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Evaluation of Increases in Stature, Upper Extremity Length and
Hand Length in Children from School Age to the Cessation of
Growth in Ogi County, Japan: A Longitudinal Study

Hideo NISHIKAWA

Division of Orthopedic Surgery, Department of Surgery,
Saga Medical School, Saga 849-0937, Japan

Abstract Stature, upper extremity length (UEL) and hand length (HL) were measured once
yearly in children (171 males and 180 females) in Ogi County, Saga, Japan, from the 1 st grade of
primary school (6.5 years of age) for 12 years. Based on the age of growth cessation, the order
of growth cessation of stature, UEL and HL was investigated, in addition to the relationship
between this order and the measurements obtained at 6.5 years of age.

With regard to the order of growth cessation of stature and UEL, growth cessation of UEL
occurred earlier than that of sature in 73.68% of males and 71.67% of females, growth cessation
occurred simultaneously in 23.98% of males and 25.56% of females, and growth cessation of
UEL occurred later than that of stature in 2.34% of males and 2.78% of females. Accordingly,
growth cessation of UEL occurred earlier than that of stature in most subjects.

In males, no significant differences were observed between subjects in whom growth cessa-
tion of UEL and HL occurred simultaneously and those in whom growth cessation of UEL oc-
curred later than that of HL. However, in females, significant differences were noted, since the
latter case was observed 1.69 times more frequently than the former. Nevertheless, growth ces-
sation of stature, UEL and HL occurred at almost the same age in both males and females
when cross-sectional data was used for processing, in agreement with data reported by other re-
searchers.

We also investigated whether there was any relationship between stature and UEL at in-
itial examination and the order of growth cessation. No significant relationship was observed.
Each measured value at initial examination tended to be large in subjects in whom growth ces-
sation of sature and UEL occurred earlier. In addition, final stature was significantly taller in
both males and females in whom growth cessation of stature occurred later compared to those
in whom growth cessation occurred earlier.

Bortel and Pritchett” measured forearm and

Introductio
n uetion UEL by radiography to estimate future UEL,

Stature has been the most frequently used
index in studies on human axial growth.>**®
For example, several reports comparing stat-
ure at each age based on cross-sectional data
in different places (Melvin and Birkbeck)® and
reports on the age of peak height velocity
based on longitudinal data (Tanner et al.)?®
have appeared in the literature. In addition,

based on the relationship between each meas-
ured value and the subject’s age. However,
there have been a few reports on the growth of
the upper and lower extremities based on lon-
gitudinal data?.

In our study, growth of stature, UEL and HL
was followed in children from school age until
growth cessation, and the order of growth ces-
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sation of these three parameters was evaluated.

In addition, we investigated whether the values
of stature and UEL at initial examination
were related to differences in the order of
growth cessation. Furthermore, regarding stat-
ure and UEL, the relationship between the age
of growth cessation and measured values at in-
itial examination of each parameter was studi-
ed. We also investigated the relationship be-
tween final stature and the age of growth ces-
sation. Our findings are summarized below.

Materials and Methods

Materials were male and female children
born between 1972 and 1977, free of chronic
disease, who attended Sakuraoka Primary
School in Ogi County, Saga, Japan. They were
healthy and raised in average families without
social problems. Their stature, UEL and HL
were measured during yearly school check-ups
(in April) for 12 years, from the 1st grade of
primary school (6 to 7 years of age, mean 6.5
years of age) until the junior year of high
school (17 to 18 years of age, mean 17.5 years
of age). In addition, measurements were ob-
tained until 18.5 years of age in 91 male sub-
jects. _

A stadiometer was used to measure stature,
an anthropometer was used to measure UEL
(which was obtained as the difference in height
above the floor between the acromial process
and the tip of the middle finger), and sliding
calipers were used to measure HL. Each para-
meter was measured by the same examiner
(stature measured during school check-ups was
used). Each parameter was measured in units
of 1 mm. A total of 678 subjects (343 males
and 335 females) were entered into the study.
However, only 362 subjects (182 males and 180
females) could be followed for 12 years (Table
1).

