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— The Relationship of Age, Body Mass Index,
and Individual Habit to Bone Mineral Density in Adults —
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Table 1. General characteristics of subjects

Women Men
Age
(years) N Hight Weight BMI N Hight Weight BMI
(%) (cm) (kg) (kg/m®) (%) (cm) (kg) (kg/m?)
20~29 7(5.1) 160.7+3.6 54.9+7.1 21.2%2.6 14(10.6) 172.8+7.3 71.3%£13.2 23.8%£3.8
30~39 27(19.9) 158.9+5.3 55.9+7.7 22.1%2.8 20(15.2) 171.91+6.1 72.5%£10.9 24.5%3.0
40~49 33(24.3) 157.9+5.2 58.0£6.8 23.2%2.3 46(34.8) 168.7+5.9 68.2£8.5 23.9£2.3
50~59 42(30.9) 154.3+4.8 57.0£9.6 24.0£4.0 37(28.0) 168.5%4.6 68.6£8.8 24.1%£2.6
60~69 21(15.4) 151.7£3.8 57.2%6.6 24.812.2 12(9.1) 166.0+5.3 68.1£5.3 24.7£2.0
70~79 6(4.4) 149.5+12.2 53.2%8.1 23.7£1.8 3(2.3) 160.0£2.6 55.0£7.0 21.7£1.8
Total 136(100) 155.8£6.0 56.8+7.9 23.4%3.1 132(100) 169.1+6.0 69.0+9.5 24.1%£2.7
Table 2. Distribution of the 4 BMI categories with age
Age BMI category
Sex
(vears) Underweight (%) Normal (%) Overweight (%) Obesity (%) Total (%)
20~29 1(14.3) 5(71.4) 000.0) 1(14.3) 7(100)
30~39 0(0.0) 18(66.7) 7(25.9) 2(7.4) 27(100)
Women 40~49 0(0,0) 17(51.5) 9(27.3) 7(21.2) 33(100)
50~59 0(0.0) 17(40.5) 15(35.7) 10(23.8) 42(100)
60~69 0(0.0) 4(19.0) 7(33.3) 10(47.6) 21(100)
70~79 0(0.0) 3(50.0) 1(16.7) 2(33.3) 6(100)
20~29 1(7.1) 5(35.7) 2(14.3) 6(42.9) 14(100)
30~39 0(0.0) 6(30.0) 7(35.0) 7(35.0) 20(100)
Men 40~49 0(0.0) 17(37.0) 14(30.4) 15(32.6) 46(100)
50~59 0(0.0) 10(27.0) 15(40.5) 12(32.4) 37(100)
60~69 0(0.0) 2(16.7) 2(16.7) 8(66.7) 12(100)
70~79 0(0.0) 2(66.7) 1(33.3) 000.0) 3(100)
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Table 3. T—score with age for lumbar spine and femoral neck

T—score
A
8¢ Women Men
(years)

L—spine Femoral neck L—spine Femoral neck

20~29 —0.194£1.50 0.01£1.06 -0.50%£1.18 0.16%£0.78

30~39 —0.4610.84 -0.5940.84 —0.58%1.39 0.2240.87

40~49 —0.25%1.03 —0.48+0.81 -1.10£1.22 —0.50£0.88

50~59 —1.16£1.00 —0.87£0.84 —1.08%1.00 —0.82£1.05

60~69 —2.46£1.00 —1.7240.60 —0.58+1.29 —0.57+1.13

70~79 —2.9541.49 -2.27%0.77 —3.03%40.81 —1.87£0.70

Total -1.03+1.33 —0.87£0.96 —0.95+1.24 —0.52£0.99

F(p) 18.836(.000) 12.076(.000) 3.107(.010) 3.905(.003)

Table 4. T—score with BMI for lumbar spine and femoral neck
T—score
BMI
Women Men
category

N(%) L—spine Femoral neck N(%) L—spine Femoral neck
Underweight 1(0.7) -1.60%1.26 -1.2041.10 1(0.7) -0.90%0.95 —0.40£0.63
Normal 64(47.1) -0.83%1.35 -0.9010.82 42(31.8) -1.21+1.38 —0.87£1.09
Overweight 39(28.7) -1.35%1.29 —0.86%1.09 41(31.1) -0.93%+1.28 —0.46+0.86
Obesity 32(23.5) —-1.00%1.30 —0.81£1.08 48(36.4) -0.73£1.05 —0.26£0.93
F(p)* 2.142(.121) 0.212(.809) 1.744(.179) 3.907(.023)

