2 o A} 3] & ok 3} 3] x| 3(3): 380~388, 1998
Korean J Community Nutrition 3(3) : 380~388, 1998

Aol AFsE FdoIA S FAEY} o]
A ulAE AR Fol e o7+

- 1. BX AFs=

Bone Density of the Middle Aged Women Residing in Urban Area
and the Related Factors

- 1. Distribution of Bone Density According to Age and the Prevalence of
Osteoporosis in the Middle Aged Women Residing in Urban Area -

Sook Mee Son' - Yoonna Lee

Department of Food Science and Nutrition, The Catholic University of Korea, Puchon, Korea

ABSTRACT

This study was conducted to investigate the distribution of bone density according to age
and the prevalence rate of osteoporosis in 613, middle-aged women who visited Saint Bundo
Hospital in Pusan from June to December, 1997. Mean bone density of lumbar spine(L,L,),
and femoral neck of 50 ~ 59 years of age was significantly lower than those of 40 —49 years of
age(p <0.05). At the 60 years of age, mean bone density of two sites were less than those of
50 - 59 years of age. Mean bone density of lumbar spine in the group of sixtics were 20.7%
lower than that of group aged under 40 ; For femoral neck, women in their sixdes showed 22.
6% lower density compared to the women aged under forty. Bone density of ward's triangle of
sixties were the least, which was 34.2% lower than that of group aged under 40. Bone density
in lumbar spine, femoral neck, trochanter and ward's trangle correlates strongly with each
other(p<0.001). The proportion of osteoporosis was 3.6% in the group of forties, 10.9% in the
group of fifties and 33.8% for the group aged over 60, which was assessed by bone density of
lumbar spine. Bone density of lumbar spine, femoral neck and ward's triangle were positively
correlated with height, weight and BMI(p <0.001 ~p<0.01), and weight showed highest
correlation with the bone density. Forty-four percent of variation in lumbar spine bone density
was explained by age and weight. (Korean J Community Nutrition 3(3) : 380~388, 1998)
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N =

FHL AAA 7 B Az es A 289
AF7t Hoy AAde F83% 718 B35t Zan
Qitat g2 o] 29 AGPuR olfAHERY T
1991).

47719 E& J30 o5l g dol9 A
SR F7hE B8 2 Ao EAIH] 30l o]2
AE Hd %E Z2A Hoj(EHY 5 1991), 35~
404] o]FREE HITHX FAo] AXN M5
axjz F&4o) AlztEtH(Gordon 1988). 2F 404 ©]
FREE =3tet fEo] FF<] £ (bone loss)o] A
A P BE 10debe} 3~5%9] B €2 $A=Hn
o] o] A= HAOIF 45~T44] Alolol] HT H4g
o] 9%9l ol&ttx FrH(Smith & 1975).

7V E3HA ¥ v dAMEER SHEFTe
TP A 4 FEFY) FUIE F3] A #
A8 Yo7l Age|tk(o]g % - Hulx 1996). Ik
FFL A AR a2} SFF FHE S (postmeno-
pausal osteoporosis)@ x4 ZFtHFF(senile os-
teoporosis) 2.2 ¥ HEC HAEX FUEEL HA%E
15~203%F%01 60~654] Atolo By sty iAoz <
& o AEZ Y BEu]RFe 71& 3l (Riggs & Mel-
ton 1988), AFZ9l 74¢ g9 ¢utzde &
Hog g}

=/ STEFE T04) o] xRl A ¥IwstA
s w3l E F&EA VIR Qs FhET)
FA A A (fracture threshold) ©l3l2 ZAshed
Ao (Rav] 5 1996) A3 € 18d 2H S gol
dogE Aol EFojtHEHY F 1991). ©] yol=
FEEe wyae g E 33 84, AL,
328 AF Y, FAFE F4, 5522 ¢
Z AcHRiggs & Melton 1986 : Smiths 1975 :
Wardlaw 1988).