Tablel Materials

Total No. measured No. of materials

Males 343 182
Females 335 180

¥ (Eleven of the 182 male materials were ex-
cluded because they were in the growth
stage.)

We evaluated the order of growth cessation
of stature, UEL and HL, in addition to the re-
lationship between the order of cessation and
stature or UEL at 6.5 years of age. We also
evaluated the relationship between the age of
growth cessation of stature and UEL, and stat-
ure and UEL at 6.5 years of age. The relation-
ship between final stature and the age of
growth cessation was also studied.

The age of growth cessation of sature was
defined as the age when stature increased by 1
cm or less per year. With regard to UEL and
HL, the age of growth cessation was defined
as the age when the increase remained at the
same level on a graph plotting the UEL and
HL on the vertical axis and age on the hori-
zontal axis.

Results

In 11 male subjects, both stature and UEL
were thought to be in the growth stage at the
age at which growth cessation was defined.
These subjects were therefore excluded from
the evaluation. As a result, the total number of
subjects was 351, including 171 males and 180
females.

For evaluation, both males and females were
classified into 3 groups based on the relation-
ship between the age of growth cessation of
the UEL and stature. Subjects in whom gro-
wth cessation of UEL occurred earlier than
that of stature were categorized as group MA
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Table2 Relationships between UEL, stature, or HL and the age of growth cessation
Male Female
Classification N % Classification N %
171 180
MA 126 73.68 FA 129 71.67
MA-1 73 42.69 FA-1 48 26.67 :}
MA-2 53 30.99 FA-2 81 45.00 * %
MB 41 23.98 FB 46 25.56
MB-1 10 5.85 FB-1 10 5.56
MB-2 31 1813 — s FB-2 36 2000 —Jes
MC 4 2.34 FC 5 2.78
MC-1 1 0.58 FC-1 2 1.11
MC-2 3 1.75 FC-2 3 1.67
** 1 p<0.01

(for males) or group FA (for females), subjects
in whom growth cessation of UEL and stature
occurred simultaneously were categorized as
group MB (for males) or group FB (for fe-
males), and subjects in whom growth cessation
of UEL occurred later than that of stature
were categorized as group MC (for males) or
group FC (for females).
each group, subjects in whom growth cessation
of UEL and HL occurred simultaneously were

In addition, within

categorized as group 1, and subjects in whom
growth cessation of UEL occurred later than
that of HL were categorized as group 2. In no
subjects did growth cessation of UEL occur
earlier than of HL, since UEL includes HL.

With regard to the relationship between age
of growth cessation of UEL and stature, gro-
wth cessation of UEL occurred earlier than
that of sature (MA and FA groups) in 73.68%
of males and 71.67% of females, and growth
cessation of both UEL and stature occurred si-
multaneously (MB and FB groups) in 23.98%
of males and 25.56% of females. Growth cessa-
tion of UEL occurred later than that of stature
(MC and FC groups) in 2.34% of males and
2.78% of females.

In the MA and FA groups, no significant dif-

ferences were noted in males between subjects
in whom growth cessation of both UEL and
HL occurred simultaneously (MA-1 : 42.69%)
and subjects in whom growth cessation of UEL
occurred later than that of HL. (MA-2: 30.99%).
However, in females, statistically significant
differences were observed between subjects in
whom growth cessation of UEL occurred later
than that of HL (FA-2 : 45.009%) and subjects
in whom growth cessation of both UEL and
HL occurred simultaneously (FA-1 : 26.67%).
The former case was observed 1.69 times as
frequently as the latter case (p<0.01). How-
ever, statistically significant differences were
noted in both males and females in group B,
since group 2 included three times as many
subjects as group 1. In group C, no significant
differences were obsreved between groups 1
and 2 in both males and females, although the
number of subjects was small.

With regard to subjects in whom growth ces-
sation of UEL and stature occurred simultane-
ously (MB-1 and FB-1), growth cessation of
HL was also observed in 5.85% of males and
5.56% of females. Accordingly, there were few
subjects in whom growth cessation of these
simultaneously

three parameters occurred
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(Table 2).

