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Reference Value for the T-score in Osteoporosis Diagnosis by Health Screening Subjects

Seunghwa Choi, lljoong Park, Namseok Joo, Bomtack Kim

Family Practice and Community Health Department in Ajou University, School of Medicine

Background: Osteoporosis is defined based on T-scores (<-2.5), which are calculated from mean value and standard
deviation (SD) of bone mineral density (BMD) of young adults. Therefore the diagnosis of osteoporosis is race and
population specific. We investigated new reference young population and establish the prevalence of osteoporosis.

Methods: 3,435 males and 10,231 females are enrolled for this study, from 2003 to 2004. There BMD were taken at
health promotion center, Ajou university hospital, Suwon, Korea by Dual energy X-ray Absorptiometry. Osteoporosis is
defined by T-score less than -2.5 SD of 20~29 years old young adults in men. In women, T-score less than -2.5 SD of

30~39 years old adults.

Results: In men, osteoporosis prevalence is twelve percent by previous reference value, but, eight percent by new
reference value. In women, osteoporosis prevalence is twelve percent by previous reference value and eleven percent by

new reference value.

Conclusion: This result showed that different reference values leads to different prevalence of osteoporosis. So, for the
accurate diagnosis of osteoporosis, reference populations of young adults depend on each machines should be

representative of the population of each country.

[Korean Journal of Bone Metabolism, 15(1): 67-76, 2008]

Key Words: Osteoporosis, Bone mineral density, Reference values
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1. AT

2003 19 19%-E] 2004 12€ 31LU7HA] A7 )% &
Ao & A AR FHE A A3

3k 2040 o]Ake] Al 34359, o4 102312 tie
aloleh o] T whko] WIS = F Ue ol of
55 583 HEs 7 AES A9 @ 593
o4 820 S U o R AFE AL A9 7ES
S, AR sl Aolgt SR, T 5
FrabEl s Y, A, TR, e’ 1Pk vlE
9D, Z, S EE, HEolE, I AAE 58
sk A, T dAled fdAss W F9E 5t
A

2. A7 ity

AT ddAbe] 718 AEe A E A 2HdE A
TAE 7128 ARSI

TUEE olFA] X-A &5 AW (Dual energy

X-ray Absorptiometry, DXA, GE Lunar, Expert 1.91 version) 2.
2 A 2-4959F dEAN-2 E2=E SAsISlH 717
o) Auwo] dai Bl 3089 BE 2w 574
alo] H 3ol A= A™ 9.2} (precision error) 0.010 g/lcm?,

T E

least significant change (LSC) 95%21 2] 7ol 4] 0.026 glem?’,
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o) ¥] ol 4= precision error 0.008 g/cm?, LSC: 95%21 2]
TRl A 0,022 glem’e] #h& FEFTh A= A 3
Zr S flste] AT S Erdell A= 20~294]
°] BMD o= Hit} HAE Fsto] 71Ee] @3
et om, A2 ezl Tk (E=-FaL A% Fat
ALY i) J =4 FHAP} ZH] ol A
AFH Tak 2pole] EAA #2142 paired T-testS £33}
of olrokt}. ool A= 30~3941<] BMD#Le] 20~29
Aol grETt Fof, o]& A A om ke 7]EY
w6 vlaLsheich

FaE AS AAIRAZTF (The World Health
Organization: WHO)oIlA A8k Htha-5 e 71 (TH
-25 olahell wskth M= ezl Tgkel oJ& =t
TrHES 71 Takol o8 =va5 FHE% ¥
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for Social Scientists)S A}-8-3}51
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S
S oy

= SPSS 13.0 (Statistical Package
W, A e p <

0.05% 3}3ith
Z ot
1. HTCiae HEE elpsA =4
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Aol glo] Aol w iPOlE Btk g@AdolA &4
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Table 1. Basic characteristics of subjects in this study