19943 WHOONA I8 AdRozlA e A&
o oJatd BMD &2 BMC7F 3449 #xx9) 1SD
ojule] &3z w8 AAE, AU 1A ~1~-25
SD °Juyi?l &8 FJ7A4v (osteopenia) g o]
e Fa g Fo2 ERIPLs BMC E2 BMD7}
AaHnx9 -258D ol&td W FUpFSFORE ¥

£&£50] - o]f} - 381

FrATHE &4 1995). FUEr} AaEFE ZAY
A¥8go) 7= 1SDRAA Y oF 1.5~3u9] =4
A¥=TL St LR A FHe] 999X o
82 A3t gale] Ao A aolE EFela Itk
FF0] ANSA Fe JVsAol Boms HAFE &
Fo] &40 dolu}y] oMo YHo| o} ZHE WQ
= S ESEAY 5 1991).

% d¥o w2 FAF] A3l dinjsied A2
ZF¢ Auslsin FEALLE FATIE Qe 9
o224 FUSE HUg FA3H: Aol T}

19909 dH=<Qle} FFAHE 7040l o233 53]
A9l A 7T49M2 FobA (BAAMER 1993) =h
5o A dide] AFse S=qel Al o)
&0l 450~500mg2 2 (Wall¥ 1996) oz, o)
Fego] o} FthF 5o HY7) gk o1 (1992
2 4199 AR F 4L o2 FAR A 50~
5941¢) B BUEE 0.9992g/cm® oH AL 49
o B3l ok 79.6%2 FULE H Y1 60~694Y AL
0.8680g/cm’2. 24 & A9 oF 69.0%0 #ldste=
ZULE B9 T ¥ 91E 5(1994)L vt
2 oA 1859S g EF TULE ZAAM 51~
60419} 39 0.9701g/cm?’e] FUEE, 61~T0419014
T 0.9282g/cm’e] TEUEE Bevia sl oo
2 Hol o3k fjyitel] B2 o Fdo4E g4t
028 FUS A A7E oHHE BEs) gEbA
& Aol 30tHelA] 60T X359 tielol Wl F
A% BX AAHR 59 vEo] FohFSel 98 v|x
= oqHia & FHRT, Ay 734, AN, &F%
5o BAE AT A1 Bl = viold] u}
g TN B 2Ux B¥9 IHEF o #
M Bagoz A¥ES A% IUEF dze
a3L A3 S xARE AM st st

a0y R 3

1. ARy

GRS Bl AZSEA 2ae 4RENe U
3}, 4Rels AYBeRE 2 0~600he A4F
HAo FAEe] YL vAE b JEE A2
9H Ge o4 6133& oz sigon 2l
19974 69~1997d 12€¥0|dt.
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2. BN 18 9 WY

1) {3 HE N 28 5%

AT A=Y 9, A%, AFE R F F olF
A} WA EEx £A7](Lunar DPX-alpha,
USA 1994)E AH&3ted 23(lumbar spine)t thE
Z 379 & 573 (fermoral neck), ward's trian-
gle, th& AxP(trochanter)?] FUEE Z3 3%},

859 FUEx A¥FH %Y (anteroposterior pro-
jection AP)2.2 ZA3l¥1n 9F FUEE HHHE
TR A 2850 485749 LR P F
A(LL)E F2 AHE3lTh

3) BN

HaAte 2%, AAASAN 52 meantSDE ¥
Al 2 S oA RJH HF2 ANO-
VA Tukey testE A8}

Z} a0Eol glo] tdAte] B¥= N(%)=2 Jehl
Qo £ {oat HFL ’ testZ 325 B
2]+ SPSS packageE AHE-51 )

4 2 0%

1. U QYA Lo B X X MHAIS

AP EEE 50~59417F SR 41.9%= 7P =5t
i, 40~4941= 22502 AAY 36.7% 592, 604
oA 71 o2 11.6%2A4 71 Witk (Table 1).

gzl AAe] H#F|E 156.515.2cm, BFAE
57.6+7.8kg2 24 BMIV} 23.5, Broca A7} 113.9

Table 1. Number of subjects by age

Age(years) No(%)
<40 60( 9.8)
40-49 225( 36.7)
50-59 257( 41.9)
>60 71(11.6)

Total 613(100.0)

Table 2. Mean of anthropometric data by age

22X AAAF 2L AAFo|Ark(Table 2).