Comparing the growth cessation of UEL and
HL, in males, growth cessation of UEL and
HL occurred simultaneously in 49.12%, and
growth cessation of UEL occurred later than
that of HL in 50.889%, which was not a statisti-

Table3 Relationship between growth
cessation of UEL and HL
Male Female
N % N %

1| 84 4912 60 33.33
Jns IE

2 87  50.88 120  66.67
*: P <0.05
1; Growth cessation of UEL and HL occurred si-

multaneously.
2 ; Growth cessation of UEL occurred later that
of HL.

130+
Average stature at NS
6.5 years of age r T 1
(cm)
1204 .|-
I 115.59 116.63
04 20 +5.07
l . T112.60
9 £3.00
1104 J.
' N=126 N=41 N=4
100
MA MB MC

Fig. 1-1 Comparison of average stature at 6.5
years of age in MA, MB, MC groups

1304

Average stature at NS
6.5 vears of age r : !
(cm)

1204
I 115.03 I 114.89

® +4.42 9 +4.45 112.82
1 l i +2.71
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N=129 N=46 N=5
100
FA FB FC

Fig. 1-2 Comparison of average stature at 6.5
years of age in FA, FB, FC groups

cally significant difference. However, in fe-
males, growth cessation of UEL occurred later
than that of HL in 66.67%, and growth cessa-
tion of both parameters occurred simultane-
ously in 33.33%, which was a statistically sig-
nificant difference (p<0.05) (Table 3).

Since apparent differences were observed be-
tween MA, MB, and MC in stature measured
at 6.5 years of age, analysis of variance was
performed, but the difference was not statisti-
cally significant. The same result was obtained
in females (Fig. 1-1, -2). In addition, the same
test was performed for UEL, but there was no
statistically significant difference in either
males or females (Fig. 2-1, -2). As a result, st-
ature and UEL at 6.5 years of age were not re-
lated to the order of growth cessation of stat-
ure and UEL.

In male subjects, excluding 11 subjects in

55+

Average UEL at . NS .
6.5 years of age
(cm) [ [
0 49.88
5 o 49.52 O to64
+2.51 1 T
3 47.50
J_ +1.36
454
N=126 N=41 N=4
40
MA MB MC

Fig. 2-1 Comparison of average UEL at 65
years of age in MA, MB, MC groups

554
Average UEL at
6.5 years of age . NS ,
(cm)
oA Tw ]
o 48.68 o 48.63
1 +2.35 J +2.34 T 47.06
‘l’ £1.43
454
N=129 N=46 N=
40
FA FB FC

Fig. 2-2 Comparison of average UEL at 6.5
years of age in FA, FB, FC groups
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48 H. Nishikawa

whom both stature and UEL. were in the
growth stage, growth cessation of stature oc-
curred between 14.5 and 17.5 years of age,
while in females, it occurred between 12.5 and
16.5 years of age. Growth cessation in females
therefore occurred earlier than in males, as is
generally believed. In 3 female subjects, only
stature was in the growth stage. Growth cessa-

130 !

Average stature at
6.5 years of age
(cm)

Cl
120 [118.76
{#oa 115.97 ]
j © 45 1441 o 11512

* : p<0.05

o

+5.28
1 01416 +3.72
1104 l

N=18 N=35 N=64 N=64

100 T T T 1
14.5 16.5 16.5 17.5

Age of growth cessation of stature (years)

Fig. 3-1 Stature at 6.5 years of age according
to age of growth cessation of stature
(males)

130~
Average stature at r

tion of UEL was between 13.5 and 17.5 years
of age in males and between 11.5 and 15.5
years of age in females. Compared with gro-
wth cessation of stature, growth cessation of
UEL occurred slightly earlier.

