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ABSTRACT

We studied 91 healthy premenopausal women aged 20-39 years old to investigate the
effect of teenage physical activities on their current bone mineral densities
(BMD) .Whole body BMD (WBMD) , lumbar BMD (LBMD) and radial BMD
(RBMD) were measured with Dual energy X-ray absorptiometry (DEXA) . Physical

activities during junior high school, senior high school, at present ; and food
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consumption were surveyed using a questionnaire. After adjusting for age, BMI, current
calcium intakes, and teenage milk intake ; subjects who exercised one or more hours per
week as extracurricular activities at junior or senior high school had significantly higher
BMD at all sites (p<0.01) than those who exercised less. Subjects who played high
impact sports at all periods had significantly higher WBMD (p<0.01) than subjects
who played low-impact sports. Subjects who played high impact sports at junior high
school had significantly higher LBMD than their low-impact sports counterparts
(p<0.01) . Subjects with continuous exercise from teenage years to the present had
significantly higher BMD at all sites than other subjects after adjusting for potential
confounders (p<0.001 in WBMD, P<0.01 in LBMD and p<0.05 in RBMD) . In the
stepwise multiple linear regression analysis, BMI and high-impact sports at senior high
school were independent predictors of WBMD, and BMI and high-impact sports at
junior high school were independent predictors of LBMD. Our data suggests that

continuous high-impact exercise from junior high school may maintain a positive effect

on current bone mass.
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FAlk, 20425390 @E LML WHRIC,
10/ B 1T 5 EEFESBED EHE (BMD)
NEZLHEBIOVWTRELL., 298 FE
(WBMD), [EHeE#E (LBMD), #BHEHE
(RBMD) i = HE T 2V ¥ — X M%KIE
(DEXA#:) ICTHlEL 72, HEMKE Ay,
2, Bk, BIUBEOEHEE, 3HHO K
HARE, L0 EFTHEzAEL 2. Fis,
body mass index (BMI), FFEDH IV 7 4L
&=, 100 FAEMEZ MER, HI1RHELLE
OEBEHE - BRTLTWAFE, $XTO
HEFRICBVLTHOBLYVEEEIFECS
olz (p <0.01). MEESE)Z L O impactd &
C» H#E) (high-impact sports) % L TW/i&iX,
TARTORRICIBWT, o EEEZ L TwiE
LKD) WBMDIZ®ETHY (p<0.01), HEEREC
high-impact sports% L T\ 72 #ix, LBMDIXZ A
BFICEDP, o7z (p<0.01). 10850 BIFES T HkH

M EEE EE o BT, ElhLoBEER
ZRER, TNTOHBOEBHEERIARICEME
Th-o7z (WBMD:p<0.001, LBMD: p<0.01,
RBMD:p< 0.05). EREIBRGHOFEE, =HKE
@ high-impact sports&, H1Z2KF high-impact
sportst¥, FHFHN WBMD, LBMDIZ*i§ 5 ik
ERTCThHotz. BLDOTF -5, HEILD
fk$E 9 7% high-impact sportsix, HED B&ET %)
RRNCHER - WINT A0 EELERTHLIL
ZRLTWVA.
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BRI DWTIZE TR .

—7, WAERE (peak bone mass) (& 10t
5520481 MR VbR TWS 11 10
Fho29F O LMW ENREL L WE T,
EENEEO BV EEFEL O L, AT
TAERLY, BEETHMNT 200K
EHRFEEDEREENTWA, 72, Varimaki
510 1%, 104825 20150 EEE, 304540180
BEEOLANNVICEDHBEZ RO L #HEL T
W3, PEX), BROFEEL SR IHHIBW
TREH» OO BB ED:, BEELHMSE
HROBEERRERTTHHILNEILNS,
ZL TR >0 EFEBE RHOZL, BRKE
EEE TR T BRI AL, FRkoM
RHEDBEHEEOETICNT S [REEOKE]
L, BHMEBIER B F0i, Quality of Life
(QOL) D#FIz oL dBEZEZLND.
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1) BEENE

DEXAEIZ &Y aloca #1# DCS-3000% Fv>,
4% (WBMD), HE#H: (LBMD;L2-L4), 7l
BEE A 1/3 (RBMD) o #Hik% #IEL 7.
BMD 0 f##irid, DCS-3000 A & % BE AT 7 b
(ver.4.8, [M4L#) %52 PC-9801FA (HA
R (k) B) AL,

2) RREHE

R, fKE%FHIL, body mass Index (BMI)
#UTORICTHEBLZ.

