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Bone Mineral Density of Normal Korean Adult Using QCT

Jong Deok Lee*

Department of Diagnostic Radiology, Collage of Oriental Medicine, Wonkwang University
Gwangju Wonkwang hespital, Wonkwang University

Osteoporosis is defined as a progressive systemic skeletal disorder characterized by low bone mineral density,
microarchitectual deteriorations of bone and susceptibility to fracture. numerous methods have been used for
quantitative assessment of the skeleton in osteoporosis. QCT has been shown to measure changes in trabecular
mineral content in the spine with great sensitivity and precision. To provide the normal reference values and changes
of lumbar spinal bone mineral density in korean adult spinal bone mineral density was evaluated in 451 women (229
premenopausal and 222 postmenopausal women) and 206 men, aged 20 to 74 years old in Wonkwang hospital from
2000 to 2004, which was carried out by using QCT. women with oophorectomy, vertebral compression fracture, any
history of endocrine disease and use of drugs that alter bone metabolism were excluded. According to the WHO
definition, a patient is osteoporotic based on a bone mineral density(BMD) measurement that is 2.5 standard deviations
(SDs) below typical peak bone mass of young healthy white women. This measurement of standard deviation from
peak mass is called the T score. BMD values of normal women in their 20-24 years, 25-29 years, 30-34 years, 35-39
years, 40-44 years, 45-49 years, 50-54 years, 55-59 years, 60-64 years, 65-69 years, over 70 years were 168.95mg/cc
K:HPO., 155.41mgfcc KzHPO,., 166.87mg/cc K:HPO., 160.67mg/cc K:HPQ4 154.06mgjcc K-HPO.4, 132.04mg/cc
KeHPOs4, 114.05mg/cc K:HPO4, 91.78mgjcc KoHPO,, 78.61mg/cc K:HPO4, 61.35mg/cc KoHPQO4, 50.53mg/cc K2HPO,
Mean bone density of normal women was 115.77mg/cc K-HPO4. BMD values of normal men in their 20-24 years,
25-29 years, 30-34 years, 35-39 years, 40-44 years, 45-49 years, 50-54 years, 55-59 years, 60-64 years, 65-69 years,
over 70 years were 171.46mgjcc KoHPO4 162.19mgfcc K:HPO, 155.62mg/cc KoHPO., 147.28mgfcc KoHPO,,
137.56mgf/cc K:HPO,, 137.56mgjcc KoHPOs, 101.25mgjcc KoHPO4, 109.00mg/cc K:HPO,4, 103.32mg/cc K:HPO,,
91.53mg/cc K:HPO,, 88.35mg/cc K:HPO4 Mean density of normal men was 115.77mgjcc K:HPO,.. Peak bone density
of women and men was in the age group of 20-24 years and 168.95mgjcc K:HPO4, 171.46mgjcc K:HPO,,
respectively. Bone loss was increased with aging and was accelerated in postmenopausal women than that of
premenopausal women. The total loss of BMD for women and men was 70.09% and 48.47%, respectively.
Postmenopausal women(mean BMD : 85.83mg/cc K:HPO.) had significantly lower BMD than premenopausal
women(meand BMD : 144.80mg/cc K:HPO4)(p<0.001). The annual loss of BMD of women and men was 2.702mg/cc
K:HPO4 and 1.795mg/cc K.HPO., respectively. This study provided the BMD reference data for normal korean adult.
further studies on BMD in healthy adult and comparison with published data are needed.
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photon absorptiometry, DP )9' D o]Z oA B BUE &
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1 o Exo mE #Hit SUE
1) od9) SU%
1) oddolA A AY B SUE & 115.77mg/cc K:HPOsO]

Al
™ 20-24M)0] At FUE 168.95mg/cc K,HPOE HO| 1L, 40-44
HE 71207 HBYE HED) 454940041 14.29%0] ZFUE
aagw FHEYUTY 2185%7F ZASIRAL, 50-54M|004
25.97%98) FUE ZAas3 HAIFUTY 3249%7F AL
704) olAollAlE 67.20%9 T[UE ziei ADH%UE‘EA
70.09% 7} /88K Table 1),

Table 1. Mean bone mineral density according to women by
age group

Group N L1 L2 L3 BMD{mg/cc)
2024 22 17118+ 2405 16853+ 2582 16715+ 2479 16895+ 2469
2529 23 15697+ 2145 15603+ 2297 151.80% 2040 15541+ 2059
30-34 21 16543t 2710 165.31% 2948 16507+ 1898 16687+ 22.09
3530 34 16500+ 2172 16298% 2207 15025+ 2299 16067+ 2312
40-44 51 15783t 2960 154.78% 2971 14980t 2917 15406% 2904
45-49 65 13699+ 3066 132.10% 3188 12764+ 3169 13204+ 30.37
50-54 58 11964+ 3211 11461+ 3143 107.72¢ 3121 11405+ 3093
5559 51 10183t 4661 90563 2621 83.16% 2792 9178+ 2861
B0-64 49 8621+ 2667 7829% 2782 7153+ 2672 7861+ 2558
6569 44 6898+ 2027 6028+ 2244 5502+ 2377 6135+ 1971
70> 33 5304% 2879 4428+ 2323  3p60x 2482 5053+ 3164
Total 451 120.97% 4784 11531+ 4856 110.00% 4958 11577+ 47.32