In comparing stature at 6.5 years of age and
age of growth cessation of stature, stature
tended to be taller in both male and female
subjects in whom growth cessation of stature
occurred earlier rather than later. In males,
stature at 6.5 years of age according to the age
of growth cessation varied as follows: 118.76
+5.32 cm for 14.5 years of age, 114.41+4.16 cm
for 16. 5 year of age, and 115.12+3.72 cm for
17.5 year of age. The tallest stature at 6.5
years of age was observed in subjects in whom
growth cessation occurred at 14.5 years of age.
Statistically significant differences were there-
fore noted (Fig. 3-1). In females, stature at 6.5
years of age was taller in subjects in whom
growth cessation of stature occurred at 12.5
years of age (117.09+5.93 cm), compared with
those in the growth stage (108.97%1.50 cm).

6.5 years of age
(cm)
120 ]

* : p<0.05

0117.09 T
£5.98 011489 11457 T I
1:!:3.73 +437 © 113.66 112.64
. +3.37 oll2.
1 l +£3.43
1104 ' T108.97
I+1.50
N=7 N=46  N=74  N=42  N= N=3
100 | . T T 1
Inth tt
12,5 13.5 14.5 15.5 16.5 S?agee srow

Age of growth cessation of stature (years)

Fig. 3-2 Stature at 6.5 years of age according
to age of growth cessation of stature

(females)
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55 U
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Age of growth cessation of UEL (years)

Fig. 4-1 UEL at 6.5 years of age according to
age of growth cessation of UEL

(males)

551

50 149,12 .[43.94 I ]
277 91219 | 4797 £48.07 I
l ‘[ +1.96 J +2.23 147,06

9 1203
454 l

N=11 N=48 N=67 N=42 N=12

UEL at 6.5
years of age
(cm)

40 T U L} T T
11.5 12.6 13.5 14.5 156.5

-Age of growth cessation of UEL (years)

Fig. 4-2 UEL at 6.5 years of age according to
age of growth cessation of UEL (fe-
males)

Statistically significant differences were there-
fore recognized (Fig. 3-2).

UEL at 6.5 years of age also tended to be
longer in subjects in whom growth cessation
occurred earlier. In males, UEL at 6.5 years of
age according to the age of growth cessation
was as follows: 47.45+3.86 cm for 17.5 years

of age, 50. 62+1.98 cm for 13.5 years of age,
and 49.70+2.54 cm for 14.5 years of age. The
shortest UEL at 6.5 years of age was observed
in subjects in whom growth cessation of UEL
occurred at 17.5 years of age. Statistically sig-
nificant differences were therefore recognized
(Fig. 4-1).
ences were noted (Fig. 4-2).

In females, no significant differ-

Comparing final stature according to the age
of growth cessation of stature, in males, final
stature was 169.30+5.68 cm for 16.5 years of
age and 171.97%6.03 cm for 17.5years of age.
The final stature was the tallest in males in
whom growth cessation of stature occurred at
17.5 years of age. Statistically significant dif-
ferences were observed (Fig. 5-1). In females,
final stature was 154.01 +=4.58 cm for 13.5 years
of age, 156.65+5.23 cm for 14.5 years of age,
157.76+5.16 cm for 15.5 years of age, and
158.61+2.96 cm for 16.5 years of age. Among
these subjects, the shortest final stature was
seen in those in whom growth cessation of
stature occurred at 13.5 years of age, and the
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180+
Final stature
(cm)

X l
170+ o 16974 ] Lss.ao 17197
' 167.06 +5.68
I +5.70

N=18 N=35 N=64 N=54

1604

150

14.5 15.5 16.5 17‘.5
Age of growth cessation of stature (vears)

Fig. 5-1 Final stature according to age of
growth cessation of stature (males)

1707
x%
r 1 *¥;p<0.01
Final stature —
* : p<0.05
(cm) *
| —
1601 I 168.61
167.76 9>
015665 Prgig | £2.96 $156.97
+5.23 11131
0154.09 $154.01
+5.07 114.58
1504
N=7 N=46 N=74 N=42 N=8 N=3

140 T T T T T 1
12.5 13.5 14.6 15.5

16.5 In the growth
stage

Age of growth cessation of stature (years)

Fig. 5-2 Final stature according to age of
growth cessation of stature (females)

difference was statistically significant (Fig. 5-
2). Comparing male subjects in whom growth
cessation of stature occurred at 14.5 and 15.5
years of age, the stature in the former group
was taller, but the difference was not statisti-
cally significant. In general, the later the age
of growth cessation, the taller the stature in
both males and females.