BMI (kg/m?) =fE (kg) / {(#E (m))?|
3) e

‘BHE (MBEREREIER (k) ) B
CEHDEE (TY-300;v A3 (%) #) 2w
T8EH (kg), BHH (kg) zWELZ. #H
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B BRO—H 472 FFLIERGE L FEL 7.
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EE) DA EE) % common-sports B (FLER, K
K, VI KR—=, 7=22%E), EBHEELL
@ non-sports BED 3B AT 7.

EE)O RIS OV TIE, EBh kR (hEE
IR TEEDNTEBE TV, »OBIE
DLRALDP DEBZITHRoTWVS), EERRE (b
2, B, BEOVWTh P OATEHTBI%
ST BB B BH) FEREE (WTFh ORI
EEND REBRA T2 \V) O IFRT T

BEELER, BMIL, #7), REENE, &
EEEE o BEMIE, Spearmann @ JIELLAHBE 4R
B AWTKRELZ:. BEBIUAEOEEH
B, BBOIAT, BHOMGHEBOBEED
e, thRE, —IoRLEZ TR v TR
L7z, ¥/, #&58&5H (ANCOVA) ZHw
T4EH, BMI, 571, BAEOAH VY AENE,
HFEERO P4 LENEERHEL T (E7N
1) EBFEHNOFHED ZLRFL 2. 61T,
2, B, REOZRIICBIT 2 EHEED
BHEREINT 2 MR RERETT 52012,
EWEH LIS SE B O SERER BT IR D AT IS B A -
MEL (EFNV2), AERDBEEOEIION
THREL 7.

BEELHBERELT, BRECEETS
MAEBE BT A0, AFvT 74X
XL EEBNTY A, D Eo g, #Et
234 — Y7 b SPSS 6.1 Macintosh it % i v»
7z.

2. MR

Ewn, g, BEWE, BHh, EEEE, ##
BENEOFHELZRI IZRLE., HEADRE
WO FEHEFEBIVREBNES 9L kL
T, BEEBLONLY Y A BRI IS B %
N S
R 21E, EFHEEICOWTHE, B, B

®1 K04, Kk, F#E (BMD),
B, BLURERRE

Age (year) 306 £ 59

Height (cm) 1578 + 56

Weight (kg) 517 £ 62

BMI (kg/m?) 206 + 20

Menache age (year) 124 £ 1.1

Number of Birth 13 £ 13

Whole Body BMD (g/cm?) 1.18 £ 0.10
Lumbar BMD (g/cm?) 1.14 + 0.14
Radius BMD (g/cm?) 047 + 0.06
Grip strength " (kg) 307 £ 5.0

Back extensor muscle strength (kg) 70.0 + 15.6

Daily Intake

Total calorie (kcal/ day) 1783.3 + 407.9

Calcium (mg/day) 6436 + 3113

Milk intake at teens (mé/day) 1342 + 1349

TTBRERNRL 2, HEFEICBWTIZ61L.6%D
HAESH U B EEE ERL T2, &K
BEICIE 264 %I WAL CTwiz, BEBIHLE
DEBEEL HOHIIN43%TH o7z, AN
DO EB)EMEREEIX, PEETOIRMH, ST,
OWFf, HAEX1.0BM TH -7/, high-impact
sports BED HFix, FHFERICHI2%TH o724,
FRH B VIHAEIHIBRIBR TH o7z,

BEEEMES 2 EEHE O BT E3ITRL
7z. BMLiZ, ¥ XRTOEBOFEELEELHM
% RL 72 (p<0.01). WBMDIL, @Ak B
B0 o EEEFH, B, WHHEEEREO
AHMAZRD 72 (£ £ h p<0.05, p<0.05, p<0.01).
LBMDIZENB I E#H I L ED HEZ ED
(£ #h p<0.01, p<0.001), RBMDIZ ¥/
BLOHE - EREEOFFLIEREE EO %R
iz (£ £h p<0.05).

