THE COMBINATION OF BODY MASS INDEX AND AGE AS A NEW INDEX FOR
IDENTIFYING OSTEOPOROSIS IN THAI POSTMENOPAUSAL WOMEN

‘a Q/
for the Degree of Master of Science rogrzm in Health Development

Facul‘of Medicine 25

RIAIN IR IN A Y

Copyright of Chulalongkorn University



nsldsatinsanissauniuengiludailnailunisnsmasnnseaninznszgnngu

Tugsizngdanunsyg

ﬁ«%&lQ NENINYINT.

@W‘ll’]ﬂ]‘]]’] qiwmmmmw

qumﬁwwﬁ%maﬂ

ARV BURIRAWNIAINIINMNINLAY



ﬂuﬂ?ﬂﬂﬂﬁwmﬂi
qmmnsmum'mmaﬂ



ﬂuﬂ?ﬂﬂﬂﬁwmﬂi
qmmnsmum'mmaﬂ



ﬂuﬂ?ﬂﬂﬂﬁwmﬂi
qmmnsmum'mmaﬂ



Vi
ACKNOWLEDGEMENTS

| would like to express my sincere thanks to my thesis advisor, Assoc. Prof.

Krasean Panyakhamlerd for his invaluable help and constant encouragement

guidance of this thesis sm arted until completely finished .

| am grateful & m for their helpful in providing
e — — ———-’

facilities and support for . In gddition;" ike to special thank for Assoc.

throughout the course of this res Wlso gave a good advice and had been a

ﬂUEI’JVIEIﬂ?Wﬂ’]ﬂi
W']ﬂ\‘lﬂﬁUNW]’mmﬂﬂ



CONTENTS

ABSTRACT (THAI ).....oovovenen .

ABSTRACT (ENGLISH)..... \ .

ACKNOWLEDGEMENTK\
M--‘

CONTENTS.......... -

LIST OF TABLE

LIST OF FIGURES#"....

CHAPTER I: INTR

.............................. 1

.............................. 3

.................................. 3

CHAPTER I EVIGMEETo AW W N 4
e

....................................... 4

- mineraiclensity ROt ..ot 4

2.3 Method of BMDme SMENL. ... 5

2.4 Review.Of relatet/feralires i etMi. ............cooverrerieienes 5

CHAPTER |Q-_ :

ﬁConoe ............. Ej‘ .......................... 8

quiIneningn
eSO N4

3.10 Data ColleCtioN. . ..o 11



viii

3.11 Data and statistiC analysiS........ccovviiiiiii e 12
3.12 Ethical consideration..........ccooiiiii 13
318 LiMtatioN. .. 14
CHAPTER IV: RESULTS.............. M. 15
4.1 Part 1: : 15
16
........................ 19
........ 23
CHAPTER V: SUMMARY., N7 MMENDATIGNS. ................ 30
5.1 Slimméry & the sidyundy..| .| AN 30
Disglissi ' AW 31
5.3 Gencl |onsﬁj S TR M, 32
5.4 Impli tlo-ﬁni . P, 33
55 Suggestlon R LS ST 15 | © | 2 33
=yt 3
REFERENCES......... BTN IS - e e 35

APPENDIC@

ﬂUEI’JVIEIﬂ?Wﬂ’]ﬂi
qmmnmummmaﬂ



LIST OF TABLES

TABLE PAGE
Table 1 15
Table 2

16
Table 3 18
Table 4

21
Table 5

26

AULINENTNYINT
RIAINTUURINYAE



LIST OF FIGURES

FIGURES PAGE

Figure 1 The comparison between h alence of women who had normal

using Thai BME. referer A
e Wi

Figure 2 The compartison.between t‘ prevahﬂﬁﬁ-men who had normal

\ml neck when

.............................. 17
Figure 3 i evalen who had normal
7 rtrochanter when
.............................. 17
Figure 4 orrele . on BMD of three measured
................................ 19
Figure 5 ' " can 5%Cl of three measured
== N 20
Figure 6 chween : measured sites and age
..................................... 21