F1E 404} o} FRE ZAsty] AlRse] 50~5941%1
TA FoH AAE B on 604 ol & TS
Zolr] 7 153.9cmE VHERN 404 o]3}1]1 o b))
o 4.9cm AUk QA F¢ FF HA oI 494)
£ AU estrogenvd] FEo2 TYUEIF FoE7]
A Zshed), 53] su o] TR A5 TLAL 7}
Ao FHME FoAAA sln] EF AF Aleld TFE
F38 w3t JAEFE 77} Fol=e Ao By
Atk (Burtis$ 1988).

FFAY 7S 40~4947 0] 58.1kg 2 2A] 404 1]
Th] 55.7kgell Hl8] FrejH oz wkom 50~5941F
A= 40~494 T Bld EFAIE Holthrl 604
ol ol M 56.1kgo 2 E STt 404 o1l &
AME 7l B FFAE Eolut 404 vigkel &
¢ u]3] BMI, Broca Index’} frel&H o2 E}cHTa-
ble 2).

2. QYN Yooy ME P 2T FUL per-

centile

8o dE AR FYUE, %young, TEE Table
39 vrehQlct.

404 vRHe] 3¢ a3F9 FAEE 1.11g/cm’®,
HE 759 FUEE 0.84g/cm’ZA YIAE F(1995)
o] ZAI3F 1.045g/cm’ 0.831g/cm®l B3 4 &
Holth 253F9 FUTE 50~5941T0] 404 njgt
T 52 40~49470 HlE] fe)F oz vgkom 604
o] Fol= 50~59M H|&] FejHog e FULE
Hof 60A] o] ol X A& TUE) Yolx]= Ao A
Zbech, 93 FUE] A9 404 v|ekzol v)3) 40~
49419 3¢ 1.8% @& ghe Y on] 50~594F-
A 9.1% 4, 604 o]AQL Tl A E 404 ulukel
Hlgte] 20.7% R3S Bk

wbr] 604 o) o] A¢ AU FER9
785%2 BojHew HF T score’t -2.0024 &

Agelyears) Height(cm) Weight(kg) BMI Broca index
<40 158.5+4.8°" 55.7+7.7° 22243.0° 106.1+14.7°
40 -49 157.4+4.9°? 58.1+7.2° 23.5+2.8° 113.0£14.5°
50 -59 155.94:4.9° 58.1+7.6° 23.9+28° 115.8+14.4°
>60 153.946.2° 56.1+8.8° 23.7+3.0° 116.1415.3°

Total 156.5+5.2 57.6+7.8 235429 113.9414.9
1) Mean+SD

2) Means not sharing the same superscript are significantly different.



%74 (osteopenia) 9] Mo £3cHTable 3).

HE AR 3L 50~5941F A= 300 £ 400
of vlal o og e g Bl on 604 o] FFol
A HE e FEEQ 0.65g/cm*S YERY o] 939}
H 53 ZAEFE BYon 404 vigtgel vjsle] F
U7}t 22.6% Rk} 604 oY) A$ A Al
U] 72.5%E 72284 o™ T score® - 2.075
#4231 tHTable 3).

Lolo] mg thE A9} wards triangle?]
£ Table 49 2t}

PE AR FUsE 95FUEY gig 75 b3
Yoo wal gukg Z4E By & e AR
FAEE 40~4949A A FokT 604 o gl At ut
freldoz e £x]9] 0.64g/cm*E B 13.5%9]
A4 Atk E3 604 o] FAME 32 Aol v]
3 90.7%9 FAZE JEPYes T score® -0.61%
24 A9l et

Ward's triangle®] 3¢ 85, ol A% w]xg 2

&% - o]-fr) - 383

2%93E 5tk & 404 vl M 0.82g/cm*E B
o 50~5941Z A 0.70g/cm’e2 frojHon e
&& B3 604 olelME o e 0.54g/cm*E
Uehye] ZaZo] 34 2% 24 4599 TUE F 74
£o] 71 k. 604 ol dFAMY A FHe Al
H]a] 62.9%9) FUEE Hon HiF T score® - 2.
432 2 X osteoporosis 7159l 33 tHTable 4).
et 4589 F EHALE A vnA] ¥ &
252 iy A% wards triangle #-9]olA HiEw
T 404l FAE AT 40~49M ol oFhe] 7k
7F Ao #ejatzl givkzb 50~59416 ol28 FF
g &4do] lglen o] &AL 60A7E ol ME A%
B AT 32 7 g oA 4FEF 51995
BMF 5(1988)9] A9 vlsgt AnE Bt 18
1} 604 o]ARFIIM wards triangle®) SUES} 74
Zo| 71 A veh) ARFF &l 7MY 2 BY=
2529ty 3 9771(1989)9 ¥F 9 Riggs &
Melton(1986)2] 794 Ato]7} AU TH(Table 4).