The main points can be summarized as follows:
1. Order of growth cessation of stature and
UEL

In both males and females, growth cessation

of UEL tended to occur earlier than that of
stature. In males, the mumber of subjects in
whom growth cessation of UEL and HL oc-
curred simultaneously and the number of sub-
jects in whom growth cessation of UEL oc-
curred earlier than that of stature were almost
identical, while in females, the number of sub-
jects in whom growth cessation of HL oc-
curred earlier was significantly larger.
2. Relationship between the order of growth
cessation of stature and UEL and stature and
UEL at 6.5 years of age

No significant differences were found.
3. Relationship between the age of growth ces-
sation of stature and stature at 6.5 years of
age

The younger the age of growth cessation of
stature, the taller the stature at 6.5 years of
age. Significant differences were observed in
both males and females.
4, Relationship between the age of growth ces-
sation of UEL and UEL at 6.5 years of age

In males, the earlier the growth cessation of
UEL, the longer the UEL at 6.5 years of age,
and statistically significant differences were
observed. However, in females, although a
similar trend was seen, the difference was not
statistically significant.
5. Relationship between the age of growth ces-
sation and final stature

In both males and females, the later the
growth cessation of stature, the taller the final
stature. The differences observed were statisti-
cally significant.

Discussion

Conventionally, it has been said that growth
of stature ceases at around 17 years of age in
males and at around 14 years of age in females.
However, there have been few reports on the
age of growth cessation of the upper extremi-
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Table4 Comparison of the data of our
study against those obtained
by Kimura (stature)

Age Male(cm) Female(cm)

Our study Kimura Our study Kimura

115.71 111.66 114.75 110.40
121.00 117.05 120.31 116.14
126.69 123.17 126.17 121.78
. 131.99 128.06 131.85 127.88
10. 137.35 132.93 138.56 132.93
115 | 143.20 137.50 145.66 139.80
125 | 150.70 143.63 151.03 146.00
13.5 | 158.09 151.18 154.46 148.84
145 | 164.19 158.54 156.13 153.14
155 | 167.53 162.07 156.68 154.99
165 | 169.35 168.41 156.85 157.13
175 | 170.25 168.38 157.13 156.38

© 0o
[$2 2 NS NS ]

ties. In 1965, Kimura” obtained anthropometric
measurements of a number of parameters for
male and female children ranging in age from
5 to 18 years living in Tokyo. In his study, he
presented a growth curve for UEL with the
length at 18 years of age normalized to a value
of 100. His results showed that growth of the
upper extremities ceased almost at the same
age as stature, although growth of the upper
extremities was slower than that of stature. In
addition, similar growth curves for humerus,
forearm and hand lengths were obtained.
Among these, forearm length grew most rap-
idly, followed by humerus length and HL, in
that order. Growth of the hand progressed
most slowly. In his report, Kimura concluded
that growth of these parameters was com-
pleted at almost the same age, although the
rate of growth differed. No difference was ob-
served between the sexes (Table 4).

Takabu et al. generated growth curves for
stature and sleeve length based on data ac-
quired between 1978 and 1979'®. These curves
revealed that growth cessation of both sature
and sleeve length occurred at 16 or 17 years of
age in males and at 14 or 15 years of age in fe-

males.

Cameron et al® suggested that HL were
nearer the adult length at any age than fore-
arm or upper arm and the growth of HL
ceased 1 year faster than the others in boys
but in girls the pattern was less clear. The
growth cessation of these parameters occurred
almost at same age except HL in boys. He
didn’t compare the growth cessation of stature
with these 3 parameters.

