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ABSTRACT

The purpose of this study was to investigate the age of reaching peak bone mass and
the factors associated with bone mineral acquisition in pubertal girls and boys.

Two hundreds and sixty two girls and 282 boys aged 10-15 were recruited from 1995
to 1999. Bone measurements were made at one year intervals over 5 years by ultrasound
densitometer (Achilles A1000) at the calcaneus together with questionnaires about

menstrual status, physical activity, diet and other lifestyle factors from childhood to the
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present.

Each bone data compared with the mean value of the same age was returned to the
students in their class of health education. The students also had learned about what
osteoporosis was including the risk factors and the importance of the prevention from
Very young.

Peak bone mass should be accumulated by the age of 15 years old in girls and older in
boys by longitudinal observation, which was one to two years later than height spurt.
Their bone minerals were associated with body weight, height, body mass index (kg/m?),
intake of dairy products in girls and boys, age at menarche and Japanese life-style living
on Tatami mat in girls. Yearly increase in bone mass was associated with their increase
in vegetable and fish in both girls and boys and with Japanese life-style and increase in
physical activity in girls. The fracture rates of girls in Japanese life-style was
significantly lower than girls in westernized life-style on sofa and chair. The yearly
increase in boys was associated with their consciousness of previous levels of bone mass
measurement.

These date suggested that the age 10 to 15 years be critical age especially in girls to
accumulate the higher peak bone mass which enable to prevent osteoporosis in the later
of their lives. Thus bone measurement and the education of bone health in pubertal age
could help to improve their diet and physical activity and to induce their level of peak
bone mass fully elevated.
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# 1 Subject Numbers Followed for Five Years
from 1995 to 1999

1995 1996 1997 1998 1999

296 > 54
78 > 03
55— » 49

57— 55

62

Bone minerals were measured from 1995 to 1999 in
all students lived in S town from the 5th grade in
elementary school to 3rd grade in junior high school.
The students in the 5th grade were newly added and
the students in the 3rd grade in high school left every
year from 1996.

#% 2 Characteristics of Subjects

Subjects Girls Boys
Number 262 286
Age ~10-15years old
Height (cm) 126-171 125-176
Weight (kg) 23-79 22-78
Body mass index (kg/m?) 13.6-30.9 13.5-32.9
Age at menarche 12.0 +£1.0(9-14) -
‘Stiffness’ Index (%) 55-123 57-115
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[ 1 Means of initial ‘Stiffness’ index in girls and
boys (cross-sectional study) .
Means of initial measurements of bone mineral in 262 girls and
286 boys.
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2 Longitudinal study of ‘Stiffness’ index.
Means of bone measurements followed for 4 years in 69 girls and
95 boys. Significant increases were observed from age 10 to 14
year in girls and 10 to 15 years in boys.
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(one-way ANOVA)

B3 Yearly increase in ‘Stiffness’ index and height
(longitudinal study).
Yearly increase in bone measurement and height in the subjects
in Fig. 2 were shown. Peak increase in bone mass was age 11 to
12 years in girls and 13 to 15 years in boys while peak increase
in height was 10 to 11 years in girls and 12 to 13 years in boys.
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# 3 Associated Factors with Initial ‘Stiffness’ Index

(the 5th grade)

Girls (n=139) [Boys (n=149)
Factors (r) |Factors (r)
Age at menarche -0.38%**Weight 0.27%*
Height 0.31**+* BMI 0.23%*
Weight 0.31*** Height (:23%w
BMI 0.22%* [Likes milk 0.20*
Intake of yogurt 0.21* | # meat -0.20*

” egg -0.18* |Intake of cheese 0.20%*
Japanese life-style  0.18%*

#p<0.05 *¥p<0.01 ***p<0.001
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#*4  Associated Factors with Yearly Change in ‘Stiffness’
Index from the 5th grade to the 6th grade

Girls (n=114) |Boys (n=112)

Factors (r) |Factors (r)
‘Stiffness” in Sth grade ~ -0.43**%#| ‘Stiffness’ in 6th grade  0.427%**
Increase in fruits ~ 0.35%** Increase in height 0.31%¥

% fish 0.35%* | “Stiffness’ in 5th grade -0.27%*
‘Stiffness” in 6th grade ~ 0.31** |Increase in weight 0.27%%*
Increase in vegetable 0.26* |Change in lifestyle (n=38) 0.44%*
Conscious of bone mass 0.21%*
Increase in vegetable 0.20%*

,, small fish  0.19%

#p<0.05 **#p<0.01 ***p<0.001
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B4 Yearly increase in ‘Stiffness’ index and the
increased intake in food or life-style from the 5th
to the 6th grade in 95 girls.

Thirty one (fish), 34 (vegetables) and 44 (fruits) percents

of the subjects had increased in the food intake since the bone

had been measured. Their bone increases were significantly
higher than the subjects with no change in the food intake.

Seventy five percents of the subjects lived on Tatami mat whose

increase in bone was significantly higher than those in

westernized life-style.
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Increased physical activity

5 Yearly increase in ‘Stiffness’ index and the
increased physical activity from -1 to 0 year since
menarche in 47 girls.

Higher increase in bone mass was observed in 16 girls who had

increased in physical activity since the bone had been measured.
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