@ A 1,23959 SUEE= A 1,2 385 «02 U 2
AE B30 BT 20244004 HRIE Hola Ytk

(3) ¥Eo] Erigo] mek ST Za7t 01444 (cubic form)
oz

VERdTHFig. 1).
@) J489 FUErE ol "Ia] 20oH, 45-494], 554 o] &0
A= SOV} 30444, 50-54H0l A= ES Hoke BY

(1) gdolA B ¢ Bt FUEE 140.89mg/cc KHPO, 0}
o 20-244000 o FUS 17146mg/cc KGHPOE Holw| 2yt
S ZAAE HOIT} 40-M4ME 7I1FCE 45494014 40-441<}
UL B@HHo] A LD AgEULO 19.77%E Holo
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Fig. 1. The percentiles of bone mineral density among women.

Z48m Ark

2501

200~}

A

150

BMD

100

50—

Table 2. Mean bone mineral density according to men by age group
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Table 3. Distribution of bone mineral density among women

Group

N

L1

L2

L3

BMD(mg/cc)

20-24
2528
30-34
35-39
40-44
45-49
50-54
55-59
60-64
£5-69
0)

18
3
41
3
23
16

8
12
5

7

4

17392+ 2504
167.71¢ 27.24
160.17 31.76
14853+ 3162
14665+ 19.96
13956+ 2383
10455+ 2997
11493+ 29.09
10769+ 2548
97.23+ 4359
Q€18+ 1267

17258+ 22.87
157.10% 36.46
15661+ 32.38
146.58+ 20.72
13580+ 37.70
13536+ 2867
99.30+ 27.74
10983+ 2802
108.33+ 21.98
8863+ 46.59
88.80+ 21.88

16788+ 22.06
15806+ 2443
15056+ 30.92
14261+ 2147
126.00= 3766
12620 21.18
9085+ 34.77
102.18+ 25.29
939+ 27.74
8864+ 5099
7815+ 22.36

17146+ 2260
162.19+ 2524
185,62+ 31.33
14728+ 1957
137.56+ 25.79
13756 25.79
101.25+ 2890
108.00+ 2669
10332t 2296
9153+ 46.76
88.30% 17.86

Total

206

14568+ 36.17

14050+ 37.75

13495+ 37.32

140.89+ 35.13

Group N 0stecporosis Osteopenia Normal
20-24 2 12(54.5%) 10(45.5%)
25-29 23 1 4.3%) 15(65.2%) 7(30.4%)
30-34 21 1( 48%) 6(28.6%) 14(66.7%)
35-39 3 20 59%) 21(61.8%) 11(32.4%)
40-44 51 8(15.7%) 20039.2%) 23(45.1%)
45-49 85 32(49.2%) 25(385%) 8(12.3%)
50-54 58 38(65.5%) 16(27.6%) 4(6.9%)
55-59 51 45(88.2%) 4 78%) 23.9%)
60-64 49 47(95.9%) 20 41%)
65-69 4 44(100%)
70 3 32(97.0%) 1( 3.0%)
Total 451 250(55.4%) 121(26.8%) 80(17.7%)
2) @Hel BoEE T
() eFol B7iEes EEEE Skl 04l
43.5%, 45-49A40| A1 50.0%, 504 o] FAA} FHS F Z &
€ HolL Ui, B FULEE 20244014 71& %—S— 50.0%Z

BT 40-44M|0ll A1 4.3%0]1ArHTable 4).

Table 4. Distribution of bone mineral density among men
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Fig. 2. The percentiles of bone mineral density among men.
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Group N Csteoporosis Osteopenia Normal

20-24 18 1 56%) 8(44.4%) 9(50.0%)

2529 31 4(12.9%) 18(68.1%) 3(29.0%)

30-34 41 14(34.1%) 16(39.0%) 11(26.8%)

35-39 31 9(29.0%) 20(64.5%) 20 6.5%)

40-44 23 10(435%) 12(52.2%) 1 45%)

4549 16 8(50.0%) 8(50.0%)

50-54 8 8(100%)

55-59 12 11(91.7%) 1( 8.3%)

60-64 15 14(93.3%) 1( 6.7%)

£65-69 7 6(85.7%) 1(14.3%)

70-74 4 4(100%)