Analyzing these results using the classifica-
tion system used in our study, the majority of
subjects would be classified as MB or FB in
Table 2 with regard to the relationship of
growth cessation of sature and UEL. In actu-
ality, however, 709 of all subjects were classi-
fied as MA or FA. In addition, the relationship
between UEL and HL is shown in Table 3.
Briefly, no differences were noted in males, in
our investigation, between subjects in whom
growth cessation of UEL and HL occurred si-
multaneously and those in whom growth cessa-
tion of UEL occurred later than that of HL.
On the contrary, in females, the latter case
was considerably more frequent than the for-
mer. This difference is presumably because
our study was based on longitudinal data in
which each subject was followed for 12 years,
whereas Kimura’s data was cross-sectional
data obtained from males and females between
5 and 18 years of age. This is probably be-
cause growth cessation of each region was
evaluated as if it occurred at the sama age,
due to averaging of individual growth patterns,
as the stature, UEL, etc. are evaluated using
mean and standard deviation when cross-
sectional data is used.

Analyzing the results obtained in our study
as if they were cross-sectional data, both mean
and standard deviation were calculated.
Growth curves for stature, UEL, and HL were
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90+

Stature
.......... UEL
------- HL

80

165 175
Age (years)

Fig. 6-1 Growth curves of stature, UEL and HL

in males, based on cross-sectional data

with values normalized to a value of
10094 at 17.5 years of age

generated by normalizing the values of these
parameters at the age of 17.5 years for males
or 16.5 years for females to a value of 100,
based on the results shown in Figs. 4-1 and -2
(Figs. 6-1 and -2). These curves revealed that
each parameter exhibited almost the same
growth rate in males. In females, growth of
HL preceded that of the other parameters by
around 9.5 years of age, and almost identical
growth patterns were observed in the three pa-
rameters thereafter. Growth of stature and
UEL ceased at 14.5 and HL ceased at 15.5
years of age, respectively. In comparison with
the results obtained by Kimura, no difference
was observed because the growth of each pa-
rameter ceased at almost the same age, al-
though the order of growth of stature, UEL
and HL differed slightly. Comparing the data
obtained by Kimura and those obtained in our

1004
(%)

Stature

“++ UEL

904

80+

70~y T

Age (vears)

Fig. 6-2 Growth curves of stature, UEL and HL
in females, based on cross-sectional
data with values normalized to a value
of 1009 at 16.5 years of age

study, it appears that the physical characteris-
tics of both males and females has improved,
as the results obtained in our study indicate an
increase of 3 to 7 cm in stature in each genera-
tion (Table 4). We feel that longitudinal data
is more usuful for evaluating growth, and that
the results obtained from cross-sectional data
should be viewed with caution because differ-
ences may arise due to the analytical method
used.

In our study, measurements were obtained at
the same time of year in all subjects. How-
ever, it would have been preferable to obtain
measurements on each subject’s birthday, or to
obtain more detailed results by obtaining indi-
vidual measurements several times a year.
However, given the large number of children
to be examined and the labor required, this
was judged to be impractical.
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Subjects in whom growth cessation of stat-
ure and UEL had not occurred, including 11
male subjects (6.04%), were excluded from the
evaluation, It would be interesting to follow
these subjects for a longer period, but this
would be very difficult because young people
tend to leave the area when they reach 18
years of age. These 11 subjects were also co-

mpared against the other groups with regard.

to stature and UEL, and no significant differ-
ences were observed, although the data are not
presented in this paper.

With regard to axial growth, as far as bone
maturity is concerned, the humerus, radius and
ulna are related to UEL, and the metacarpal
bones and phalanges are related to HL.

Prichett'® performed X-ray examination of
the humerus and forearm in 123 males and 121
females between 7 years of age and the age of
bone maturity at 6-month intervals. Longitudi-
nal data was thus obtained, and the expected
growth of each bone at each age was analyzed
based on cross-sectional data to obtain the
mean and standard deviation. According to
the data, growth cessation of the humerus, ra-
dius and ulna occurred at 16 or 17 years of age
in males and at 14 or 15 years of age in fe-
males.

Concerning closure of the epiphysial line,
Joseph® reported closure of the epiphysis of
the metacarpal bones at 17 years of age in
males and 14 years of age in females, although
no comparable longitudinal data is available.
In his report, closure of the epiphysis in the
phalanges was observed at almost the same
age.