BRI A 1B L o BB EN Do
X, WBMDIZ t REZICTEEIZEEZED /2
(p<0.05; % 4). EFVIEHFERIZ, % &
BICBWTHIMU Lo EBBEEHOED
FEHBOBFEER, AECRMETH- -
(WBMD: p<0.001, LBMD, RBMD:p<0.01).
SOICET V2R OHICEALS, AROFEE
AELNT (FR4).

&5 Tix, E&¥ 17 (high-impact sports,
common sports) & BFEED BERERLZ. B
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J. High School S. High School Now
Exercise days per week
<1 day or none 27 (297 %) 59 (64.8%) 52 (57.1 %)
1-2 days 1 (1.1) 3 (3.3) 28 (30.8)
3-4 days 7 (7.7) 5 (5.5) 5 (5.5)
more than Sdays 56 (61.6) 24 (26.4) 6 (6.6)
Exercise hours per week in all subjects 9.1£7.6 4.0t 6.9 1.0+2.0
none 27 (29.7 %) 59 (64.8 %) 52 (57.1%)
< 5hours 3 (3.3) 3 (3.3) 35 (38.5)
< 10 hours 12 (13.2) 11 (12.1) 2 (2.2)
< 15 hours 32 (35.1) 11 (12.1) 2 {22)
<20 hours 8 (8.8) 2 (2.2)
more than 20 hours 9 (9.9) 5 (5.5)
Type of exercise  Low-impact sports 35 (38.5 %) 23 (25.3 %) 31 (34.1 %)
tennis 10 7 5
table tennis 10 1
kendo 6 1
softball 2 1
track and fields 2
swimming 3 1 3
kyudo (Japanese archcry) 4
ski (cross country) 2
dance 2
badminton 1 1
aerobics 8
soccer 2
training ( jogging, ergometer, walking, etc.) 11
others 1 3 2
High-impact sports 29 (31.9 %) 9 (9.9 %) 8 (8.8%)
volleyball 14 7
basketball 14 6 1
handball 1 2
karate 1
#& 3 BMD L4, BMI, #7], AEEEE L RERNE L O
WBMD LBMD RBMD
Age -0.030 0.026 0.066
BMI 0.6182 0.273° 0.4182
Exercise hours per week at junior high school 0.189 0.148 0.008
Exercise hours per week at senior high school 0.261° 0.093 0.173
Exercise hours per week at present 0.020 -0.108 0.119
Menache age -0.063 -0.144 -0.183
Number of Birth -0.027 0.065 0.086
Grip strength 0.241¢ 0.346° 0.162
Back extensor muscle strength 0.289° 0.4042 0.209°
Total calorie -0.102 0.011 -0.100
Calcium -0.002 -0.059 0.122
Alcohol 0.087 0.189 0.107
Milk intake at teens 0.125 0.095 0.331¢
Coffee 0.011 0.013 0.048
Tea -0.104 -0.145 -0.066
Green tea -0.115 0.040 -0.096

Spearman correlation coefficients.

BEARIC 38 v T high-impact sports# (94) &,
common sports# (234) &L TEEI
WBMDIZ E 2 o7 (p<0.05). EF NV 1Z25HI
T - REERIE, P - B high-impact
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3 p<0.001 ® p<0.01 © p<0.05

sports #:¢ WBMD, LBMDid common sports #f
CHBLTAHARBCHMETH 72 (WBMD!:
p<0.01, LBMD:p<0.05). EFN 2D #HEHT
i3, high-impact sports#D WBMDIE, 3T
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