Age group 20~29  30~39  40~49  50~59  60~69  70~79 Total
Number 34 157 207 115 69 11 593
Age 271422 356+25 440+27 54530 629+25 720+18 456+ 108
Height,cm 1726+52 1711456 1705+54 1672458 1656457 1638+33 169.4+60
Weight kg 699 +119 703+114 704492 679+88 625+79 603+73 687 +10.1
BMI' kg/m? 233+35 239435 241+27 242429 2274124 224+24 239+30
cs 39.4 605 51.0 475 50.0 30,0 51.8
Sm(‘j/':)ing NS 212 163 17.9 168 35.2 20,0 192
PS 39.4 23.1 311 356 1438 50.0 29.0
cD 90.3 83.6 83.0 66.7 67.3 40.0 796
Ve D”([,‘/‘;)ing ND 9.7 114 134 275 30.8 50.0 17.7
PD 00 00 36 59 19 10.0 28
BD 0.0 22 13 35 6.7 00 24
ST 62.1 74.1 66.0 395 24.4 333 58,6
PA (%) Li 138 52 109 163 111 167 105
Mo 172 170 147 116 17.8 167 153
Se 6.9 15 71 29.1 40,0 333 131
L 455 65.9 37.7 143 25,0 25,0 39,0
o) 455 26.8 333 57.1 333 00 36,6
H 9.1 73 232 257 250 75.0 203
VH 0.0 00 538 29 16.7 0.0 41
Number 61 236 289 153 76 5 820
Age 26726 354+27 442428 544+29 629422 T726+31 442+105
Height,cm 1506+55 1503+47 1575452 1548+49 1524452 1526+47 1572455
Weight kg 507+60 561+79 576475 581+79 564+83 55767 566+ 7.9
BMI' kg/m? 199+22 221429 232+28 242431 242431 238+17 229+31
cs 103 47 39 25 16 00 42
Sm(f)’/';)ing NS 810 94.0 95.3 96.6 98.4 100.0 94.2
ormen PS 86 14 09 0.8 0.0 00 16
cD 518 36.4 30.1 27.4 15.4 50.0 32,0
D”([,‘/Ok)ing ND 39.3 63.1 69.1 70.9 83.1 50.0 66.4
PD 8.9 05 08 17 15 00 16
BD 18 10 24 39 71 0.0 26
ST 57.1 62.0 55.6 40.2 32.1 00 53.1
PA (%) Li 286 265 193 255 26.8 00 24.1
Mo 107 95 18.4 118 125 100.0 133
Se 18 10 43 186 214 00 6.9
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Table 1. Continued

Age group 20~29 30~39 40~49 50~59 60~69 70~79 Total
L 375 16.3 28.8 17.1 227 N 232
43.8 55.4 441 51.2 364 N 48.1
Women Ex (%)
18.8 28.3 26.3 317 273 N 273
VH 0.0 0.0 0.8 0.0 13.6 N 14

“P < 0.05, Oneway-Anova test.
PA: Physical activity, Ex: Exercise, CS: Current smorker, NS: Non-smorker, PS: Past smorker, CD: Current drinker, ND: Non-drinker, PD:
Past drinker, BD: Bed rest;lying almost all day, ST: Seating state;casual walking, driving, house work, office worker, teacher, writer, Li:
Light activity;babysitting, painting, exercise as pleasure like riding a bicycle, playing ping-pong, etc. Mo: Moderate activity; fast walking,
nurse, carpenter, regular exercise like swimming, jogging, riding a bicycle, etc. Se: Severe activity; mountain climbing, sports player, farmer,
mine worker, L: Exercise 1~2 times per week, M: Exercise 3~4 times per week, H: Exercise 5~6 times per week, VH: Exercise daily, N

No answer

Table 2. BMD Mean and SD of subjects in this study

BMD (g/cm?) Mean + SD

20~29 30~39 40~49 50~59 60~69 70~79 Total
Number (Men) 34 157 207 115 69 1 503
L2 1101 +0144 109540144 1.080+0147 1.068+0.169 1.015+ 0207 0929+0.130 1072+ 0.162
L3" 1158 +0.142 1152+0.144 1124+0145 1113+0.169 1.078+0.194 0.989 +0.129 1.123 + 0.158
Wy 123040153 122540154 119940160 1209+ 0.193 1165+ 0220 1.084+0.122 1204+ 0174
L2~L4" 1164 +0137 116040140 113640142 1.133+0171 1.087+0.195 1.003+0.119 1135+ 0.157
Neck” 107040112 103240145 099140137 0962+0.133 0.883+0.131 0.790+0.077 0984 +0.146
Trochanter”  0.852+0.106 0.876 +0.137 0881 +0.125 0.879+0.117 0.819+0.139 0.734+ 0058 0.868 £ 0.129
Totalhip”  1.093+0.110 1093 +0.147 1073+0.140 1056+0.130 0.985+0.149 0913 £0.061 1.063 * 0.144
('\\'X,g‘rgg]) 61 236 289 153 76 5 820
L2 1084 +0.121 1116+0.138 1084+0152 0914+0.159 0830+ 0151 0.737+£0.117 1.036 + 0.178
L3" 1159 +0.119 1197 +0136 1.173+0.156 1.020+0.168 0.908+0.160 0.820 +0.112 1.124 + 0.179
L4" 1208 £0.131 1262+0147 1250+0175 1.098+0191 0980+0196 0953 +0179 1.195+0.194
L2~L4" 1152 +0.119 1.196+0133 1.173+0.154 1014+0.166 0908+ 0161 0.841+0130 1.122+0.178
Neck 1025+0.122 0991 +0.131 0965+0.128 0.863+0.116 0792 +0.119 0.700 = 0.074 0.940 + 0.144
Trochanter’”  0.735+0.100 0.769 0105 0.792+0.125 0.725+0.110 0.661+0.105 06110040 0.755 % 0.120
Totalhip”  1010£0.101 102240117 1022+0.134 0932+0.122 0.860+0.118 0.799 £ 0.057 0.988 £ 0.135

