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Abstract

The aim of this study was to determine the effectiveness of diagnostic range for BMD
measurement tools(DEXA, QUS, and RA) to health examination in transitional ages.

In standard T-score -2.5 of DEXA, cutoff value by RA is -1.675(sensitivity: 70.0%, specificity:
63.7%) and cutoff value by QUS is -1.733(sensitivity: 70.4, specificity: 59.5%), also T-score -3.0
of DEXA, cutoff value by RA is -2.325(sensitivity: 70.0%, specificity: 42.9%) and cutoff value
by QUS is -2.323(sensitivity: 70.4, specificity: 56.8%). There was, however, no significant
difference in standard DEXA(lumbar spine and femur) between RA and QUS by repeat
measurement(precision), and correlation were without effect.

ROC analysis showed that all methods are qualified for BMD measurement tools to health
examination in transitional ages; however, the different sensitivities and specificities of the
methods, as well as age and gender, calibration parameters for diagnostic tests have to be
considered.
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oA (N=73) =AM (N=28)
B o EEHEA Z| & i o EZHEA E=Ens e[|
HH (years) 65.4 3.1 60 71 64.7 3.1 60 71
HZEZK| (kg/m?) 24.66 2.90 19.48 32.20 25.47 3.29 19.43 33.57
FHE1-4 (T-score) -1.890 1.063 -4.575 0.625 -0.592 1.570 -2.600 4175
IR EIE (T-score) -1.023 0.960 -2.900 1.400 -0.621 0.984 -2.450 1.200
LEZNEIR (T-score) -1.034 0.940 -2.725 1.475 -0.691 0.987 -2.750 1.225
CHE|EE (T-score) -1.030 0.932 -2.788 1.288 -0.656 0.977 -2.600 1.213
RA (T-score) -1.139 1.019 -3.350 1.600 -0.734 0.924 -2.650 1.075
BUA (T-score) -1.062 1.227 -3.368 3.033 0.182 1.534 -2.413 3.718
H 2. SY=4 MM, ZTAS, B35 22
DEXA, N (%) RA QUS
2% hERE  eFRdERE N () N o P
RIAF <o_o1;
oo
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2UL23 0.07%
(-1.0>T-score(~2.5) 48 (47.5) 43 (42.5) 49 (48.5) 56 (55.4) 39 (38.6) o019
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(T-score>-2.5) 24 (23.7) 4 (3.96) 8 (7.9) 5 (4.95) 6 (5.94) 28813
* Chi-square test
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A= 289, oJxbE T3 o R i A#He 7hzh 64.74),
65441 o]k,

DEXAZ 343 QFFANLF-A48F
o FE(EEaAhe 3 HES T-score
-059(1.57)0]H, oJz}e] A9~ T-score ~1.89(1.06)°11
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I gho] Fghol RAS FU% 245k 7ke] £ Aok =3 RASH QUSS F e =43k 7ol & 04402
gk vlag A9 gk Aol BT o5 2folE B frog ARdAE Jepisich Vg 23
i 21 (Lumbarl-4) =4 543k 9% o= 5 (Left femur)
THE S4%, L 2% UE Y (Right femur) TEE &

2. SYTAY s Zno| M A%k, e R §e] F (Femur total) 2% =4 gk}
Abol gjsk DEXA(L2.35 2 g)=)i 3 RA% QUS == SAgk7te] dadA= [ 319 W