Figure 7

L&}d cut- off point
KJ lumbar

spunep ............................ I. .......................... 23

Figure 8  The results of coordinates of the ROC Curves and the selected cut-

ﬂwﬂﬁwwﬁ‘wmﬁfs

Flgu Comparison of ROC curves between the OSTA index and the new

SV BN i i igioh (Y Y



CHAPTER |

e

Osteoporos‘lm’agmamfdlse e th ﬁs—d;%ed by low bone mass with

microarchitectural disri ing in an increased risk of

fracture, particularly i ist, mumerus,.and pelvis [1]. The number of
women as a result of the
aging population. '. . Iy with age, this burden
occurs in ma [ : fudli 3 1es y the*greatest morbidity and

mortality. Disabilit] _;' 4 e highest direct costs for

eeting on Assessment of
stmenopausal osteoporosis (2004 ),
osteoporosis has been reo Zzedas an ished and well-defined disease that

affects moreﬂan

Eur and Japan[3,4]

than 4.5 millio

A e . .
n_;Qi;rc etﬂ;u‘;}”nsk for a wrist, hip or

as been estimated to be in the order of b 10 40% in developed

vertebral fract

countries — in otheﬁ/ , very close to that fo onary heart disease. Osteoporosis is

Qﬁﬂ‘mﬁmﬂﬂﬁﬂ o

threatening in elderly people. Osteﬁoro‘uc fractures a unt for 2.8 million di I|ty—

RISIATRIUNITNENY

fractures account for approximately 1% of the DALYs attributable to non-communicable

diseases [3].



In Thailand situation, Limpaphayom K, et al reported the prevalence of

osteopenia and osteoporosis that the age specific prevalence of osteoporosis among

Thai women rose progressively. wi g,age to more than 50% after the age of
70. The age-adjusted pre rose progressively. It was 19.8%,

13.6%, and 10% for lu rochanter respectively [5].
World H

‘__‘
e:W @iﬁcation of bone mineral
a in iation en etween a patient's BMD

density (BMD)
and that of a vy commonly expressed
as a "T-score." A sistent with a diagnosis
sified as low bone mass
\ gle . he gold standard for
\ bsorptiometry (DXA) [1, 6,
- aC \ is large, not portable and
inical practice in Thailand, DXA
is the technology used iagH 0 1SS owever the normogram of BMD has
not been standardized and o;--------m-r;. oractice. Moreover, there were estimated
only 50 DXA machinesrall” over the aem locate only in hospitals in
Bangkok angfarge-cities-such-as-university-hospitals S — J

Is) are designed to

assist olinioia‘tnﬁ in identify

assessment Tool f%bAsmns (OSTA), one of C Is which is wildly accepted index using

B ﬂﬂﬂﬂﬂ%‘?ﬂﬂﬁﬁﬁﬁlﬂi’;

wome fh|gh risk when comparedylth final results of femoral neck BMD measurement

q WATNLTS, ARV TR

osteoporosis [9-11].

. Osteoporosis Self-

Low body mass index (BMI) is a well-documented risk factor for future fracture,

largely independent of age and sex [12-16]. Meta -analysis study of 14 prospective



population-based cohorts demonstrated that the age-adjusted risk for any type of
fracture increased significantly with lower BMI. The authors strongly recommended the
use of this risk factor in case-finding strategies. Therefore, the objective of this study is

to evaluate the application of the combination of BMI and age as the new index to

identifying osteoporosis in Thaiw ' }women.
1.2 Research q% ‘//’

——

Could the HEOn-of BMI “EHEW
ek
tool for identifyin eo nai|post en, with better diagnostic

performances

epopausal women.