Table 3. Mean of bone density, % young and T score of spine and femur neck according to age

L,L.BMD L,Lo(%)

NeckBMD Neck (%)

Age (/em?) young Ll T @em?) young Neck T
<40 1114014 9954127  -0.06+1.2° 0.84+0.11° 93.1£12.2° -0.53+0.93°
40-49 1.09+0.15° 97.6+13.9° -0.21+£1.26°  0.84+0.13 93.8+12.8° -0.47+0.96°
50-59 1.01+£0.17° 89.4+13.1° -1.00+£1.22° 0.79+0.12° 869+11.7° -0.97+0.88°
>60 0.88+0.15 78.5+13.2° -201+1.2° 0.65+0.12° 72.5+13.0° -2.07+0.98°

Total 1.04+0.18 92.1+14.8 ~-0.73+1.4 0.80+0.13 88.4+13.9 -0.87£1.05

L,L.BMD : Bone mineral density of lumbar spine(L,L.)
NeckBMD : Bone mineral density of femoral neck

L,L.% young : % of bone density of lumbar spine compared to young adults
Neck% young : % of bone density femoral neck compared to young adults

LL. T : T score of bone density of lumbar spine(LL,)
Neck T : T score of bone density of femoral neck
1) Mean+SD

2) Means not sharing the same super superscript are significantly different by Tukey test at a=0.05.

Table 4. Mean of bone density, % young and T score of femur trochanter and ward’s triangle according to age

Troch BMD Troch %

WardBMD Ward

Age (cm?) young Troch T @em?) % young Ward T
<40 0.74£0.11*  1059+16.1° 0.38+1.03° 0.82+0.14 94.9+16.1° -0.34+1.06°
40- 49 0.77+£0.14*  109.7+£17.5° 0.62+1.10° 0.79+0.16° 92.14£18.8° ~0.5341.24°
50-59 0.73£0.14"  104.2+16.3° 0.29+1.03 0.70+0.14° 81.6+16.0° ~1.21£1.06
>60 0.64+0.13°° 9074185  -061+1.18 0.54+0.14 62.9+15.9* -2.43+1.07°

Total 0.74+0.14 104.8+17.9 0.324+1.13 0.73+0.17 84.6+19.5 -1.02:£1.29

TrochBMD : Bone mineral density of femur trochanter
WardBMD : Bone mineral density of ward's triangle

Troch% young : % of bone density of femur trochanter compared to young adults
Ward% young : % of bone density of ward's triangle compared to young adults

Troch T : T score of bone density of femur trochanter
Ward T : T score of bone density of ward's triangle
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Untxow 2AH7|1RE 25~354 7 e NEE F
YAo] & o= o|folR FAFo| 10~15% F7t
e W 35~404) o] REE SASE AT FHF
AXY BAo] AxM F&EAol doJYr(Gordon
1988), £3] sAZo] B2 a3 TEHL HAF
100d F<¢t 343 718t (Riges & Melton 1986)
A7 o)% 10d Fl| oF 9%9) £A4E Hlkn Bl
HA £ doMe AFF 103800 S 50~59
Aol 40~494Fel gt 23T 9] A9 73%, U
H73%e 3¢ 6.0%, E AR H$ 52%, ward
s triangle®] FUE9 F$ 11.3% S HY22H wa-
rds triangle® 29 FUE #AZo] 7PF FHTa-
ble 4).