o] W#zhHel RAY FUE =47 7kl 04509 #-<] |3 2t
3 ABAGFE B3, DEXAS QUS9HE 05439
o8t JAAGE YeRNATh =3 RA9 QUS| #1 3. SFCY Zolc Zolo| @5M 3 xEiA T}
% 273k 7l = 0.338= o3k A3l E HERSIT DEXA®] FH: A3} T-score -255 7|Fo2 &
o] At 73S the® 3k DEXAS RAS & ] QUSY cutoff 7S -1.7330]9, WIZ=E 704%, &
A= ZAZE b= 049%59] 7213 ARAFE B, o= 595%= olw ROC curve o} WAL (.7087
DEXA®} QUS®I= 04649 fr-oj st AATE YR oAt Y 1]. =3k U= A T-score 3.0 7|+
H 3. E¥cY ZUx Zato| Auaty
CE= EEES ECELT )
ol Qi CY &3t B
1-4 TT o= =] et R RA Qus
fuk|
ol -0.081 -0.153 -0.081 -0.119 -0.115 -0.109 -0.066
QEL1-4 0.626" 0.568" 0.606" 0.855" 0.415" 0.458"
% R 0.940" 0.985" 0.930" 0.421" 0.506"
QEX fEIR 0.985" 0.903 0.361" 0.497"
oHE| 2= 0.931” 0.397" 0.509"
QEH1-4 & HELF 0.450" 0.543"
RA 0.338"
oy
ol -0.149 -0.206 -0.120 -0.166 -0.179 -0.083 -0.073
Qx81-4 0.595 0.512" 0.564" 0.809 0.432" 0.224
e 0.928" 0.982" 0.942" 0.474" 0.528"
QEX [ig|R 0.982" 0.908" 0.406" 0.499"
CHEl S 0.942" 0.449" 0.523"
25814 & HERF 0.495" 0.464"
RA 0.238"
EE
oy 0.155 0.041 0.072 0.057 0.110 -0.118 0.068
2FH{1-4 0.676" 0.663" 0.676" 0.895" 0.304 0.530"
A% CfElR 0.964° 0.9917 0.928 0.191 0.382"
REZ e 0.9917 0.922" 0.166 0.442"
oHE S5t 0.934" 0.180 0.416"
2E1-4 & ERE 0.257 0.509"
RA 0.440°

" p€0.05, " p¢0.01
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H 4. DEXAE 7|Z2= & [f QUS2t RAS R&¥

7|=% DEXA -25 DEXA -3.0 DEXA -25 DEXA -3.0
Cutof val QUS RA
dolvale T-score (~1.733) T-score (~2.323) T-score (~1.675) T-score (~2.325)
Pl 62.7 60.8 65.6 51.0
alrdis 70.4 70.4 70.0 70.0
Eol= 59.5 56.8 63.7 429
AN 57.3 58.9 54.7 65.6
ASd 17.6 18.3 16.8 23.1

o2 g uff cutoff FH- -2.32301H, A== 704%, &
o)== 56.8%= ouf ROC curve o}g] W2L 0.7286
oAt ¥ 2]. DEXAS] &% AAF A3} T-score
252 7]Fo 2 3 u RAY cutoff - -1.675°]H,
MAEE 700%, 5okt 637%2 olw ROC curve
obg] WAL 0.719201UTH2H 1] ®=gt 4% A¥
T-score -3.0& 71522 8t uf cutoff Zh —-2.3250]H,
H7HEE 70.0%, Sol=E 429%= olwf ROC curve
obg] WAL 07132 olAtHE 21
3 DEXAR 25375 43] 243 § 7o) &
Aol gt Q@Y A947 543302 1-3, 1-
2-3,2-4, 3-Dell whe} F-o] & 2pol= o, F43]
o =EE FHEEEANY Aele -0.00036~
0.00009(0.0111~0.0121) Wfjolar FELAH= -0.004
2~00121 ¥9S Yebith DEXAR 9% geis =
B3 Azl M Z438)(1-2, 1-3, 14, 2-3, 2-4, 3-4)
of wpg} folgk aloli= gldlen, 437 2UE 3
HEFAHAL]  Aoli= -0.00053~0.00013(0.0117~
0.0160) M¢lolar ®FQ A= 0.00116~0.00159 BAZ
e DEXAR Q8% 555 43 Ao
T2A43)(1-2, 1-3, 14, 2-3, 24, 3-4)°] we} F-o)3t
ol glglon, 431t FUE Hi(EFEAh
ZFo]E -0.00067~0.00010(0.0090~0.0147) H$joli &
9 21= 0.00090~0.00146 BAZ vebith QUSE 4
ﬁ;(—] 7_]—7_]—‘4 zﬂgjq.oﬂ EH{S]- tz‘ﬂH 7424731].
=43](1-2, 1-3, 1-4, 2-3, 2-4, 3-4)°l| w2} 23k =
= ey, 2433 s FH(EFAD

ol

BN

3]

o

|
1= -2.31~-0.0985(5.81 ~13.85) W ¢jol L EF A=
05786~1.3778 ¥91E HeHTE RAR 43] S48 $
7yzvol SR A ek A ABAT FA3(1-2)

o

o frolgk atol & B om(p<0.05), L o]¢]9] F44
3 7H1-3, 1-4, 2-3, 2-4, 3-4)oll F-9]8F xfo]= gtk

=43 2U%

HHEFAAD ] Aol 08248~

0.4020(2.9408~3.1648) " lolal EFLAk= 0.2062~
0.3149 915 vHEbT

Sensitivity

Sensitivity

0.50

0.00

0.50 0.75 1.00
1 - Specificity

ROC Curve (Area)