“P < 0.05, Oneway-Anova test

e 20t B} 30Tl 7FE =
£ K3} (Table 2).
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Table 3. Comparison of new reference value with the previous
reference value

Table 4. Comparison of T-score by new reference value with
previous T-score

BMD (g/cm?) Mean SD Men Women
Old New D Old New D Old New Old New
L2 12 11 -01 01 01 00 L2 -10+13 -02+11 -07+15 -06*+13
L3 12 1.2 0.0 01 01 00 L3" -05+13 -02+11 00£15 -05+13
L4 12 12 0.0 01 02 01 L4 01+£15 -02+11 0616 -05+13
Men L2~L4 12 12 00 01 01 00 L2~L4" -04+13 -02+11 00%+15 -06+13
Neck 09 11 02 01 01 00 Neck” 03+11 -08+13 03+12 -04%11
Trochanter 08 09 01 01 01 00 Trochanter” 08412 01+12 00411 -01+11
Tomlhip 09 11 02 01 01 00 Totalhip” 09+11 -03+13 04+11 -03+12
L2 11 11 0.0 01 01 0.0 *P<0.05 , paired T test
L3 11 12 01 01 01 00 Old: T-score by previous reference value, New: T-score by new
reference value, D: Difference between absolute value of new
L4 11 13 02 01 02 01 T-score and absolute value of old T-score
Women L2~L4 11 1.2 0.1 01 01 00
Neck 0.9 1.0 0.1 01 01 00
1 =t
Trochanter 0.8 0.8 0.0 01 01 00
Total hip 0.9 1.0 0.1 01 01 0.0
et v = ol3) AL .%;{.711- ZJOJ_:} ?_]Z
Old: Normal reference supplied by device, New: Normal reference srhesel i; = 01] =t _} °c T - f
of this study, D: Difference L Zalgo|p* ) aun =49 9)Fle] WA T4
‘?j (Radiographic absorptiometry), ©]Zol|u#] WAL S5
Al B3 Table 494 7}, H (Dual energy X-ray absorptiometry; DXA), 4524 A2t

o

a1l 7} B9
H T3k -25 o]3E H Z} Table 59 2t}
Wl A 7] Takell 98t = S 20~2941% 3%,
30~3941 7%, 40~494= 12%, 50~594% 10%, 60~69
A= 30%, 70~79A4)= 36%, AAAH A 129%°]%]az, A

& Frax Hgo] Tkl o3 Fvhy 20~294]=
0%, 30~3941|+= 4%, 40~494]1E 5%, 50~5941E 9%, 60~
69411+ 28%, 70~7941:= 27%, HAA|AH A 8%, A=

1=y e)
o o+«

= FaA] AL A Hop 932 #ES 1IlY (Figure 1).
B3k of oA 719 Takell ogh athaa-S 20~294

= 2%, 30~3941]%= 0%, 40~4941|+= 2%, 50~5941+= 31%,
60~69A41= 47%, 70~7941= 80%, HAAZ A 12%9]
AL, A2 FHarx] A2 Tgkel ofst aohaES 20
~29403= 2%, 30~3941|+= 1%, 40~4941% 3%, 50~594]+=
24%, 60~6941= 49%, 70~794= 100%, A <12 ol A
11%%E R8I} (Figure 2).

3} @52 (Quantitative CT), 4 %23} (Quantitative
Us), A4 21718374 (Quantitative MR) 2] TheFsh
Hp o] ALgEY = #2 ol 7k Rl
2 717} the Ase Gehin®, e
%kg hAe] ¢l X
SR oﬂzﬂ:_%
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Table 5. Comparison of the osteoporosis prevalence depend upon reference value

