tall + Total Medium Tall + -
group | Short group 014 group | Short group l'otal
Tall group 33 84 117 Tall group 35 84 119
ED Medium 62 57 119 & | Medium 54 7 126
= group = group
o
E Short group 33 97 130 ~ |Short group 31 92 123
Total 128 238 366 Total 120 248 368
(B=0.001) (P<0.01)
Table 15. Comparison between the Short group and other groups at the Ist grade of
elementary school and their group at the 3rd grade of high school in number.
boy girl
Ist elementary Ist elementary
Short Tall + . Short Tall + :
group  [Medium group Total group  [Medium group T'otal
Tall group 2 115 117 Tall group 14 105 119
- = —
5 | Medium 29 90 119 & | Medium 36 90 126
= group i group
:‘% Short group 89 41 130 = |Short group 80 43 123
Total 118 246 366 Total 130 238 368
(P<0.001) (P<0.001)
Table 16. Comparison of three groups in number between at the Ist grade of elementary
school and the 3rd grade of high school in number.
boy girl
Ist elementary Ist elementary
Tall Medium Short Tall Medium Short -
) § Total X I'otal
group group group group group group
Tall group 82 33 2 117 Tall group 70 35 14 119
: = »
5 | Medium 28 62 29 19 & | Medium 36 54 36 126
= group i group
E Short group 8 33 89 130 & |Short group 12 31 80 123
Total 118 128 120 366 Total 118 120 130 368
(R<0.001) (P<0.001)

16 —
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Table 17. Growth from the Ist grade of elementary shcool to the 3rd grade of high school. (boys)

Ist elementary Ist junior high 3rd high
Tall group 6l (16.7)
Tall group Medium group 20 (5.5)
(24.3) Short group 8 (2.2)
Tall group 21 (5.7
Tall group Medium group Medium group 8 (22)
(32.2) (7.9) Short group 0 (0.0
Tall group 0 (0.0)
Short group Medium group 0 (0.0)
(0.0 Short group 0 (0.0)
Tall group 9 (25)
Tall group 30 Medium group 10 (2.7)
(8.2) Short group 11 (3.0)
B Tall group 21 (5.7
O Medium group Medium group Medium group 36 (9.8)
Y (35.0) (19.4) Short group 14 (3.8)
Tall group 3 (0.8)
Short group Medium group 16 (4.4)
(7.4 Short group 8 (22)
Tall group 0 (0.0)
Tall group Medium group 4 (1.
(0.3) Short group | (0.3)
Tall group | (0.3)
Short group 120 Medium group Medium group 4 (1.1
(32.8) ( 6.6) Short group 19 (5.2)
Tall group | (0.3)
Short group 95 Medium group 25 (6.8)
(26.0) Short group 69 (18.9)
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R =0

Table 18. Growth from the Ist grade of elementary shcool to the 3rd grade of high school. (girls)

Ist elementary

Tall group

(32.1)

Medium group

Tall group

Short group

Tall group

(32.6)

Medium group

Medium group

Short group

Tall group

Short group Medium group

Short group

Ist junior high

3rd high

Tall group 60

Medium group 24
—

(23.1) Short group 1

Tall group 10

Medium group Il

(8.2) Short group 9

lall group 0

Medium group |

(0.8) Short group 2

Tall group 13

Medium group 15

(7.9) Short group |

Tall group 11

6l Medium group 30

(16.6) Short group 20

Tall group 11

Medium group 9

(8.2 Short group 10

Tall group 3

Medium group I

(1.4) Short group 1
L

Tall group 6

36 Medium group IS

(9.8) Short group 15

Tall group 5

Medium group 20

(24.2) Short group 64

(16.3)
(6.5)
(0.3)

(2.7)
(3.0
(2.4)

(0.0)
(0.3)
(0.5)

(35)
(4.1
(0.3)

(3.0
(82)
(54)

(3.0)
(24)
(2.7

(0.8)
(0.3)
(0.3)

( 1.6)
(4.1
(4.1

(1.4
(5.4)
(17.4)
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