H 7ol Foll= A3 2 £ estrogen w7} AAH
o] &g R E¥4E £33 insuline
like growth factor-1(IGF-1)¥} & A=< A4t
2 Ao} F &4o] dojubAl Ach(EE Y 1996).

oo W& FUX9] percentiled Table 59 #t}.
233959 25 percentile® 40~4941°1 0.987g/
cm?, 50~59419] 0.896g/cm?® 604 ool 0.778g/
em®| At

3. 998 ST YU

By Zxele] AA@AE Table 63 2t}

B dPdMe a3 LLAAY 29%7 dEA
B g "R ward's triangle? 919} 242+ 0.724, 0.
556, 0.674¢] ¥2 4AAA(E<0.0DE 2H2oH
(Table 6) ol 42F 5(1995)0] LxHF 239 o
AR, hEMAR wards triangle ¥-919) AHAS
7} 0.668, 0.724, 0.6538}1 3 A7} wis=3IN}. 8.5
BE F Lo o 299 24k ele froHd 4
fBA7} (AUt

od 9] FUEE SAs= zlo] F271 sh=d|
ol e A Aok a¥AT E3RYY F

Table 5. Percentile distribution of BMD by age

Percentile
Age
25th 50th 75th  100th
<40
L,L,.BMD 1.014 1113 1216 1.199
NeckBMD 0.775 0.826 0904 0.870
40-49
L,LLBMD 0987 1.090 1.192 1478
NeckBMD 0.754 0827 0930 1.280
50-59
L,LLBMD 0896 0990 1.091 2510
NeckBMD 0.708 0.777 0.855 1.770
>60
L,LLBMD 0.778 0.884 0982 1.310
NeckBMD 0.580 0.642 0.729 0.860

AP L A b 2 29 FUEE A= Ao
Fvix Bas e 1995). #R 7} ofFel 2A
HE type [ 9352 AHETY 242 A% 3¢
g A o] uldsly 942 type I ItHE5-e 92
Fo| B2 UEF FHo| wisng gy 5o F
AR9)e] TUSE A8 Bt

TUEE SR o AN T 1Y 3
55 3 vgdix] Faug YieA] 2% diEF 3R
59 ¥9d FUEE A $3sk= Aol Yasiy A
Z o APNA FrigFo 9% F T2 2L
B ol ©E zlo)7} Y Ao e HET 79
¥ IUSE W] Here A S Ao "as)
o SR CH IS 2. 1995).

4. QEESY BMDS Lo GE Q¥R #E

Table 72 2t 93¥2 EARF FUxd & of
B2 EEE & Aolth. IGFTol gEHeE T8
& ZAR R4HE offre SUEFol =3l UE
o Wk S7het oz d@Ho] 317] dEo|n

F52.(1995)c HEFZLE7T 0.80g/cm?® 014
At 839 d9e] 2HE&T 12 NS o IS}

Table 6. Corelation coefficient among the bone density of different site

FN TC WT L,L, L, L, Ls
TC 0.692*
WT 0.855* 0.753*
LaLs 0.724* 0.556* 0.674*
L 0.437* 0.378* 0.478* 0.580*
L, 0.535* 0.472* 0.590* 0.735* 0.754*
Ls 0.033 0.022 0.020 0.033 0.029 0.035
L, 0.474* 0.461* 0.513* 0.618* 0.677* 0.791* 0.023

*p <0.001
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Table 7. Distribution of subjects according to BMD of femoral neck and age N(%)

Age NeckBMD
8 >0.80 0.70-0.79 0.60 -0.69 <0.60 Total

<40 40(66.7) 15(25.0) 7) 101.7) 60( 9.8)

40~ 49 132(58.7) 73(32.4) ( 4) 1( 3.2) 225( 36.7)

50-59 109(42‘4) 90(35.0) 49(19.1) 9( 3.5 257( 41.9)

>60 0(14.1) 14(19.7) 27(38.0) 20(28.2) 71(11.6)

Total 291(47.5) 192(31.3) 99(16.2) 31(5.1) 613(100.0)
0.70~0.792 AM3ted 9F F4&2 284, 9o T score —2.50]3l8] Foh35L 404 1vhe 1.7%
FAEE 32 Frhskctn o FU5r) 0.50~ 2 ZEou 40~49M14 3.6%. 50~594)e1A41 10.
59g/emtes AW 2EFHLE 86, YWol 9%, 60MolATIINE 338%F wol B WA