The results obtained in his investigatibn are
not in agreement with those obtained in our
study, in which growth cessation of UEL oc-
curred later than that of HL, altﬁough growth
cessation of the humerus, radius, ulna and pha-

langes occurred at almost the same age. The
reasons for these differences in results may be
that Prichett’s data was analyzed cross-sec-
tionally although it was longitudinal and that
Joseph’s data was cross-sectional.

Based on the results of our study, with re-
spect to growth of UEL and stature, growth
cessation of UEL occurs earlier than that of
stature in most subjects, irrespective of sex.
With regard to HL and UEL, no differences
were noted between male subjects in whom
growth cessation of HL occurred earlier and
those in whom growth cessation occurred si-
multaneously. On the contrary, in females,
subjects in whom growth cessation of HL oc-
curred earlier than that of UEL made up the
overwhelming majority. In other words, in fe-
males, growth cessation tends to occur from
distal to proximal. In the literature, Satake!”
reported that the metacarpal bones and pha-
langes grow more regularly in females than in
males from the viewpoint of relative growth of
length and width, based on longitudinal evalu-
ation of X-ray films of the hands. This may
be related to our observation that axial
growth showed a regular pattern of cessation
from distal to proximal in most female sub-
jects.

Mareover, it could be said that stature at 6.5
years of age was tall, in both males and fe-
males, in subjects in whom growth cessation
occurred earlier (Figs. 3-1, -2), with a statisti-
cally significant difference observed. In addi-
tion, the UEL in males was long, with a statis-
tically significant difference observed at 6.5
years of age, as was the case for growth of
stature. However, the trend observed in fe-
males was not statistically significant. Fur-
thermore, the later growth cessation of stature
occurs, the taller the final stature in both
males and females (Figs. 5-1, -2). Considering
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the relationship between stature at 6.5 years of
age and the age of growth cessation, we noted
that the taller the stature at 6.5 years of age,
the shorter the final stature. We cannot assert
that sex hormones are involved in the differ-
ences observed between the sexes, but there
have been no reports suggesting that other fac-
tors are involved.
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EFOERRZBWT, B, T, #FBRO&HIEY
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KRR, RO 2HERcEOWTHER, &
R, FROBREELREZHRETLEL OBGREHES
DIZLEI ERBTHBDTH S,

BE e U TIERRE/NRERDO/NE 1 4 (6.5 FH)
DOBF 1714, ZF 180 FlexRE L, 12 FMcbiz
> THE, HEERE, FE2 151 EAERIL 7%,
ZhoDREMEILL ERKEHTLE LT, EAOH
£, tEE, FROREVSELT BIEFYZDIERF &
6.5 FREDH R, HBELOMRR EERETL .

BRMFIE T 3 EAO B OIEFIC DWW T, R
E FEREOHB TR EREESE L EILT 3 OBETF
73.68%, ZF71.67%, RRFIZIFELET 2 HONHEF
23. 98%, ZF 25. 56%, LERVE LT 2 b Ov
BF2.34%, LF2.718% &, B L b LEENER &

E S

DEIEIETZ 087,

IR EFROEE TR, BFCRERIELETS
b O 49.12%, FERAGEEIET % H DH850.88%
ERERER G0N, TFTIX33.33% & 66.67
%T, BESPREON2.0FHVERADI. LoL,
FICT—% 2B T 5 LB b HR, B
E, FRELLFEZAEHTELELERERD, o
MEHEDENT —F Ll bDE o7,

%7z, BR, EERMEIET 258 L WIEREORIE
& & DEMR T, FIOFHIRET IEE 2 OF]EIR
DHEEBERIRENMERKC DTz, S0, BRRERER
DWTI, FEMNEBIEE > bDRBELEESD
DIZHNRTEL L bERICE,» - T2,

UEXY, BRE EEORROEEORADLE T
i, Ko SEIEL T LfINEL, FTLFeBn
TEETHD LW EREBT:.
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