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FfE (S.D.) 108.5(12.1) 82.0(5.7) 96.5(12.8) 71.6(3.5)
STREH 233 48 474 43
HE 171.6( 5.5) 170.0(6.2)* 159.0( 7.2) 158.0(5.0)
{KE 62.0(10.6) 58.4(8.7)* 53.0( 8.3) 50.8(5.9)%*
BMI 21.0( 3.1) 20.2(2.4) 21.8(22.5) 20.3(2.1)
S.D. : B {zE

* 1 P<0.05, ¥F* 1 P<0.001

FIAETEDIFRICE D - T70hs, T L EREE
THDOS » » A7 HIBADOHEMEE S
DTHHID, FRRERFBCELCWRWBT
BREAECREP s I B EEL BRI, ¥
o, BREETERC OV CLSER0®2IBL
I EE T 5T,

FRER TR L OIEERRE O 45 HfEo M
BB LR L E 2R L, BToagEE
E TR0 F R L OREITEEE RN EE
BIEI -7, BMLIZERXRD oo, &
7o, WFOREERTHOKELFHEEETIC
WAREEEL - ey, R & BMI 0ZETED
ootz (3FE2),

wic, BEHESRYBEICRIGRER Y X b
A, B U RERERE Y BREE TR
FEERERBM IS Uis, BT Tl a@s B T
D1 HBD xR F — FERET1,905 keal T
B EERED2,121 keal I A BICALD -
oo Fio, BFOBEERTHO LA BEM

BIIEHT71.0g T, BEEREDOPFHEA52.7 g
THY, LAECE BELICBEBEERHC
HAHFRARD » 7o, BHEBREC >V ThL 1
DFHEE TFROFENL1297.7g TH Y, EHR
CHRERCE -1 (F3), LTE20Th
FRERTHEO = 2 B EOFEHE T
1,620 keal TIEFEEED1,734 keal 12 B H I K
ST, Fio, BERERTROBEENE (168g)
EEEEERER (52.8g) KHANFEC K, -7
23, e AV BERE, EEEREOEIIRS S
Rieh-te (353)

R4 CREEEERHLETE O A v A
BIFER I VD EEELABOEBERHEY
HIELefi R AR Lis, CofR, BF CinE®s
R TREOEA LY F 70 < BRE A 3H1320.8% C
HY, BEEEEHCLES, FEREEERTDH -
o o, HEAFEERXLEIBFFOREE
ETFRECIS7.4%Ch b, BEBEEERC LG
BleEr st (R4, T, WFCHEALE



392 Hiodk HAAHE #F5F 1445 A15H
#3 BEETEHES (KT ORERIERE O K
5 ¥ o ¥
BRE IERHE ETH#E IEE# K THE
Stiffness =90 <90 =77 <77
AN B 233 48 474 43

= F N F— (keal)

2,121(454.7) 1,905(323.9)** 1,734(315.3)

1,620(208.2) **
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A ¥ 233 48 474 43
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Stiffness =90 <90 =177 <77

A K 233 48 474 43
ARG 1 SRILL L 62(26.6) 13(28.3) 124(26.2) 12(23.9)
B 1 EL, 23( 9.9) 4( 8.3) 103(21.7) 7(16.3)
E5OBRHEN 87(38.8) 13(28.3) 160(34.5) 11(26.2)
X 50N A 8( 3.4) 62( 7.0) 18( 3.8) 0( 0.0)
A H s X 55 175(75.4) 33(68.8) 273(57.6) 20(46.5)*
HOOEEaeg T\ 5 LB S 49(21.1) 11(22.9) 18( 3.8) 6(14.0)*
e AR - B 111(47.6) 21(43.8) 440(92.8) 39(90.7)
HEFA1 =~y v 2 LTV 1( 4.7) 1( 2.1) 67(14.1) 4(0.3)
EBER Y LT B 140(65.7) 24(51.1) 178(46.2) 9(22.5)*
R CHEBRETER Y LT 210(89.6) 31(81.2) 328(67.9) 22(50.0)*

