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(Abstract)
Study of Schoolchild Radius Bone Density and Related Factors

In recent years, as the decrease in the birthrate continues,
concern about osteoporosis is increasing. Not only elderly people
but also young people with insufficient calcium inoculation due to
a marked lack of exercise are worried about osteoporosis. It is im-
portant to raise the maximum bone mass during adolescence be-
cause this is the age when bone formation and bone resorption
occur most efficiently. In this study, the relationship between bone
mineral density and physique and the relationship between frac-
tures and physique were studied. Radius bone densitometry was
performed on 319 children using the Toyo Medic DTX-200. Com-
paring the male and females scores of third, fourth, and fifth grad-
ers, the boys had significantly higher scores. Looking only at the
female students, a significant difference was seen only between
girls in the fifth and sixth grades. The factor that had the highest
correlation with bone density was BMIL. Among both male and fe-
male children with a history of bone fracture, half of them had
less bone density than the average. There is a danger than such
children will have low bone density for the rest of their lives.
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0.2727+0.03967 g /e CEIIME = BEHER 2,
M ML), 24 4 (n=22) 0.2793=
0.028658 g /cni, 34 4= (n=23) 0.2662=
0.036337 g /cf, 44E £ (n=27) 0.2800 =
0.027825¢g /cnd, 54 4 (n=24) 0.276 =
0.029861 g /cnf, 64 £ (n=24) 0.3076 =
0.049105g /ctiTHh o 720 F72HWF 13 144
(n=29) 0.2842 = 0.035084 g /cui, 24E 4=
(n=233) 0.2961 = 0.043958 g /cni, 34E /&
(n=30) 0.2905 = 0.029263 g /cui, 44E 4
(n=29) 0.2998 + 0.031781 g /ci, 54 /£
(n=28) 0.3101 = 0.038016 g /cui, 64F 4=
(n=20) 0.3044 = 0.042262¢g /ciTdH - 720
[F) 1 0 2247 B O 3 O 2 ORE TUERHE O
BWtMEEZ AT EITo728 25, &
FO54EEL 6 EEDHTOAEEE (p<
0.05) DA BNz, (K1) FiplTiE, K
TH5 6% (n=24) 0.2731=0. 042646 g /cni,
7% (n=24) 0.2782 = 0.033692 g /cni,
8% (n=17) 0.2704 = 0.026311 g /cnf,
9% (n=231) 0.2721 0.030754 g /cni,
107% (n=23) 0.2813 = 0.029585 g /cni,
11 (n=27) 0.2943 = 0.041746 g /cni,
12i% (n=4) 0.3372 = 0.075931 g /ciTH -
7oo F2BTIE (F£4) 63 (n=20) 0.2803
*0.029658g /e, 7 % (n=29) 0.2982+
0.045446 g /cii, 8 % (n=36) 0.2874 =
0.031202 g /cif, 9% (n=29) 0.2997 =
0.031028 g /cni, 10/% (n=25) 0.3044 =
0.035041 g /cnf, 117% (n=24) 0.3092 =
0.042932 g /cni, 12% (n= 6) 0.3116 =
0.048351g/ci T dH » 720 HEDER T & D
FHE O ZEOBE TIIAEAE (p<0.05) &
Honhkh o,

B DOFHED IOV TIERTIE D 22 W t
Mg & W Tt &l o7z 144, 248
A, 6AEERAEAEN R L, 3EEEF P
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1+
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®1. MFEEXFORFEHERET —F

ANBCON) | SEME (g /ond) | AN 5K | AR e g 2
14¢ 30 0.2727 | 0.001574 | 0. 039677
2 4 22 0.279364 | 0.000821 | 0. 028658
34E 23 0.266217 | 0.00132 | 0. 036337
44F 27 0.280074 | 0.000774 | 0. 027825
5 4F 24 0.276708 | 0.000892 | 0. 029861
6 4 24 0.307667 | 0.002411 | 0. 049105
Gitor -y 150 0.280247 | 0.001427 | 0. 037778

