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Abstract This study was conducted among Korean women over aged 60 who participated in Korea National
Health and Nutrition Examination Survey (KNHANES) (the 2nd and 3rd year at the 4th survey, and the Ist
year at the 5th survey). The purpose of the study was to figure out a relation between femoral neck and
lumbar spine bone mineral density and anthropometry, life style, diet, fracture history, family history of
osteoporosis, medical history, menstrual history and reproductive factor. To express the strength of the
associations, percent differences were calculated from multiple linear regression models using the formula
B (unit/mesnBMD). Unit for continuous variables were chosen to approximate 1 standard deviation(SD). In
women aged 60 or older, lean mass(B: 0.257) and fat mass(B: 0.237) greatly influenced bone density in the
femoral neck and lumbar spine. Therefore it will be an effective way to prevent osteoporosis for elderly women
by increasing lean mass and maintaining proper weight.

Key Words : Elderly women, Lean mass, Fat mass, Osteoporosis

.M E o2 AgEck E3 97 & oS G443 oj4dzaR

o] Zag QlF ZrhEd U AhAle] £2) e gk

2L AY Z7)| Hgate] wEo] Apats & =Tk ey Eﬂ%‘ % 109 o]Ato] A 604 o4
Aol Agto s w9l 95l ZAEe FrjoA 2 9 SAAME HAQ WS- el 2| ofF] Z
tfrzom o3t 2Ho| 2AS Zrlabi ofol| uhel o] YA 9Ix] Gk o Awclo| A o] Bkl 1/3 A
sk, AbE] A, ARA Lo|A] Alzket HARA YL | 2 = 6 o] 59 oljo] AeyElnE St ZArt AT

*Corresponding Author : Tae-Yong Lee(Chungnam National Univ.)
Tel: +82-42-580-8263 email: ttylee@cnu.ac.kr
Received July 5, 2013 Revised August 22, 2013 Accepted October 10, 2013

4943



Shatalksl7| & el A Al143 A10%, 2013

A o mdy] o4 & A % 7d P??_P %é% o4

E =

Fo7F Fgsiet T 2 ﬂ%ﬂ} el "J?LA ’6‘7]'7]' L
2A A= §laL, Lejuete] 654 o4 g Art Ak
Aehe H]F2 A A4 13.9%= 20001 9.0%0f]
A A&Ho g Z7lsle] 20201 18.0%, 2030 26.7%,
205010 40.4% =20 o]& ACR HAPSIT1]. ES =
A7z AL w2 2010 %9 654 o)A} oA
Qlo] TrHEE SHEL 57.6%E = SFo|uH2l

Lysta Qe Frhgse ke =wHEe A&
7 £4% A 5= loh 2005ERE 2009 714]
Y A= AGARE Hﬁﬂ ZAte) w2y Zoh
FE3 AE2ER= 20054
200919 747 L]—E]-L]— I 447 A
Z7Fkth. AgEEE 60t olAfo] 53k
2 XA AR 72.2%F ARl QAT 2009E 7]
FAJo] 52,487 0|11 oJAL 687,524 0 2 ofAJo]
B} 13167} ot B3 Frhgs o2 Ig A%
23 2FHE 20051 896 UollA] 20091 1,4622]%10
2 1.634f SV} stle g, o= AMElA Hdo] H&H
7HsE AL R ASHETH3]

IHE59 SR F 7P<l A= 7)ol *
A BEE HdEZ we Zado Sl
dé

Y

1‘

f
NI
=2 o
> o
ull
=
ot
)
oZ“:
o
TEOL o
w o

fi o Ml 2 oy oy
o O
N
ﬁ

o |0 oF o & o AL oM

o

% 7152 52 AYBY FY) JFS Fol, =59l o)
Ao B 9L F1, 25 B ANBEY 4
S 50| ATYAI W, oK S ABY 2 Fa
A mo] e Frhd]. w0l 7ok BUHEE A48
o] Z7Ish glu, BUFFFOR Q1A ASFAA Hlg
Z71%} 4ke) A Aste] BAE 2@ 0, wolo] BokE
& oI skl A2 A Sk

R R e
£4[6], 291 o 4elx] ulvtat BUE0) PATF 9Lo

“

U o ol FrhpEa welstel muA o ol
& e e o girk el ErigEe) 98
Aol B3 S ATES B 7] GHES F
How a7t s el by weld Hiet siotsh
el 2 1Rt WEeA LeAA] e Aol

a4e Rejae ey ke 2UEg Sl

_Il)l' rUH :