“ 1 except underweight

Fom vpepstth

9 FUES W, ofde] T-score®] Bk &
Folli —1.03£1.330]H, thEQFelr —0.8740.96 0=
e @5 9ot o Yal, 3FHApE A4 ve
Wil GAolME 85l —0.95+1.24, thEGHoA
—0.52+0.99% A @F°] FUL7} it

ot ol AT WA T d¥e] w&5E T-
score’} HAEgon E3] oAL #7o] F 504 o]F
o T—score”’} AA3| ZHAF A}t AHI} T—score= v
G- Rt A (p <0.01)S B3Ik EY 9 B 2
9] T—score’} HE7H-2] T—score BT} ] WA e}

1)k
b3S

3. AAFA ¢ T—scored] A

AdBAGeE T-score®] A= £ 4 HERAITE

ool HEARME AdFAGTTE VTS T-
score’} 7l WER o™, AAlFE(17)& Alelstals B
ATt Ao vERgth 1ev 859 T—score
= AT —0.830% Aol FAEPAT, T
S vl ZHE —1.359F —1.0002 THATS
of, g SFddM= AZFAGTE T—scored] a7
7} 1Ak

GAe] A= AAF(1E)S AQlstas AAFA ST
7V 859k diEAEFe] T-score?t S7HSAth
AT 2Fo vt TS Bth

ol gz} o] AAFAF7F TG AE T—score

= wopslon, AEFAFeE T—scored] A= #2lst

fx

30UE Aoz s FAr)t 7AaEE 40te} g
Aol vlal] F43] A= 50te] AEFA| Gl wE
T—scorex= X% 59} Zt}

- 370 —



Table 5. T—score with BMI at the ages of 40s and 50s

T—score
A
8¢ BMI Women Men

(years) category
N L—spine Femoral neck N L—spine Femoral neck
Normal 17 0.06£0.94 -0.57£0.72 17 —1.4441.45 —0.8940.95
Overweight 9 —0.83%£0.94 -0.37£1.13 14 -0.85%1.13 —0.36%0.58
40~49 Obesity 7 —0.24%0.80 —0.41£0.58 15 —0.95£1.00 -0.21%0.89
F(p) 2.435(.105) 0.208(.813) 1.063(.354) 2.989(.061)
Normal 17 —1.2440.93 —1.04%0.84 10 -1.38%1.32 —1.40%1.09
Overweight 15 —-1.21+1.41 -0.9710.87 15 —-1.184+0.91 —0.65%0.76
50~59 Obesity 10 —0.66%0.59 —0.44%0.71 12 —-0.71%£0.77 —0.55%+1.20
F(p) 1.825(.175) 1.835(.173) 1.488(.241) 1.511(.235)
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Table 6. The relationship between the individual habit and T—score

Women Men
Variables

N L—spine Femoral neck N L—spine Femoral neck
Y1 74 —1.05%1.27 —0.92£0.94 50 —0.85%1.29 —0.28%0.93
Coffee” Y2 28 —0.90£1.55 —0.63£1.05 55 —-1.05%1.11 —0.64%0.90
No 34 —1.09£1.29 —0.95%0.93 27 —0.91£1.40 —-0.69£1.21
F(p) .169 (.845) 1.072 (.345) .357 (.700) 2.266 (.108)
Y1 8 —0.95£1.94 —1.05%1.37 16 —1.11£1.37 —0.63£1.25