!

index, the combination

AUINENINYINT
RIRINTUNAIINYIAY



CHAPTER I

LITERATURE REVIEW

Osteoporosis has been defined as “a loss of bone mass and microarchitectural

deterioration of the skeletal ton j sed risk of fracture” [17]. The majority
of postmenopausal wo one loss related to estrogen

deficiency and thelrs ge. The initi

mcludes a history to assess
for clinical risk factors for onditions that contribute to
bone loss, a physic ion! & [s tests. There are many
coexisting medical ¢ [ bl e . Evaluation for alternative
causes of bon afly re 5 ould be considered in

those with abnor itial findi . Early diagne ification of bone loss and

fracture risk have begom imports c .- ) bility of therapies that
can slow or even rogr X steo oro
2.1 Clinical fe I 2 \\
S A1
cain anite ions u

called the "silent diseage” geause. it can : lth t warning signs or symptoms.

> is a fracture. This illness is

Many patients with bone pain "'?.'?"'" ps e alikely to cause from bone loss until the
fracture ocouj 2

Decreascd bone strengtiiissrelated o many factors other than bone mineral
density, includiti, re g@%’over), bone geometry
(size and sha f bone), and microarchitecture . Assess@nt of microarchitecture

requires bone blom ich is not routinely LWIH clinical practice. Therefore, bone

il HANENINSINT

he World Health Orgamz?on (WHO) establlshed a cIaSS|flcat|on

A WIRITLITL IR TINYTRY

deviations (SD) or more below the young-adult mean BMD is defined as osteoporosis,
provided that other causes of low BMD have been ruled out (such as osteomalacia). A

T-score that is 1 to 2.5 SD below the young-adult mean is termed osteopenia or low



bone mass. Normal bone density is defined as a value within one standard deviation of
the mean value in the young adult reference population
2.3 Method of BMD measurement — Several different methods are available to

measure bone density. Dual energy x-ray absorptiometry (DXA) gives an accurate and

W Thus, in clinical practice DXA is the

Dual energy x- iometry ost widely used method for
measuring BMDWBS Vel
skeletal sites. The majo e

portable) and

precise estimate of bone mineral

technology used for diagn

pre ments at clinically relevant
e machine is large (not
though overall fracture
risk can be predi any skeletal sites [18],
the risk for fracture ' 'S ' 6 DE ted by measuring BMD at
that skeletal sit . Si ip fracture i ; [ ith significant morbidity
and mortality com FACHUrE ‘ . S\,generally regarded as the
best site for diagnosi ar spine is often considered
. s variability and can detect

o BIVHLI S
responses to therapy earlier i 'p‘d’ ‘“”

2.4 Review of related literatures
ST y o
In 2001 Limpaph —---a_:';..q;_a Al W-e e.descriptive study of 1,935 Thai

women by yging the Thai BMD reference. The age-specific pr nce of osteoporosis
&@Je than 50% after the
j ot

rosis alsqﬂjjse progressively. It was

among Thai'woem

age of 70. Thef%—adjuste

19.8%, 13.6%, an 10% for lumbar spines, femoral neck, and intertrochanter. The

::mmmmw g Ifma"

n 2001 Koh LK, et al [8]?urposed the OSTA index. Using data from 860

QTN TN AWITNEIRY

based on only age and body weight. This risk index had a sensitivity of 91% and
specificity of 45%, with an area under the curve of 0.79. The authors validated the index

in Japanese women. With cut-off of -1, the sensitivity was 98% and specificity was



29%. In the low-risk group whom represented 25% of all women, BMD is probably
unnecessary. Using the OSTA index as the risk categories for Asian women . The cut-
off of more than —1 was considered as the low risk, cut-off of —4 to -1 was considered

as the intermediate risk and cut-off of less than —4 was considered as the high risk.

n h w risk group , however in the high risk
at | / mmended . For the intermediate

risk group , the other ¢l al.risk Jdered and the availability of

BMD measurement should be avaid

d and analyzed.
e mo |f|ed OSTA index in Thai
is score had higher of

sensitivity and s ici it is index as Khon Kaen

e prope of OSTA index as a
screening tool amang nopal : \ .‘-- Thailand. 31% of the
women were detecte ' ,'- ) «_ eck of the femur (12 %) and
lumbar spines (31 %). i ., ‘ he standard o\ off point of < -1 had a sensitivity