* 1 P<0.05, **: P<0.01
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KEDE L hEINTED, T4 7AXI LD
BECSHTAEBENBF I OWTLRDHNLT]
BEMENTREI NS 2 L BAPIFR Tl A F281A
ARG E L, Bt BBERTOERERG L
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L L, BELZE SV EBERT TR
HITH BN TR, BB F iR AT2W»Th

SERU149E 5 156

KT BErUAT L, I/ETFARLL
B3 5 BER OB
75 FEBE LCB 1, 2EE DR R
L, RELER=FLE -, BHERE
R B CHEY T -

LEEET

= A 4y Xt BREEEE »1 2% PE
By
{FE (kg) 0.967  (0.923, 1.013)  2.892  0.089
e R e~ 0.999  (0.998, 1.000)  6.13¢  0.013
(keal)

R

fKir 1

BRE o 2.08 (0.833, 5.184)  2.461  0.117
REGETEY

D 1

AT 1.63 (0.795, 3.331)  1.773  0.183
BlAE O EBRRITE

e L 1

HY 0.72 (0.359, 1.458)  0.819  0.365
zZF

fkE (kg) 0.974  (0.920, 1.031) 0.824  0.364

TaifERE (g)  0.967
A¥wbhics Lo

(0,937, 0.999)  4.07 0.044

LT 5 1

INY/N 5w 1.62 (0.813, 3.228)  1.88 0.17
L

fKis 1

BRE e 3.12 (1.54, 6.33) 9.97  0.002
B (Fi) OEBHED

L 1
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Rt O E BT

sl 1

Hb 0.545  (0.263, 1.127) 2.68  0.102
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THE EFFECTS OF NUTRITION AND LIFE-STYLE ON CALCANEAL

BONE MASS IN HIGH SCHOOL STUDENTS

Takiko SAGARA®*2, Muneko NISHIJO*?, Wataru HIROKAWA*?, Yuko MORIKAWA*?,
Katuyuki MTURA*?, Masaji TABATA*?, and Hideaki NAKAGAWA™?

Key words : Bone mass, High school student, Nutrients intake, Life styles

Objective To clarify the effects of nutrient/food intake and lifestyle, especially exercise, on calcaneal

bone mass in both male and female high school students.

Methods A total of 798 healthy Japanese high school students (281 boys and 517 girls) were recruited,

Results

and their calcaneal bone was assessed by ultrasound using Lunar Achilles. The subjects were
thereby divided into a lower bone mass group and a normal bone mass group according to stiff-
ness at the cut-off level of 90 for the boys, and 77 for the girls. Information on lifestyle including
frequency of food consumption and regular exercise during the period at junior high school and
high school was collected by questionnaire. Nutrient intake was assessed by a semi-quantitative
food frequency questionnaire.

1. The intake of total energy and fat in the lower bone mass group was lower than in the normal
bone mass group in both sexes.

2. The frequency of subjects not consuming milk in the lower bone mass group was higher than
in the normal bone mass group in both sexes. In the boys, the frequency of the subjects who liked
to eat green vegetables in the lower bone mass group was lower in the normal bone mass group.
3. The mean stiffness for subjects undertaking exercise during junior high school was higher than
in subjects not exercising, even after adjustment for age in both sexes. The frequency of subjects
with a habit of sun bathing in the lower bone mass group was significantly lower than in the nor-
mal bone mass group in the girls.

4. An analysis using a logistic model was performed to select the factors related to lower bone
mass without being confounded with other factors. Lower enegy intake in boys and lower fat in-
take, no exercise during high school life and no milk consumption in girls were each independent-

ly related to lower bone mass.

Conclusion These results suggest that nutrition and exercise habit affect calcaneal bone mass in high

school students of both sexes, especially milk consumption being an important factor related to

bone mass in girls.

* Department of Life and Culture, Kanazawa Gakuin College
* Department of Public Health, Kanazawa Medical University
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