Carbonated 12

- A - - - - -

drink No 128 —1.03+1.29 ~0.86+0.93 116 —0.93+1.22 ~0.50£0.95
F(p) .169 (.866) .553 (.581) 562 (.575) 500 (.618)
Y1 46 —0.62£1.28 —-0.57£1.01 34 —1.00£0.95 —0.47£0.69
Alcohol® Y2 15 —0.61£0.76 —0.53%0.75 76 —0.74£1.36 —0.31£0.97
No 75 —1.36%£1.36 —1.12£0.90 22 —1.59+0.97 —1.31£1.06
F(p) 5.671(.004) 6.314(.002) 4.274(.016) 10.207(.000)
Y1 5 0.06%£0.54 —0.38%1.20 7 —0.64£1.45 —-0.37£1.14
SmokingC) Y2 4 —1.25%£1.14 —0.68%0.73 38 —0.70£1.24 —0.31£0.99
No 127 —1.06%£1.34 —0.89£0.96 87 —1.08%1.21 —-0.62%0.97
F(p) 1.803(.169) .768(.466) 1.480(.231) 1.384(.254)
Y1 13 —0.77£0.90 —0.36%0.86 22 —0.45%1.42 —-0.23£1.12
Exercise? Y2 47 —1.20£1.11 —0.99£0.83 56 —0.95%1.15 —0.48%0.93
No 76 —0.97£1.50 —0.88%1.03 54 —1.15%£1.21 —0.66%0.98
F(p) 713(.492) 2.258(.109) 2.565(.081) 1.598(.206)

Yyl
Yyl
91
d) Y1 :

<2 cups(glasses) per day, Y2 :
<2 glasses per day, Y2 :
<10 cigarettes, Y2 : =11 cigarettes

<1 h per day and <4 times per week, Y2 :

>3 cups(glasses) per day
>3 glasses per day, or =1 bottle per day and =4 days per week

>1 h per day and =5 times per week

- 372 —



IV, 11 =
FUEE SAs] AAe] 2 A2l nle] FUw=s}
i ZaEQEA e FreEs Adet). @)
o]FellUA] XA FFAZ77E vlaA WA o]
AUEr} zo} TUE =4l Wyl ow AR

RO

o
i
ik
1
lo

. olFdyA XA FFASTIE ol
= AAEZZIFHWHO) 7 Alokek 218 =4 =t
A et(International  Osteoporosis  Foundation)©]
FATE T—scores 7leo= 3 &9=e] 34dS &
=UETF Aol w2 Al FagelA 115+

HA} o2 Zhw A4S Ao w sk, 1%FH
o

N

|

U DV T W L ol [T
(o}
ol Eﬁ

oo
8

'6_ . A

EEAA ooz aEwA st ool el 2

Ho| FulE]= A9 At Frlgzos 7hen
A BVl oJshH FuUrE A¥ S A

o,
ot
o
(r
£
e
(2
rot

N
B
i

4
r o
]
_0|L
8
o ¥
a:)
I
o

4

Hla] WAl deHon gadtia st olddw o

He FAES} o duwAE

o0 B oo M oA A T} 40t =

H| LA 59T, 5041 o]Foll A% HAESleH,
-

3T ) il l
B} asglth £E Qs FREe A} e
B g frelsbll LeRthp < 0.01). E3 ojge
A0 iR o] BAEE RARAR, 50l

Ae JHow FA3 FarE dolar 60t o] AolA
v =HEso]l dA43] T mEA EUEE AF
ol I/MEFE AaHnE, aHFoIME WA B
ol gt AAPE ettt

& 5] el olabd 7 ATy FUw
7}z}e] AaAnchs AdEARe) FUE
7b B 3A el ek @ B uukte n)uks

ore wol Wa aFe] EUES} BS Aow wEHe

v

H, olelol| = st AAPA| = Fo] FRHAE Y
Epdithe 2ok BP0t 2 ol 7
A5} SRS

Mol 5] FUwt e Helglor), BAMCE #

4
2l

[T}
=
o

1‘
N

N

)

32,

l

pack

0

rO

i)

©
AN o
o2l _lﬂ

e

-z

fo
g x

Mg

g
S .

e
i,
ko
AL
RO
Gl
N pot O 1o N

>
o
5%
(o]

oF
oN &
B
a4t
T
%

(0]

o,
R
oo
Tt
s NE
~ S
W
M

ol
o\
N o
;F‘d N
ey
= o>

N N on

ki
X
>
>
=
K
1.014
)
K
%0
=
fo
~

713 A3 i3k FHE WEE B AvE ZEEe)
Ao gtk Bar) glom?® e e Ay
U ERRS g Fdol] Jaks x| gl

ko] Ame AHE AL A=A, Ag
o] AHE MEAS 987 Faay|Ee?, Ay
dFS AFHE TUEES RT3 AFHE
U ARl 48 FEASS S Byl
T e A5 TEEeks At §lla, diEA
Bogdsohs ol kol AuaArE glvka sk
w3 S5 FUEE dEtE Raw v, oFE
TYEe}l Aol gitkes Bake e, 1% o] 1)
st W SAHSRE frolgh AfolE HolA| ko
o dellAle Sgde] vleTRTe] Hls] adErt
fFolshAl =A1 Yehd Ao wet Zdzel oist 59
Jao] ggith I AFoME P EF o] v
e FEE7F FolaH(p < 0.01) H E3krh