K2, MNEEBFORFHERET — 4

ABON) | I (g /eni) | AR S3HK | B 2
L4 29 0.284207 | 0.001231 | 0. 035084
24 33 0.296121 | 0.001932 | 0. 043958
34 30 0.290533 | 0.000856 | 0. 029263
44 29 0.299897 | 0.00101 | 0.031781
54 28 0.310143 | 0. 001445 | 0. 038016
6 4¢ 20 0.3044 | 0.001786 | 0. 042262
fritor ¥y 169 0.297036 | 0. 001396 | 0. 037366

xR3. MEEXFOERFIEEET — 4

NN | P3fE (g /on) | AR5 | B
6 ik 24 0.273125 | 0.001819 | 0. 042646
7% 24 0.278292 | 0.001135 | 0. 033692
8 ik 17 0.270412 | 0. 000692 | 0. 026311
9 ik 31 0.272161 | 0. 000946 | 0. 030754
107% 23 0. 281391 | 0. 000875 | 0. 029585
117 27 0.29437 1 0.001743 | 0. 041746
127 4 0. 33725 | 0. 005766 | 0. 075931
fritor 150 0.280247 | 0.001427 | 0. 037778

x4, MEEBFOERFEEET — 4

NEON) | T390t (g /ont) | AR5 | BEHEAR =
6 ik 20 0.2803 | 0.00088 | 0. 029658
7% 29 0. 298276 | 0. 002065 | 0. 045446
8 ik 36 0. 287417 | 0.000974 | 0. 031202
9 ik 29 0. 299724 | 0. 000963 | 0. 031028
107 25 0. 30444 | 0.001228 | 0. 035041
117% 24 0. 309292 | 0. 001843 | 0. 042932
127% 6 0. 311667 | 0.002338 | 0. 048351
Aitor iy 169 0.297036 | 0.001396 | 0. 037366

0.01, 44EA1 p<0.05, 54EA4 1 p<0.01
TENENB TV ABLREEZR L7z Fi
BT 9%, 10AY p<0.05TH A IS
BEEZRL, TOMIBEEAEN D)o F
HEEEZIRON o200, FEHT
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X2 ZENELICBELFEEEDEHIED
e #*p<0.05 s %p<0.05

°

(g/em?)
S

M Boys
O Girls

BMD
s 2 22 2 g

°

05
|

9 10 1 12
Age (years)

X3 F@pilbLICZERHNBEEDEHED
Jie:3% % p<0.05

X 64T, Y TIRIZRTENT TEE
EEDSHF X DK o 22 DI F O %
RTEVIERTH o720 (K2, 3)

QB%ZE LHERT
FHEELOMENT2RR5720, Bk -

R - BMI - 245 - AR T — 7 2w TE T

v v OMBREORE (p<0.001) &AW

THtietio7z (&5, 6, 7). LT T,

ROMEPE» o720 BMI (M4) TH
D, r =0.5754, y=0.0092x+0.1311CTdH -
7o MEWTHRE (X5) r=0.4922, y=0.0023
x+0.2156, & £ (¥6) r=0.2689, y=
0.0008x +0.1704, “4F r=0.2315, y=0.005
x+0.263, £ #ir=0.2222, y=0.0047x+
0.2397DNETH - 720 HF TITAHBI DT
12, BMI (IX7) r=0.4277, y=0.0063x +
0.1926, K& (XI8) r =0.4064, y=0.0018
x+0.2444, & £ (KW9) r=0.2723, y=
0.0009x+0. 1783, 4Efir=0.2173, y=0.0048
x+0.2557, % 4Fr=0.1972, y=0.0045x +
0.2821Th - 720 MAEMITATHRILH BMI
(K10) MBI i b 3 < r=0.4696,y=
0.0021+0.23, & W T 4k &= (M11) r =
0.4431, y=0.0078x+0.1612, & £ (¥12)

x5. TFOHEEIMER

F=5% | MBI | pfE (MRS
B, BMD 150 0.26891395 | 0. 000876387 %
R, BMD 150 0.49225419 | 1.57563E-10%
BMI, BMD 150 0.57546827 | 1.33062E-14 %
BMD, 2%4E 150 0.23152841 |  0.004361601 *
BMD, 4E#f 150 0. 22224588 |  0.006267523 *