A Z7stols 25t Bkt 149 FUES ek
3 vheR A S BRE) e 8
%9] BAAE Folrt 9& Kol ek
webA] £ Aol YAPE O R BrhEE Bl
3] MApaks Aok BER RelelA SHE BUE

U IFRARE TGS All6xof w2t 3

W 12 AR ARl A7 W oA

2 ATe AUAGIGRAL YARIR F A7) 22hd =

(2008), #|47]
g3k}

roh
ar
o
&,
o
S
3
NoE
S
£ oo

)
r
o
=
=}
o
oty
r
off
1o
N O
(=)

2 &

3ARAE(2009), Al57] 12 E=(2010)F ©]

~
=

P

17 712re) SAZGARA ] Hol
2247} 9l A Aelsta 604
0ME JEste] HF ATty

rr

Molgz, 24 ¥ 74@1 2eE =,

=
2 4He a9l BUEE 2Asl 2 |
] o

SRS 9 WA o

20083 Aut7]ofl= AN 1 712
7k F3helA o5
Aol A AR ol%

DXA)e 9%t X-4 ZYUE Z7%7](DISCOVERY-W
fan-beam densitometer, Hologic, Inc, USA)E ©]83}],
2Ze} 45 e BURS S4sgon], TUE 24
Tl wAUREe] gem’® EAISIACH

= T At
2 FESAT S EHE F By E AResige, T
3 ]

lN'
ox

24e BAIEE UL e 23
S5k A, AL 23
A E4el 3 XAl BUE 247

U rlo o?,:

MEAT, HAAZA, AT
[e]

& 39 54& FH3kT)
rotgith, 2 13 olikelch & LR



P o =019 tiEEE W 8 IHE el 89l

i, A-g AAEE AEES (A4Ee AAEE 18] 20
2ol F 39 o) Ad, 'A4EE AAEE 13] 20%
o[, F 3 ol HASHA G = ARSI S
AAEE AHEE S AAEE 18] 30& o), F
59 o) dA, 'k AAEE 13] 302 o 5
ol AHsHA U= RSl A7) Ades H
7] 59 o] AH, 7] 13] 302 o

2.4 Ao| &3

AA, 2=, ¢, HEETY 19 AHFS 7HE

WEstel A4 WS B AASERL, 24 198 43
AEo| F7 D AAFL el 24417 SAPES o

25 B3 B

o A 2] =
=48 A gho] 24, &5, AesEe T

]
o, fepie, 2 FEatglct

2.6 EC033E 71EH

=359 7Y ofe To), fopye, 2 Es)

A 2ole of oAt ARg-SHEl e,
A EFARIE, Al 3l HE 5 3, ol s
224 58 o, A AEes ARG ddeEe
Al B8 oA, AgHEE e T, e 2 72

shoiet.

229l

A AZH 29, AT % Aol asl, 24 3}
Ael ul Bohas hse, e, 9de 9 Ak g

Bumele) UL AR 9o AEL HAE 3
HEA](multiple linear regression)©. 2 A3}t
E3h ZF q ol Fdwoke] TAEA oA {27

HL
ox
o
PR
2
oAl
e g
i
@
o
e
=)
&
o
e

e

2k 5-0] B9l BMDS] 1shE 5
@) Sl Aow, AR 6 (¥H91/BMDe) 3 3#)

ojch. 714, B FFEA ] v|EETA )T H9E
Q147 Wo] | REVAHSD)E Wekch. ol F4lo] o
o ulg Aol QA4 WAl ARt ALGEIRT, W
529l 29 uldo] ofgk H7IASE o2 ALgal
Stk BE Q143 W4o] Tl 1SDS ALEBIL 7]
o Z9u 10emE B9 Sk

RE EA 1% 2]= PASW(Predictive Analytics Software)
19.0& o|gstglon, FA% f4d2 p<0.05E 7|E2S

u
o
ox
ol
pch
i)

4,

My
ic]

