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am’mﬂiswlmomwmmlm oglaiifin 60 T 91wau 137 1o Tufindaeid mvsuﬂ #1%§9 10 BMD
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Self-assessment Tool for Asians(4) #38 OSTA
index lawlforguazuininuiaiuiniiu
4 e o ada S, oa
azuun Sefidauunindt gAdezuuuainimie
e e e ¥
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ANUNUIUUBVDINTTANFULTNGILLATEY QUS
(Sonost 3000, OsteoSys, Lﬂ’maslé’f) lag
WeNANIANNTIWY wkaLdudY T-score

Alaannia3ad ntwataadaILdazIuaz e

SUN199339 BMD maangné’u%&'&damm
DXA DPX-NT, GE,
8WIgaLuIN) drunatdudl T-score AU

EVIGEER (Lunar
AzUUU OSTA index IMNFATYINAL 0.2 A
(iyll’mﬁfﬂ-mqﬂmmﬂql"ﬁ%mmﬂuﬂua:fﬁmﬁﬂ
i 1w dualansy wadwinldannnis
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AUNTEHa QUS tllunausiinae I@mjﬁ'ﬁ
QUS T-score < -2.0 Taaglungy “ulsa
NILQNNIW LLazg‘ﬁlﬁ QUS T-score > -2.0 9a
atlungdn “Liulsanszanwiw udanaaslu
A1379 2 x 2 LI merianua I Toln
M7Itaae laun anula (sensitivity), anu
UNWTE (specificity), AMWEINIBILIN (positive
PPV),

(negative predictive value, NPV),

predictive value, ATWEINIT IR L
DRI1EIU
Fesp09ImTHnesy (diagnostic odds ratio) Wa
likelihood ratio for positive test

3T I UNANTATI9d DL DXA
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luﬂWii:qﬂﬁijém wlanaadluansg 2 x 2
LRZAWIATRANNRINTD LU RID LT U
W@EINWNY QUS

M35 ua IR ldHIwN1TRIN T LA
$US89NNAMENTINAITISOTITNNNTITe N
uuse lawenunauasiad

wamsAnw
MENAIENDNANY 49.9 £ 4.9 1
(Wep 28-60 ) daulwaleny 50-60 T (Sowaz
63.5) uazdararduranieIzning 18.6-25.0
(30882 66.4) 3§ OSTA index < 0 1WI% 38
M (Fa8az 28.7, 13191 1)
a E o,
msaninugtholianzgnugs 14 1y
@ A &
INNITATIVAIDLATEI DXA @INLN NV D
6 Q a I3 v
psdnsewdiplan Aaiduanuzniasaz 10.9
dl = =) aa >
WaSoufisunanaifadolianszan
wiu Lol QUS T-score < -2.0 finszandiurh
WWunawsidfiase Ny gold standard Ailddn
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NI RARY WU JedulaTasas 93.3,

<-25 ﬁm:@ﬂﬁuﬁﬁammmlﬂu

ANNINWITIBEAT 59.0, AMWENNIIILINSBEA2
21.9, ewennIalausasas 98.6 Waz likelihood
ratio for positive test 2.78 (@nma‘ﬁl 2-3) lasd
N1INTNLVAIAN T-score ﬁdgﬂﬁ 1 uasiiiud
¢t Receiving Operating Characterisctic (ROC)
curve éﬁgﬂﬁ 2

WouSaufisuiunisld OSTA index <
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Wulsanszgnwin wudn Qus fasfiainy
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ANBE IMWIN Fouaz AAEN, FIFA
a1 (1) <39 5 3.6
40 — 49 45 32.9
50 — 60 87 63.5
1258 (SD) 49.9 (4.9) 28, 60

wwin (Alansw)

1251 (SD) 55.9 (7.4) 41, 85
dg9 (LTUALAT)

1230 (SD) 152.4 (6.0) 135, 168

ABRNIANTY (NN./A3.4.)

17.5 - 185 2 15
18.6 — 25.0 91 66.4
25.1 - 32.0 44 32.1
\a&y (SD) 24.1 2.9) 17.5, 32.0
OSTAindex <0 38 28.7
>0 99 72.3
<1 11 8.0
> -1 126 92.0
\a51 (SD) 1.2 (1.7) 2.6, 7.4

mswoN 2 Ms3todeisAns:gnwsulaels QUS T-score <-2.0 IUSEURBUAU DXA T-score <-2.5

N1371379A78 DXA fin3zanawnaddmiad
N11303729078 QUS

r . o - — 98
NNITQANEBINT dulsanszannyu Tailulsanszannyn
(T-score < -2.5) (T-score > -2.5)
@
Lﬂu‘[sﬂnizgnwgu 14 50 64
(T-score < -2.0)
Taiilulsanszanwyw 1 72 73
(T-score > -2.0)
N 15 122 137
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sun 1 msnsoeuonm T-score DINMSASOD QUS Ans:gnauim IUSsuneuny
Msasov DXA AnsQndunkabasuiod Tuonanansiciasie
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QUS calcaneus measument T-score