FAL TULES Gt Ruw gttt gue
s} frolgh Aol glrks Bare It Daniell”ol
OJEPH 40~49A4] oA Heke] FUEE FolojRof A

Qo] Ael7k figlort, 60~69419) o1 ekl &
A7t Mgl Bt 37153 %

Mus Fodde] nEddTel W) skont B

- 373 —



, No. 4, 2008

S

A=ste] 24 ), 2 % hydroxyproline % &

SMI7IRR, 47 AR
ol AFHSEFe FUE T Err AP A 3,
FHEEoR Q8 tEFe] BAFAr STk 9
Ule] Aol ghaue] AnAow Fa UL F7HE
oF. ool ojahul ofpaldEe} AeAas Ank dAT 4,
SAETE FUEs) felsl wgkod, FAsrE @At
et ol AJol7t g, ol ol Zo g
s TS a7l weleka sii wE
SRS opg} A7]9h o AFH N EE FUE

o =
A0 AN 5o A Azte] Be5E 53

i2)
H
it
I

il
olN
)
>

olu} 344 e
Felak ek

B Apelae miare 47 dl §AA 268 o
A Aa, FelAzt 719e AEAE BN Qe
Anel Agol Atk EEd AF AToAE FUwd
S mR|E= Zgpo] Bo AE kR o

U 0 |
il mr

20073 39Y 29 Al & FoF Fofdk skx} 26879
AH, AAFAG 2 ele] yFF

1. ool HI7)= 155.846.0cm, HTAEFS 56.8+ 6.

79kg, BHARHAGFE 234431 kg/m’E LR

om el Hit7l= 169.14£6.0 cm, Hir AT 7.

69.0£9.5kg, HTADFEATE  24.142.7 kg/m’©]
Atk

- 374 —

. o]l Tk

RS, AL, A, o), Aed, & &
1)

w3 2uve WS s
A}

\
¢4
M
e
kil
N
N
[P
i,
faed
o
=)
offt
iy
1
o

2 A"y FUeE v
0.01). e oJ439]
aEEd vlEl], @gde] =
o] HxHHow 7raHrh
A7t giEge] FdERT) violth

A7 2 R Zaest giAR oo
53] 50tjellM= FBEA otk ey ols
A= BAKSE FofsA] eksiet

W] wxE B, AL 40t/ = A

o tholglon), ot st Etagel

1oy
o

oo 5
(=

=)
H

=
strh 2y e 70HE AR 2E ARSI

-t 7gake] = WSl St

Ay SEae o= TS FA Fjkort
e e Ttk ATl RledERy =
Db Eken, o3k #A(p <0.05)S B3tk
T3 S 252 e} fofk ARAE YE
WA edskek

A=A, 658, £24 0 504 o) dEZoa
g mbd F9 Ty FUweke] A i
A& 9)9ets) =], 32(1), 46—52, 1997

. BL Riggs, LJ Melton III : The prevention and

treatment of osteoporosis, N Engl J Med, 27,
620—627, 1992

97 3 ool ARy ZEaxele] A o
dig=], 20(1), 53—61, 2003

o)

LAY, 2, oldE 9] 57 1 e I oAdat

[e)
A w7 oAl ZE® Hla, digARE-lvsls] Rt
=], 44(8), 1437—1441, 2001
A9s @ FEFe] A 1 Gold standard—DXA

o] &g A W4, diskatssEs], 5
3] 9@ A5, 2005

A9s ¢ DXA =HE S4-98hd S, digk=th
53], FA sheuis] 2 A5 2005

HW Daniell : Osteoporosis of the slender smoker,
Vertebral compression fractures and loss of

metacarpal cortex in relation to postmenopausal



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

cigarette smoking and lack of obesity. Arch
Intern Med 136(3), 298—304, 1976

DM Smith, MR Khairi, J Norton, and CC
Johnston, Jr : Age and activity effects on rate
of bone mineral loss, J Clin Invest, 58(3),
716-721, 1976