1. ST CHARIQ| N S

AA ZAFRAIAL 3,783 2] Hk A2 68.84]01%
th AR ASA| HS B, 7] 151.8 cm, ARG
36.2 kg, AAHHFS 19.3 kgo|drh

s BaroA A E = HlgdATe] 91.5%, I}
T2 42%, A FAto] 44%0]30k 2= AE
15 3] o]3}= 98.0%, Z= 33| ZIH= 2.0%0]Jc)
G52 F 13 ol TEHF rh=o] 9.5%, A4Y
St AA S AR AE3 AAIEE 13] 208004,

w re

o] 11.2%, 5% AATE AHE
25 18] 3080]4), % 5elol4 AHsH=

13.8%, 27] Ad&2 7] 18] 30201, F 59
Al

O A oro N

#& 396.0 mg/dollet. ol ZHzE WHAFTF 49.5%
ololttk. Ql& 895.7mg/do|gitt. ol zhzb PAEko|
127%0°]%ck 2R EHLE 0.7 mg/do|gltt ol 22
HEFE] 70.0%0] ek
=4 o)A HEZHEo] Sle A 1.8%, 449
2}

olZHol Ut AL 03%, £BZHo| Ut A

4945



1758l A14E A10F, 2013

3.9%0°]itt.

2. HE|ZE 2L #HAHLQ

WE F BUEES AT e AR 14.5%0]glth

WO NE Pol Sl AR 168%, RUEIAT AR AZK] B2 AR TUE S Anuy
Aol g AYE Te% TTALel U AYE ), A ATl KPP YL FE WrY

o4
46.4%, T34 Zoll7h e AFRES 6.9%, +-25°] A= tHp<0.05). = 1 TY(Unit) 2718 uf 7]

ARREE 22.6%°] AT

474 9 A ae] Fwe A E4
1=

Al QAEE 56, 1A T

1 2=
A S 126 AT BEE T oS ol oI, 24 o el

[Table 1].

=0
HEe 0051, AAEE 003671 TR BUE]

& 29zt

5 1ls

Hol4iale] me =AY U g AwE 19
1

$GtH(p<0.05). = 1 Unit 2713 uf] 1Y oY== 0.009,
7%; 0.006, 918 0.013, 2|EEZ2}H1L 0.0097E TiE

=
A% EUEsk Sk

[Table 1] General characteristics of study populations

Variables Mean+SD or Proportion(%)
Anthropometry
Age 68.8+6.0
Height(cm) 151.8+5.6
Lean mass(kg) 36.24.3
Fat mass(kg) 19.3£5.3
Life style
Smoking status Non Smoker 91.5%
Ever Smoker 42%
Current Smoker 4.4%
Alcohol intake(drinks/week) <3 98.0%
>3 2.0%
Resistance exercise (No/Yes) 9.5%
Physical activity/vigorous (No/Yes) 11.2%
Physical activity/moderate (No/Yes) 13.8%
Walk for exercise (No/Yes) 42.6%

Diet
Dietary energy intake(kcal/d)

1488.6+530.0

Dietary calcium intake(mg/d) 396.0+408.3
Dietary phosphorus intake(mg/d) 895.7+382.3
Dietary B, intake(mg/d) 0.7+£0.4
Fracture history
Spine fracture (No/Yes) 1.8%
Hip fracture (No/Yes) 0.3%
Wrist fracture (No/Yes) 39%
Family history of osteoporosis (No/Yes) 14.5%
Medical history
Diabetes (No/Yes) 16.8%
Rheumatoid arthritis (No/Yes) 7.6%
Osteoarthritis (No/Yes) 46.4%
Thyroid disease (No/Yes) 6.9%
Depression (No/Yes) 22.6%
Menstrual history and reproductive factors
Age at the first delivery 229423
Number of pregnants 5.6+2.3
Year since menopause 20.1£8.6
Oral estrogen use (No/Yes) 12.8%
Hysterectomy (No/Yes) 4.6%
Total 2,044
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[Table 2] Regression of Femoral neck BMD in age-adjusted bivariate models.
Variables Unit 8 P-value
Anthropometry
Height(cm) 10.0 0.051 <0.05
Lean mass(kg) 43 0.051 <0.05
Fat mass(kg) 53 0.036 <0.05
Life style
Smoking Ever Smoker -0.009 0.32
Current Smoker -0.013 0.13
Alcohol intake(drinks/week) -0.004 0.78
Resistance exercise Yes 0.006 0.37
Physical activity/vigorous Yes 0.006 0.27
Physical activity/moderate Yes 0.008 0.12
Walk for exercise Yes 0.003 0.36
Diet
Dietary energy intake(kcal/d) 530.0 0.009 <0.05
Dietary calcium intake(mg/d) 408.3 0.006 <0.05
Dietary phosphorus intake(mg/d) 3823 0.013 <0.05
Dietary B, intake(mg/d) 0.4 0.009 <0.05
Fracture history
Wrist fracture Yes -0.007 0.47
Spine fracture Yes -0.026 0.62
Hip fracture Yes -0.052 0.10
Family history of osteoporosis Yes 0.000 0.94
Medical history
Diabetes Yes 0.012 <0.05
Rheumatoid arthritis Yes -0.003 0.63
Osteoarthritis Yes 0.015 <0.05
Thyroid disease Yes 0.014 <0.05
Depression Yes 0.003 0.52
Menstrual history and reproductive factors
Age at the first delivery 33 -0.005 0.33
Number of pregnants 23 0.007 <0.05
Year since menopause 8.6 -0.029 <0.05
Oral estrogen use Yes 0.017 <0.05
Hysterectomy Yes 0.002 0.86