Total 206 89(43.2%) 84(40.8%) 33(16.0%)
3. 713 B9 UL BrhES
1) HE BF FUS

A A ZUE 144.80mg/cc K:HPO Hla) HE & S
57t 85.83mg/cc KHPOLE 7 A10](P<0.001)E X Hd &
W A0l 4059%01A T, AL, 2, 3859 LI} HE &5

o Hd A SUTAVE U 22 ASFE UERdTiTable 5).
Table 5. Comparison of bone mineral density in pre and
postmenopausal women
Group N Lt L2 L3 BVD
Premenopausal 220 14846 4190 14401 4112 13977+ 4115 14480+ 3858
Postrenopausal 222 9261+ 349 870+ 3637 7930+ 3731 883+ B/
T H 152X 15,983 163%™ 16.906™
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2) AE W% FEE g
A7 BEQ FopES Bl8S S8 A7 ATHp<.001).
A=SvA

H8 Bole BrpEE ulg
#5] Z715I%ICHTable 6).

0] 86.5%= HZA X9 253% Bt <

Table 6. Distribution of bone mineral density in pre and
postmenopausal women

Group Osteoporosis  Osteopenia Normal ¥
Premenopausal  58(25.3%)  96(41.9%) 75(32.8%)
Postmenopausal  192(86.5%)  25(11.3%) 5( 2.3%)

PO

174669

4. 97 7123 BYE
1) 93 712k BUE

A7 7izo] WE FUTE [T 217} U2 (p<001),
A 7170 242 JYET} YIHTable 7)

Table 7. Bone mineral density in women according to
postmenopausal years

Group N L1 2 L3 BVD
04 years 72 11798+ 3076 11263f 3164 10726 3398 11266+ 3121

59 vyears 42 9907+ 015 9360+ 2721 8bA7: 2846 9263+ 2744
10-14 years 38 8298+ 2784 7644+ 313D 6306+ 289 7616+ 2720
1519 years 30 8012+ 2706 6981+ 2408 6416+ 2657 7124+ 3%

0 years > 40 5868+ 2483 4965+ 2273 4357+ 2823 5049+ 2190
F 22 31568 36537 616~ 37915
R )

2) g 71 &

HE 717t WE FTES Hg2 FAS Ao17t Yom
(p<.001), #Z 717t0] A48 BriEE H|E0] =0t HE 7 04
W }0] 66.2%, 5-93 A}o] 88.4%0)1 15 0}AF2 100% Zrhd
&= Eiolairi(Table 8).
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Table 8. Bone mineral density in women according to
postmenopausal years

Group Osteoporosis — Osteopenia Normal X

04 years 48(66.7%) 20027 8%) 4( 56%)
5-9 years 37(88.1%) 40 35%) 1 24%)
10-14years 37197.4%) 1( 26%) 39.155™
15-19years 30(100%)
20 years ) 40(100%)
=P 001

of EUE Wkt FAY 626%F HF
Bhal AeH, OE‘E:IO] 14 Foighl Wit FUE7t 2.702mg/ cc
ZAOE LIERSTHTable 9).
2) 04“4 uﬂﬁ ﬂ—?vl ol WE YT
dad Fo4o] nﬂﬁ Holl= 1@ 2.040mg/cc K,HPOM
k=t vlal, #@ld Fole o B 3.05Img/cc KHPOM
Tadte HAOE VERdCHTable 10, Fig. 3).

Table 9. Correlation of bone mineral density according to women’s
age

Bt SE¥ R2# F
Constant 251117 5121
626 752015
Age -2.702 099

¥ B : Regression coefficient, ¥ SE
determination, = : P { 001

Standard emor, # R2 : Coefficient of

Table 10. Correlation of bone mineral density according to pre and
postmenopausal women

Group B* Sp** Ao =

Premeno  Constant 221676 7411 "
pauwal Age 2040 176 373 135,126

Postemen  Constant 268453 12.906 -
opausal  Age 3,051 14 481 203832

+t B : Regression coefficient, ¥ SE :
determination, ™ : P ( 001

Standard error, # R2 : Coefficient of

2501

200

100 -4

50

T T T T T v Y
=20 a0 o 50 o 7o a0 80

Fig. 3. Correlation of bone mineral density and women’s age

3) FHY FEo WmE U
SR E3 dyo] SUT HERE PRl 464%E B}
I od, gEo] 14k 71l wel SUT7F Q& 1.795mg/ cc
KHPOg a6k ASE UERITHTable 11, Fig. 4).

Table 11. Correlation of bone mineral density according to men’s
age

B* SE™ R F
Constant 212177 5167
454 169577
Age -1.795 138

+ B : Regression coefficent, ¥ SE :
determination, ** : P (001

Standard error, # R2 : Coefficient of

250

20—

100 4
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T T T T T T T
20 30 Bl 50 60 o a0

Y]
Fig. 4. Correlation of bone mineral density and men’s age by linear

regression
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