NEE, AeF, %Y, FU9 Aol 2%
o 9 % eEdw FUEe Ay, 4ol
=], 24, 819—826, 2003

N Pocock, J Eisman, T Gwinn et al :

strength, physical fitness,

Muscle
and weight but not
age predict femoral neck bone mass, Journal of
Bone and Mineral Research 4, 441—448, 1989

JM Grodin, PK Siiteri, PC Macdonald :
of estrogen production in postmenopausal Women,
J Clin Endocrinol Metab, 36(2), 207—214, 1973
ER Simpson : Role of aromatase in sex steroid
action, J Mol Endocrinol 25, 149—156, 2000

HS Glauber, WM Vollmer, MC Nevitt, KE Ensrud,
ES Orwoll :
tribution, adiposity and frame size as predictors
Metab 80,

Source

Body weight versus body fat dis—
of bone density, J clin Endocri
1118-1123, 1995

A, A, SHER 0 A 48018049 =
Aot ninkte] Ao ek QA A digh
H8}s)A], 15(2), 383—392, 1998

International Obesity Task Force/World Health
The
Redefining obesity and

Organization Asian—Pacific perspective,

its treatment. Sydney,
Health Communications Australia, 2000

WHO Scientific Group :
agement of Osteoporosis,
2003

WHO Study Group : Assessment of fracture risk

Prevention and Man—

Geneva, Switzerland,

and its application to screening for post—

menopausal osteoporosis, technical report series
843, 1—129, Geneva, 1994
JA Kanis, CC Gluer :

Foundation,

International Osteoporosis
An update on the diagnosis and
assessment of osteoporosis with densitometry,
Osteoporosis Int, 11(3), 192—202, 2000

|4T, oded, s, AR, Add 0 gl
Aol T, digkelelyds] A 31(2), 1350—

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

- 375 —

1358, 1988
9%, Bl AV, o1, ARl 1 WA
HERH W=l o3 Gk HAY) FUEste)

), 718« 21(4), 523—532, 2000
FEA, I, e, wad olely, A
391 ellA FA 557 el mAE 9,
Fgelskal«] 27(9), 911-916, 2006
e, Al - Ao i S ojAde] 9
o] =, g deks] 9(3), 226—231, 2003
S, AT, AEd, € 420 ¢ HRke] #HA o4
Ao wA= FE, digEks]], 9(2),
122-127, 2000

e o] =t
F g, 2L,

olFHAM] FRle
27, tiRPgAdeleks]A), 32, 971-974, 1995
RB Mazess :
weight by direct photon absorptiometry,
Radiol, 6(1), 52—60, 1971
e, S04, 5wl
=0 HwA, g
25—35, 2003

b, 343, oA
T alle] #E A AAASA, Adsd "
71l 3Rl dddeslA], 38(3), 242-250,
2005

D Demirgag, F Ozdemir, M Ture

£ 9 N
> 2 o

o to

fiid

olgul, HFH, o9, A :

1§ wepd EU:

Estimation of bone and skeletal

Invest

IR =R=]
}1\11;'?‘"!4‘11‘

: Effects of
coffee consumption and smoking habit on bone
mineral density, Rheum Int, 26(6), 530—535,
2006

T Diamond, D Stiel, M Lunzer, M Wilkinson, S
Ethanol
may cause osteoporosis, Am J Med, 86, 282—
288, 1989

MA Hansen K Overgaard, BJ Riis, C Chris—
tiansen - Role of peak bone mass and bone loss

A 12 vyear

Posen reduced bone formation and

In postmenopausal osteoporosis
study, Br Med J, 303, 961—964, 1991
A - = U=k WA, 7PdelekaiA, 28(3),
148-150, 2007

. C Snow—Harter, R Whalen,
Arnaud, R Marcus :
cle strength, and recreational exercise in men,
J Bone Miner Res, 7, 1291—-1296, 1992

K Myburgh, S

Bone mineral density, mus—



WAMA 714338 Vol 31, No. 4, 2008

33.