Adjusted for age
T Percent difference in bone mass per unit
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[Table 3] Regression of Lumber BMD in age-adjusted bivariate models.

Variables Unit BT P-value
Anthropometry
Height(cm) 10.0 0.065 <0.05
Lean mass(kg) 4.3 0.061 <0.05
Fat mass(kg) 53 0.062 <0.05
Life style
Smoking Ever Smoker 0.005 0.69
Current Smoker -0.037 <0.05
Alcohol intake(drinks/week) -0.008 0.70
Resistance exercise Yes 0.020 <0.05
Physical activity/vigorous Yes -0.009 0.28
Physical activity/moderate Yes 0.001 0.87
Walk for exercise Yes 0.000 0.93
Diet
Dietary energy intake(kcal/d) 530.0 0.010 0.20
Dietary calcium intake(mg/d) 408.3 0.010 <0.05
Dietary phosphorus intake(mg/d) 382.3 0.009 <0.05
Dietary B, intake(mg/d) 0.4 0.013 <0.05
Fracture history
Wrist fracture Yes -0.038 <0.05
Spine fracture Yes -0.096 <0.05
Hip fracture Yes -0.094 <0.05
Family history of osteoporosis Yes 0.009 0.23
Medical history
Diabetes Yes 0.032 <0.05
Rheumatoid arthritis Yes -0.003 0.81
Osteoarthritis Yes 0.036 <0.05
Thyroid disease Yes 0.030 <0.05
Depression Yes 0.011 0.11
Menstrual history and reproductive factors
Age at the first delivery 33 0.004 0.24
Number of pregnants 23 0.009 <0.05
Year since menopause 8.6 -0.033 <0.05
Oral estrogen use Yes 0.054 <0.05
Hysterectomy Yes 0.023 0.08

Adjusted for age
T Percent difference in bone mass per unit
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[Table 4] Multiple regression of femoral neck BMD in elderly women.

Variables Unit I ! B t
Anthropometry
Lean mass(g) 43 0.043 0.257 11.562"
Fat mass(kg) 53 0.018 0.113 5.254"
Diet
Dietary energy intake(kcal/d) 530.0 0.009 0.062 3.331°
Menstrual history and reproductive factors
Year since menopause 8.6 -0.014 -0.101 -3.315
Oral estrogen use Yes 0.012 0.043 2323
Constant 0.618 0.034 18.002
F 157.862"
R’ 0.317
Adjusted for age, = P<0.01, = P<0.05,
T Percent difference in bone mass per unit
[Table 5] Multiple regression of lumber BMD in elderly women.
Variables Unit 0 f B t
Anthropometry
Lean mass(kg) 6.1 0.047 0.208 9.025"
Fat mass(kg) 4.9 0.038 0.237 10.485”
Diet
Dietary B, intake(mg/d) 0.4 0.006 0.045 2267
Fracture history
Wrist fracture Yes -0.036 -0.054 2.835
Spine fracture Yes -0.072 -0.074 -3.8717
Medical history
Diabetes Yes 0.017 0.048 2.497°
Osteoarthritis Yes 0.013 0.050 2.539"
Menstrual history and reproductive factors
Year since menopause 8.6 -0.022 -0.118 -5.654"
Oral estrogen use Yes 0.047 0.121 6.150"
Constant 0.446 0.024 18.453
F 77.905™
R’ 0.256

Adjusted for age ,  P<0.01, P<0.05
T Percent difference in bone mass per unit
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