® measured value Fitted values

sufi 2 WuRld ROC curve uoomMsasoons:Qnauriados QUS Tagls T-score <-2.0
OuNcuAluMS3ToaE

Sensitivity
0.50 0.75 1.00
1 1 1

0.25
1

0.00

T T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity

Area under ROC curve =0.7617
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OSTA index

mswn 3 AsTAWALSOIUMSITOAEISANS:QNWSUA2EMSASoD QUS Ans:gnauriia:

A%

calcaneal QUS
T-score <-2.0
(95% CI)

OSTA index <0
(95% CI)

OSTA index < -1
(95% ClI)

Sensitivity
Specificity
Positive predictive value
Negative predictive value
Area under ROC curve
Diagnostic odds ratio

Likelihood ratio for

93.3% (60.1-99.8)
59.0% (49.7-67.8)
21.9% (12.5-34.0)

98.6% (92.6-100.0)

76.2 % (68.3-84.0)

20.16 (2.57-158.27)

2.78 (1.77-2.93)

53.3% (26.6-78.7)
75.4% (66.8-72.8)
21.0% (9.7-36.3)
92.9% (86.0-97.1)
64.4% (50.7-78.0)
3.50 (1.17-10.47)
2.16 (1.23-3.82)

13.3%(1.7-40.5)
92.6% (86.5-96.6)
18.2% (2.3-51.8)
89.7% (83.0-94.4)
53.0% (43.8-62.2)
1.93 (0.38-9.92)
1.76 (0.45-6.83)

positive test
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& = X \
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91419 | fasnltaadaidu

& 6a A [ (
VNI hang
VA ' Aa ° o °
dfigoni lusmeifanuanmwziosar 59 a
nimsfinsvesgd widonauazame® uaz

(14)

AOILAA WOHQ/LTUQQLLaZﬂmz Awuaw

UNNITBURT 91.7 WA 86.4 GIURIAL LG
gandmenuvesgndal gunnauazame’®
Annausnwizifsesfasas 35.8 nanld
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Abstract

Background : The standard method for diagnosing osteoporosis is dual energy x-ray
absorptiometry (DXA) at T-score threshold of < -2.5 SD by WHO criteria. DXA is relatively
expensive and non-portable. Quantitative ultrasound (QUS) has been developed for bone mineral
density (BMD) measurement with cheaper cost, portable and free from radiation. There is no
consensus regarding to its accuracy for identifying osteoporosis especially at threshold of T-
score < -2.5.

Objective : To determine the diagnostic performance of calcaneal QUS at T-score < -2.0 for
osteoporosis screening in Thai working-aged woman and compare with use of OSTA index.
Material and method : An analytic cross-sectional study was conducted in 137 voluntary Thai
women aged <60 years who worked in Chiang Mai. Demographic data, body weight, height
were recorded. Lumbar spine BMD was measured by DXA. Calcaneal BMD was measured by
QUS and converted to T-score. DXA T-score < -2.5 or QUS T-score < -2.0 were defined as
“osteoporosis”. The OSTA index was calculated. Women with scores < -1 or scores < 0 were
classified as “high risk”. Diagnostic test analysis was obtained to compare each method.
Results : Mean age of the women was 49.9 + 4.9 years (range, 28-60). Most of them aged
between 50-60 years (63.5%) and had BMI 18.6-25.0 (66.4%). Thirty-eight cases had OSTA
index < 0 (28.7%). The prevalence of osteoporosis was 10.9% (14 cases). Using lumbar spine
DXA as the gold standard, the sensitivity, specificity, positive predictive value, negative
predictive value and likelihood ratio for positive test of calcaneal QUS measurement were
93.3%, 59.0%, 21.9%, 98.6% and 2.78 respectively. These accuracy indices were higher than
OSTA index except specificity. Threshold of OSTA index < 0 showed more accuracy than < -1
to classify the high risk group.

Conclusion : Calcaneal QUS measurement at T-score < -2.0 is reliable for osteoporosis
screening in Thai working-aged women. Its accuracy is more than use of OSTA index. Results
of QUS alone do not exclude or confirm DXA-determined osteoporosis.

Keywords : Bone mineral density, BMD, Osteoporosis, Quantitative ultrasound measurement
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