34.

35.

36.

37.

38.

A 0 A9 = 3o
= sl gk AT, WA YEE) 29(3), 2006
o] A3, BRP=E, o]kl 1 A9l Aol =

<
Lol #EE 99l 7Pgelsla]x|, 24, 158—165, 2003
H May, S Murphyl, KT Khaw : Cigarette smok—
ing and bone mineral density in older men, Int
J Med, 87(10), 625—630, 1994
DL Nichols, CF Sanborn, SL Bonnick, B Gench,
N Dimarco : Relationship of regional body com—

position to bone mineral density in college fe—

males, Med Sci Sports Exerc, 27(2), 178—182,
1995
SI Woo, SS Cho : The influence of diet, body

fat menstrual function, and activity upon the

bone density of female gymnasts, Korean J
Nutrition 32(1), 50—63, 1999
M Bradney, G Naughton et al.

Moderate exercise during growth in prepubertal

G Pearce,

boys : Changes in bone mass, size, volumetric

density, and bone strength : a controlled pro—
spective study, J Bone and Mineral Research,

13(12), 1814-1821, 1998

39.

40.

41.

42,

43.

44,

- 376 —

oA, RS
sk =0]8ks] %], 13(1), 67-76, 1995
KA Krall,
lated to bone density and rates of bone loss,
Am J Med, 96, 20—26, 1994

HJ Choi, SA Kang, HD Woo, SI Cho, HJ Joung
: The association between bone density at os—

AT e ERCE

B Dawson—Hughes : Walking is re—

calcis and body composition, life style and so—
cloeconomic factors in city adolescent, J Com
Nut Conf, p.161, 2004

JF Fries
possibilities, the role of exercise,
tations, Scand. J Rheumatol, 5(103), 6—10, 1996
EJ Bassey, MC Rothwell, JJ Littlewood, DW Pye

: Pre— and postmenopausal women have differ—

. Prevention of osteoporotic fractures :

and limi—

ent bone mineral density responses to the same
high impact exercise, J Bone Miner Res, 13(12),
1805—1813, 1998

s, vy ST 9] 5% ¢ Eer
A B0l FHEe WA= 9% o Hﬂ%‘i@]

13(2), 131-136, 2007



+ Abstract

The Relationship of Age, Body Mass Index,
and Individual Habit to Bone Mineral Density in Adults

Soung—Ock Park - In—Ja Lee - Gwi—Soon Shin

Dept. of Radiologic Technology, Dong Nam Health College

We studied the change of bone mineral density (BMD) by age, body mass index (BMI), coffee,

carbonated drink, alcohol, smoking, and exercise in adults who checked in health center. The number of
study subjects was total 268 persons (women of 136 persons and men of 132 persons). The BMD was
determined in lumbar spine and femoral neck by dual energy x—ray absorptiometry. And we got some
results as below :

1.

In women, mean body height was 155.8%6.0 cm, mean body weight was 56.8+7.9 kg, and mean BMI was
23.4%3.1 kg/m’. In men, mean body height was 169.1£6.0 cm, mean body weight was 69.0£9.5 kg,
and mean BMI was 24.142.7 kg/m’.

. BMD decreased as age increased, and the age was the most determinant factor for BMD (p < 0.01).

Women's BMD decreased rapidly in the groups aged > 50 s, while men's BMD decreased gradually
with age. In addition, for both sex, lower BMD was measured in lumbar spine than in femoral neck.

. BMD increased in high BMI, and BMD with BMI increased distinctly in the group aged 50 s. But their

relationship was not significant.

. In view of the distribution by three BMD categories, women's BMD was mostly normal in the groups

aged < 40 s, but the rate of osteopenia and osteoporosis was similar in the group aged 50 s, and the
rate of osteoporosis was the highest in the groups aged 60 s and 70 s. Men's BMD was mostly normal
through all groups except the group aged 70 s.

. Coffee and carbonated drink were not influenced in BMD. But alcohol—drinking group showed higher

BMD than non—drinking group, and alcohol was statistically significant determinant for BVD (p < 0.05).
Smoking and exercise were not statistically significant determinant of BMD.

Key Words : BMD, Age, BMI, Individual habit, Lumbar spine, Femoral neck
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