FAEE 29 2802 FrHgTtm sttt

£ delMe dEH FFe FE=7 0.60~0.69
g/cm’*}o o ol FAYYHo] AFYS) Z=r7ldE thAto]
404 v1ke] A9 6.7%. 40~49419] -+ 8.4%. 50~
59419] -9 19.1%. 604 ol4del A5 38.0% =4 &
23 Z7Hen ZUR 0.600)5% 604 o]l A
28.2% %4 B3] YulolMe] FHNPLEE LHEMI
dlgre] Bokch MY $(1992)2 #dxrt @
TE A dAge] E9koy 90 percentllea
N1Fez g FHEIFARE 0.74g/cm 3 0.60~0.69
g/em’® A HFE o] Byt B skt

SFEUCS O FHY YL T score®f 9
FJYANY 20T F A U
Table 8& Z} vo]#oA 8FFEEQ T-scoredl
2 YRS 2L Zoy = olg g2 & Rolt},

QJukA 0 2 T score — 1914 —2.50%

rlr rir

Atole] =
TE Yehlle 395 T34 (osteopenia) 2l
T score —2.501819] A$ FUFFes FiHev
(Kanis% 1974). & dFojM= QFIIUTE 7]E0
2 QS o 40~494F9) 23.7%7F TRLAE B

o 50~594TMAE 41.0%%2 FH3| solvn
6041 o)l M= 46.5% 2 Eolut AAMUAAALY 33.1
%7} BFHAE BAHTable 8).

Table 8. Distribution of subjects with osteopenia or os-
teoporosis according to the T score of fumbar

61(10.0) 611(100.0)

spine(L,L.) and age N(%)
L’:EE/T > §>'21_ . £-25  Toul
<40 48(80.0) 11(18.3) 1.7y 60 9.8)
40 - 49 163(72.8) 53(23.7) 8( 3.6) 224( 36.7)
50-59 123(48.0) 105(41.0) 28(10.9) 256( 41.9)
>60 4(19.7)  33(46.5) 24(33.8) 71( 11.6)
) ) (

Total 348(57.0) 202(33.1

10.0% 7 ZohgEoldch. vhall 7 (1990)2 AN 34

T F¥adel -28Deolse HUES xR st

o] 50t) &Ade] FohEF vl&o] 60.0% =AM F ol

H)sh ottt

NE AR BMDE T score® E73 Johas Hl&
Al (e}

£ 233959 T score? BF3F Aol vls) w9k
o FEziae v&e o *”“21‘:} 572 FUE

T scores F WS o E3] 404 v|grollMx 24.1
%7} ERFRAE YeEhto 40~4941M = 36.8%.
50~594101 4 47.7%, 604 ool A 56.3%°] FF
a2 e tHTable 9). thEl 4% 2259 T sc
ore —2.5 0]8}8] FUHFF H]E-2 494 |kl =
LehtA] egten g0Ml o)l 29.6% =
A golut didat MAlY 5.1%7) ITHEFeE
AcH Table 9). ¥ A-7ollA & o 40ufe]] o|n]
a4zt YolUBZE o] deld EtEF O“B]-A}'%i
Alghez Aol Wi Fasich s dd &
wAshH t§-ie) X EY o “E‘e'“*-% AAHog
8] F7HA717] Bk o o

st glon g A o
3tel #Rbe] H9olE XBoE BTt FrhgFo]
MR & 7} 5/do] B gFolrt.

D TN mEi
QL

ZE ﬁ‘m 2
> o i1

ofl
of¥
0.

ox

Table 9. Distribution of subjects with osteopenia or os-
teoporosis according to the T score of femur

neckBMD and age N(%)

Nﬁek/T >-1 S>_21 ;  £-25  Toul
<40 43(74.1) 14(24.1) 1.7 58( 9.5
40 - 49 141(63.2) 82(36.8) 0( 0.0) 223( 36.7)
50-59 125(48.8) 122(47.7) 9( 3.5) 256( 42.1)
>60 10(14.1)  40(56.3) 21(29.6) 71( 11.7)
Total 319(52.5) 258(42.4) 31( 5.1) 608(100.0)
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6. BT 0|, YA, E} e YUY

Table 10 E2 =9 AFAFELS] FABAE 4
Ehd Zolct.