Number (%)
Age group
20~29 30~39 40~49 50~59 60~69 70~79 Total

L old 1 (3%) 10(6%) 23(11%) 12(10%) 21 (30%) 4 (36%) 71 (12%)
New 0 (0%) 0 (0%) 0(0%)  2(2%) 2 ( 3%) 1( 9%) 5( 1%)
old 0 (0%) 5(3%) 14(7%)  8(7%) 12 (17%) 3(27%)  42( T%)
= New 0 (0%) 0 (0%) 0 ( 0%) 3( 3%) 6 ( 9%) 1( 9%) 10 ( 2%)
9 Old 0 (0%) 0 (0%) 2(1%)  6( 5%) 5( 7%) 1(9%)  14( 2%)
New 0 (0%) 0 (0%) 1(0%)  3(3%) 5( 7%) 1(9%)  10( 2%)
Lo~La ol 0 (0%) 3(2%) 8 ( 4%) 7( 6%) 11 (16%) 1( 9%) 30 ( 5%)
Men New 0 (0%) 0 (0%) 1( 0%) 3( 3%) 4 ( 6%) 1( 9%) 9( 2%)
Neck old 0 (0%) 000%)  0(0%)  0( 0%) 1( 1%) 0 ( 0%) 1( 0%)
New 0 (0%) 6(4%) 10( 5%) 8( 7%) 16 (23%) 3(27%) 43 ( 7%)
Trochanter old 0 (0%) 0 (0%) 0 ( 0%) 0( 0%) 0 ( 0%) 0( 0%) 0( 0%)
New 0 (0%) 0 (0%) 0(0%)  1(1%) 1( 1%) 0 ( 0%) 2 ( 0%)
Totalhip Old 0 (0%) 000%)  0(0%)  0( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
New 0 (0%) 1 (1%) 4( 2%) 4( 3%) 8 (12%) 1( 9%) 18 ( 3%)
ot Old 1(3%)  11(7%) 24(12%) 12(10%) 21 (30%) 4(36%) 73 (12%)
New 0 (0%) 6(4%) 10( 5%) 10( 9%) 19 (28%) 3(27%) 48 ( 8%)
L oud 0 (0%) 1 (0%) 7(2%) 46(30%)  35(46%) 4 (80%) 93 (11%)
New 0 (0%) 1 (0%) 5(2%) 28(18%) 27 (36%) 3(60%) 64 ( 8%)
L Old 0 (0%) 0 (0%) 2(1%) 14( 9%) 20 (26%) 3(60%) 39 ( 5%)
New 0 (0%) 1 (0%) 3(1%) 22(14%) 25 (33%) 4(80%)  55( 7%)
L4 old 0 (0%) 0 (0%) 0( 0%) 5( 3%) 12 (16%) 1 (20%) 18 ( 2%)
New 0 (0%) 0 (0%) 5(2%) 17(11%) 24 (32%) 3(60%) 49 ( 6%)
Lomla old 0 (0%) 0 (0%) 2(1%) 12(8%) 20 (26%) 3(60%) 37 ( 5%)
Women New 0 (0%) 1 (0%) 5(2%) 29(19%) 27 (36%) 3(60%) 65 ( 8%)
Neck (o][s] 0 (0%) 0 (0%) 0 ( 0%) 1( 1%) 1( 1%) 0( 0%) 2 ( 0%)
New 0 (0%) 1 (0%) 2(1%)  6(4%) 11 (14%) 3(60%) 23 ( 3%)
Trochanter oud 1 (2%) 0 (0%) 1( 0%) 2( 1%) 3( 4%) 0 ( 0%) 7( 1%)
New 1 (2%) 0 (0%) 2( 1%) 4( 3%) 4 ( 5%) 0( 0%) 11 ( 1%)
Totalhip Old 0 (0%) 0 (0%) 0(0%)  1(1%) 2 ( 3%) 0 ( 0%) 3( 0%)
New 0 (0%) 0 (0%) 3(1%)  6( 4%) 9 (12%) 0(0%)  18( 2%)
Total oud 1 (2%) 1 (0%) 7(2%) 48(31%) 36 (47%) 4 (80%) 97 (12%)
New 1 (2%) 2 (1%) 9(3%) 36(24%) 37 (49%) 5(100%) 90 (11%)

Old: Osteoporosis by the normal reference of device, New: Osteoporosis by new normal reference of this study

o4 o 4 Qo] Tak S o 3 FrkeFel  AAE A @ Tk Aol IvhEF AW E
A fiste] G FaA) Ago] Faskth s Qe FA =] whzeld®, Z Gyt skl ¥
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Figure 1. Comparison of the osteoporosis prevalence depends
upon reference value in male. Old: Osteoporosis by the normal
reference of device, New: Osteoporosis by new normal reference
of this study.
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Figure 2. Comparison of the osteoporosis prevalence depends
upon reference value in female. Old: Osteoporosis by the normal
reference of device, New: Osteoporosis by new normal reference
of this study.
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