*p<0.001

x6. BTOHEEAIMMR

TR | AMBREG) | p (AR
5, BMD 169 0.272313|  0.00034133 %
K3, BMD 169 0.406498 | 4.16025E-08 *
BMI, BMD 169 0.427796 |  6.57657E-09 %
BMD, #:4¢ 169 0.197284| 0.010141211 %
BMD, i 169 0.217397 | 0.004522254 %
*p<0.001
®7. HEMIR
TR | ABREG) | p (AR
5, BMD 319 0.260889 | 2.31955E-06 %
K3, BMD 319 0.443189 | 8.84013E-17 %
BMI, BMD 319 0.49962 | 1.51528E-21*
BMD, #:4¢ 319 0.201281 | 0.000296905 *
BMD, i 319 0.211063 |  0.000145997 *
*p<0.001
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W25%, 12i% 0% CThH o7z Tz, SRS
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EEBEEOYEHMEAERKT S L (X
13, 14, 15, 16) DX ) R L o7z, %
T — % L IR 5 L BEICEITEE D
LODH L, LT TIE53.8%, BT TIE50%,
ERR T — & LI T B & LT Tl46. 2%,
BT TUE50% 205 E T 5 & v ) fHERT
Holzo EERMPITRS LT TIEEH%E Lll-
7250 & LT1SD YA 34, 1SDLULLE
2SD DINAY 24, 2SD DL E3SD BIAIAY1
%, FHETH-725 0% LT-SD WS

2%, —2SDULLE-SDLUTA%44%, —3SD
DE-2SDUTHR1%4TH-72. MULLAE
W OR T, FHE RS20 LT
1SD LAY 5 %, 1SDLLE2SD B 1
%, 2SDLLE3SD UMDY 14, FH% T
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%, 2SDLLE3SDUNAS 14, FH%E T
Blo72b0E LT-SDUWNA 3%, —2SD
ME-SDLUFA 4% TH o7z WL L F4E
MOBTTIE, FHx -2 E LTIl

x8. XFREOEHHI—E

AR BRI B GlikExsy) BHE
2 1 |ER<AHL (2004.6. 1) 0.314
2 1 HOU (1F97H) 0.272
2 1 e (20034F) 0. 352
2 1 FR54E (1) 0.276
2 1 |AHEE (BFE1A) 0. 305
3 1 |ELpEEEEs (30) 0.243
4 1 |EFEE ONF245) 0.258
4 1 |EsHE (4F) 0.286
5 2 | (1999) O (2002) 0.323
5 2 |FWE (H13.5) /g (H15.1)  [0.226
6 4 | RO 2 B OV 44F) FOME 2 FINFE 5 4F) | 0.253
6 2 | F HE (H8 - H12) 0.21
6 1 |HE (HLER) 0.24

x9. BrREOEHSI—&E

AR E YT FHTERAL HEE
2 1 (Ko (445 H) 0.322
2 1 |HROHER (19984E) 0. 399
3 1 Fofg (5F) 0.252
3 1 |4k (45F) 0.3
4 1 |[Ho#E (4F) 0. 286
4 1 IT R (144) 0.341
5 1 FhE (1) 0.277
5 1 |Rod UhF44E) 0. 269
5 1 Fu (24FEm0) 0. 267
5 1 e BBiBEE (H15. 2) 0.298
6 1 [HFHE (H16. 1) 0.315
6 1 |Rods (2 45) 0.351
6 1 [AREE -0 (H6. 2) 0.222
6 1 |4 (H16. 5) 0.333

— 185 —



2 W

1 2 3 4 5 6
The grade of an elementary school (years)

H13. XFZFHEBREDFIEICKHT 525
TEDSH 5 REDE

0.35
03
. —— Pl

O MBS WK

<

BMD

J
1 2 3 1 5 6
The grade of an elementary school (years)

X14. BFZERNBREFHMEICKHT 25HF

BD#Hh 5 REDME
= 0.45
g
§" 0.4
0.35 a
0.3 g 7
2" o -
0.2

6 10 11 12

8 9
Age (years)

X15. XFFEANEEEDFIEICKHT 25
TEDSH 5 RENDE

(glem?)

BMD

6 7 8 9 10 11 12
Age (years)

X16. BFFRHANTHEDFHMEICKHT 57
TEDH 5 RENDE

() 5273

SDUINA 4 44, 1SDLLE 2SDUINA 2 44, 2
SD UL E3SD LN 2S1 4, F¥ % T h -7z
DL L T-SDLUWNA3%4, —2SDLLE
—SDLLFA 444 TH -7,

5. & &

ONZEBEZEDTYE
WEDIETIE, AL OWFETIZ FHr
BN, BALOIEBEBZALTED
T, POHE - ARED1SD DO B DIz
WTDEXAEIZL ) M L2-L4) OF
BEAWEL, EWHHOBEEZTI I LIFS
NCTWR, SHo L) ICFIREZEoD
DEEDIEHIMEONEILI % STV d o
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JTRIBICHEI L TWwWize RS off%e T
i, 625 IRE TOMTOWEIIFED S
Nhneknwy ZETHo722%, SROWIET
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