FAUz9 2+ AFEY] JABAE AHHENS o
oo} AREAZ FE E%en Fo JaRAE B
A (p<0.001). 53] ward's triangle®} BMD$} o
H7Z% BMD7} vole} §-of ZaadAs =dch. 13t
o] AAAZXHE 0.10~0.27A%S] A AARAAS
BYHp<0.05~p<0.001). Holol 23+ E3E AA
e o z+ AAAZX)9 BMDIH] ARAFE 4%
sigon zt BMDE EFA9) 43847 W &
4 (p<0.001)(Table 11).

7. 4011 1t R4S 2L 0N = B

Table 12& 85FIFUE9) EHFRIUEES Lo]d
3| regressionstX g AL ZA] ol 9FFHE9)
¥zte] 39.1%8 A9E 7 AU XE vl &
§ YT Y=-0.0081X+142 EAHU} 53
50thel 40t FollA 40thelA Yolrt FEE o o
g mizvka & 4 ok

HEAR FUTE vojd o3 40.2% AHE 5 3
o 40t Hrp= 50thel] Yolrt 2 x| o JE-E 1|
3 Ao g wArK(Table 12).

Table 132 tiEAAE ZUx9} wards triangle

Table 10. Correlation coeffecient among bone density,
age and anthropometric indices for all sub-
jects

L,L.BMD NeckBMD TrochBMD WardBMD

BMDE yo|o] #8] regressiont4i% Aolc}. s
AAR ZA59] variation oo oJs) dHE #
AE o] 25.5%2A4 7HF wken 30tidiAe U
old] we} Q3le FUEr}t F7tslcht 40t E
°|7t BMDd 9] 9% 7AE A& & F UANH
(Table 13).

wards triangle BMDS] #W3l= oldl] 93] 49.0
%7} A o] Yold 93 71 Bol AYE F N
o 40tief o] vol7t o B Fake 73

webA ol A3 71 JEE ®ol ¥ FHE
wards triangle® BMD@ oW F2 40tio)] 9L
9 ¥ekx, 1 ggo] tEARAeH 504 o]zt
43e o Bo| nFth 2FTLEd = 40t Yo7}
Ho] Qg nF o gEHARE AU ZARA 2
gx o] F717F dojutz 40d0) o283 ZaHoy
Loldl olaf AE 4 gl Weks 7P HAd

8. U 29 YT Lo|2 HHA|ILH 4Bt regre-
ssion
Table 14 832U} UEAR FURE Yol9)
BEAZE AMESIY] regression®A3 Aol 23
Axe A 4L vAE AE multiple regre-
ssionoll &3 JERAAS of Yoo} BFAZ 93T
T9) oF 4% ABE + Ao 1 AL Y=-0.
0082X1+0.0048X2+1.16642 WERHIHTHX1=1}+

Table 11. Correlation coeffecient between bone density
and anthropometric indices while controlling
the effect of age

Age -0.391**  -0.402*** -0.255*** -0.490*** L,L.BMD NeckBMD TrochBMD WardBMD
BMI -0.106*  0.158™*  0.230™*  0.119* Bl 0219  0236™* 02787 0216
Broca 0096 0.188 Broca  0.135%  0.190%* 0.258%** 0.180%**
Height ~ 0.277*%  0.243**  (0.131%  (.215%* Height . 0.107%
Weight  0.209%*  0.261**  0.273***  0.210** Weight  0231%*  0289%* 0285 02464
*p <0.05 **p<0.01 *+41 <0.001 *p <0.05 **p<0.01 ***5<0.001
Table 12. Parameters of linear regression of L2L4BMD and femur neckBMD on age
A B T P R?
L,L,BMD(g/cm?)
Overall 1.44 -0.0081 0.0008 -10.500 0.000 0.3910
40 - 49 year 145 -0.0079 0.0037 -2.161 0.032 0.1432
50 - 59 year 1.46 ~-0.0085 0.0043 -1.985 0.048 0.1234
NeckBMD(g/cm?)
Overalil 1.12 -0.4018 0.0006 -10.845 0.000 0.402
40 - 49 year 1.17 -0.0072 0.0031 -2.349 0.019 0.155
50 - 59 year 1.27 -0.0091 0.0030 -3.073 0.002 0.189
A intercept B : slope
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Table 13. Parameters of linear regression of trochBMD and Ward's triangleBMD on age
A B T P R?
TrochBMD(g/cm?)
Overall 0.95 -0.043 0.0007 -6.523 0.000 0.2550
<40 year 0.43 0.0087 0.0043 2,049 0.045 0.2598
40 - 49 year 1.27 -0.0110 0.0034 -3.229 0.0014 0.2113
WardBMD(g/cm?)
Overall 1.22 -0.0098 0.0007 -13.896 0.000 0.4901
40 - 49 year 1.56 -0.0170 0.0038 - 4471 0.000 0.2868
50~ 59 year 1.29 -0.0109 0.0033 -3.282 0.0012 0.2013
A ! intercept B : slope
olyear, X2=8F7Akg). £ EAF FLUEE o] 93 37.5% BT F AN Yolvrh FHAA