QUS (0.7087)

RA (0.7192)

1. DEXA(T-score —-2.5)5 7|Z22 QUSE} RA
°| ROC curve H|x

1.00

0.00 0.25 0.50 0.75 1.00
1 - Specificity
ROC Curve (Area)
QUS (0.7286) RA (0.7132)

12 2. DEXA(T-score —3.0) 7|IZ22 QUSEt RA
°| ROC curve H|x
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DEXA 3! QUS HAtell A 2-s3she del2 714 45
I BAY 53 §-F(pass or fal)E ARk

T % XA 27 7F ek F 203]0] x| 213
HoH, DEXA®] 45 AElE o]-&3to] BMD &4
H91(0953~1.043g/en) 9] B3 FHE AR oH, I~

glo] Bl AZ7] A, 717 FIAE, BA A= F9
T2 AR F SR 43RS A@ssi.

QUS®| 45 o] A de 72 Adst] st
o] Zgnlot 3| AleE WHS o]-&35to] BUA high W

91(124~136dBMi) 2t low H91(37~43dB/Mp) o] &3 &

e AL ¥ U ke dYEd

v. 1

2t

B A3E dA AZRE AZARNe FEE 24 %
T= vl F= AR AL 9l DEXA 3 QUS
oF 1 oj9le] ERE SAHETE RA g i<
o] frEds Hrtskeith

Fefdi gt d xﬂ% %22 DEXAE o83 8%
5ol o] HHFTFLE(T-score) SHAN= 42
-153, -0932= QUS% o] &3 FE| W=
-1.037 RAE o83 &7t [E$e Huad
-0.729F tha xfe]lE B oM DEXAE o83 85
S-of giE 5 g HrZEEE V|To = 1 a5
DEXA7} -1.132.2 7} ¢
sk 7 JEAMWL 50-60t) 54H& tdo R

, &
QUS, pDEXAE 0]4‘ltﬂL =4
el XPO]E A5 = 2=Ab l -

=9%7h -153, e -093, & .03, &7k A

A 0728 FAHY Aol vE 2AE BHATHOL
=HUE XY SAANN JHAE & 24
o4 DEXA(854 9 g 3hHel RAS 79 045,
DEXA(2F5 2 \‘HEJ ek QUS| 44 05439]
g AdAFE et 71 dFEdAE
DEXA¢®} QUS, DEXAS’Jr RAAtololl fref 3t Ja A S
waoH[B]6], HAABAEE tdeE F AFolA
DEXA(H & )9} QUS($1%), QUS(S.2%)9] =1 %
SAT ol AHEAE 42 0659 0545 Balske
AT 2 AolE HolA] QI TL
ROC(Receiver Operating Characteristic) curveZ ©

0

O]

48 FHE SAET] F34 97HA DEXAE °f
43 A% AAF A3} T-score 252 7|50 =2 8 uf
Anl

QUS9| WIZHE3= 70.4%, 5o]%3= 595%, RAS] RIF =
£ 700%, Eol%=E 637%E F A LT 7t & o]
£ Holx| gourt FAge FAb A= T-score -1.0
S 715 @ RAY WIAEE 665%, S50l%E 835%
2 Z AolE HolA| yrHbl
-ﬂ]7§°4“° oz 3k 7]EHA oA Boonen 5
2178 (B0-5A)e sk SAHETF] PSS DEXA
76.9%(95% CI, 60.7-888%), QUS 67.6%(9%5% CI;
50.2-82.0%), RA 82.9%(%% CI;, 67.9-92.8%)°]™, &
3 OﬂfEt DEXAS$}H RAE %%, QUS 0%=2 =4
T BT aUEE Fide] fE o7 Husdltt
[8l. Lektrakul®= DEXA(HET)E 722 QUS(E
Z)o] digh PI7tE W Solk= A7 8%, H%C)M,

QUS(LE%)°l e Wzt 3 Solm= 742 94%,

o] Hamidi 5-2 1809l st DEXA(L.FF 2
E5)9} QUSY Ethes Adhe2 747 288%, 289%
2 Aol Ho|X| gkoko} DEXA(LFH)ol uigt &
U AARE T} T-score 2.0 71522 & u QUSY]
NAE 9 So|m= 22} 788%, 55.9%°]™, DEXA(T
EHYE 7IEo R g QUSY WREe} Soln Ak
g 4 ke wrelm, 7 S T ghol] dX&o] vt
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