E5A os) 48.1% A¥E & dKen 1 4
Y=-0.0065X1+0.0047X2+0.8549% 2.5 1}olof 2]
gk A e o] o Zitk(Table 14).

Table 15 HEAxR FUE2} wards triangled
A5 E Jolot BFAE A regression® &
Ebd Zot} diE AR FUEE Yolgt EFA

Table 14. Parameters of linear regression of bone vari-
ables on age and weight for all subjects

g d3to] ] ol ward's triangle FUE2] ¢ U
olgl BFAEZA 535%E APT F glo] AgHo) 7}t
ZF gto] 53] ol 8t 8| ZrH(Table 15).

oo 9 B2

=~

L,L.BMD(g/cm?®) for all subjects

Variables B SEB T P
Age(years) - 0.0082 0.0008 -10.833 0.000
Weight(kg) ~ 0.0048  0.0008 5.856 0.000
Constant 1.1664 0.609 19.157 0.000

R*=0.4449

NeckBMD(g/cm?) for all subjects

Age(years) —0.0065  0.0006 -11.383  0.000

Weighttkg) ~ 0.0047  0.0006 7.448 0.000

Constant 0.8549  0.0461 18.55  0.000
R*=0.4810

Table 15. Parameters of linear regression of bone vari-

ables on age and weight for all subjects

TrochBMD(g/cm?) for all subjects

Variables B SEB T P
Age(years) -0.0043 0.0006 -6.870 0.000
Weight(kg) 0.0050 0.0007 7.333  0.000
Constant 0.6622 0.0508 13.33  0.000

R*=0.3754

WardBMD(g/cm?) for all subjects
Agelyears) -0.0098 0.0007 -14.381 0.000
Weightkg) ~ 0.0047  0.0007 6.28  0.000
Constant 0.9508 0.0550 17.29  0.000

R*=0.5350

B ATE B4 ATS RN Fake) 4EE e
3} ARels} AU RE 2 30~600 94 613
H2 hdom FUx FA AF o] 58 43}
o o3} gL A2g A
D 85 959 gEAR 295 A$ 50~594
Fo] 404m T B-L 40~494 7ol H]E) FoHez W
%koui(p<0.05 604 o4& 50~5941 I3 &
Hog o FULE BIHp<0.05). 50~5941F
o 7 8% FUEE 1.01g/cm’e 24 404 o]
Hia)] 9.1% #2¥ch. 604 o) HrolME 0.88g/cm’e
2A 20.7% F& & RY T HH T score?t ~-2.02
24 F%7H4 (osteopenia) el HFol Bkt
50~5941F9] H dERZR FUEE (0.79g/cm’S
B 40~4949 vl 6%7F AR on 604 olFET
dME 0.65g/cm’egM FURI} 226% H& FE
BE1 BF T score® -2.072 FZ749] HFd
&3t}h ward’s triangle TE X9 3¢ 853 WEHZ
Ao} vseg A BokE B on 3] 604 o3
o] A% o& 7o) uls) 404 vintEat vlwd o 7
Ao 1} & 342% & $T HYm HE T
score — 243224 FHEF 71E 248kt
) AT 839 LLFNY] 22} gEF
B e M2, ward's triangle 919 242+ 0.724, 0.
556. 0.6749] -2 J#BAE BHHp<0.001).

3) 83 IUEE 7|Fe g o FrhgFe n)&
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£ 40M) VT 1.7%2 =890} 40~494]9) 7+
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