1 (9
neck of the femur but only ----“W—- 72-0.87) and 0.70 (95% Cl: 0.64-0.75)

» Cl: 0.56-0.66) respectively for

respectively for lumbar es. ~Raising the 0 < 0 could reduced the high
4;

false negative rate-ir authors suggested

propriate.

|

the cut-off potat o
In 2006 De Laet C, et 2 eported the meﬁ#nalysis study from 14

prospective popul?on based cohorts . The age- dJusted risk for any type of fracture

;! YYINBN TN

fraotu and 0.93 (95% CI, 0.91 Oy ) for hip fracture (all p <0.001). The grad|ent of

oL NS TINE Y

BMI than at values above the median. This nonlinear relation of risk with BMI was most
evident for hip fracture risk. When compared with a BMI of 25 kg/mz, a BMI of 20 kg/m2

was associated with a nearly twofold increase in risk ratio (RR=1.95; 95% Cl, 1.71-2.22)



for hip fracture. In contrast, a BMI of 30 kg/mz, when compared with a BMI of 25 kg/mz,
was associated with only a 17% reduction in hip fracture risk (RR=0.83; 95% ClI, 0.69-
0.99).The authors concluded that low BMI confers a risk of substantial importance for all

fractures that is largely independent of age and sex and stated the significance of BMI

as a risk factor in case-finding s
In 2007 Jarupanichs. . / scr|pt|ve study for the prevalence

of osteoporosis of lumbar spines-and femor |gn|f|cantly higher in the late

group of meno@fwrs sg:e = an in the early group of
menopause . Osteoporosi *’ NaS.P en in 1% of pre-menopause,
\0

osteoporosis at t sen ~ r nenopause, 0% in the early

5.7% in the ea S te group of menopause. While
group of menopausgyandiO. ~. e Low body mass index,

non-hormone | ’ n us vere highly significant

e diagnostic performance of
clinical risk indices*combi ive uIt 2] d calcaneus measurement
1'

(QUS) for identifying osteop O AD 3007 mendpausal women. Using DXA as

"." v

the gold standard, the sensitiVity=of-QUS- lentify osteoporosis was lower than the

sensitivity of OSTA/KKG ificity and PPV of QUS were
higher than«QSTIA/KKOS. The-sensitivity-increased-when-usin /increased-when-using OSTA/KKOS combined
with QUS to¥iabnt |fM PPV and NPV were

comparable with! sing clinical 1 d

alone. The authori]ﬂpncluded that using the

clinical risk |nd|ceicomb|ned with QUS coul rove the accuracy of screening for

°“Fi‘LIEI'3ﬂEW]§WEI’]ﬂ§
qma\‘mmum'mmaﬂ



CHAPTER Il

RESEARCH METHODOLOGY

ZESW%ggmmmmmW

—_'-‘-asostmenopausal women, with

N

] d OSTA index

Rigle C of OSTA index

Ta -

Risk factors & ’ o

il

,"'l' - Observe and follow-up
Low risk group

\4

_ High Risk gro

,ﬂ{wﬂqﬂimmm

D?nosis by gold standard ; BMD

NIUTAINYIAY

Treatment strategy




3.3. Assumption
® Use OSTA index, base on data from different country, to evaluate risk of
osteoporosis in Thai menopausal women might not had high sensitivity
as the original study.

fect risk of osteoporosis, using BMI in

%ex could increase sensitivity and
%st menopausal women.
—3

3.4 Key words

Ostem—"

Osteoporosiss: 4;_! 2 S by dual energy X-ray
| to or less than 0.682,

r spines , femoral neck and

Osteopenias f -.: [e]¢ ensit BMD) by dual energy X-ray
hat'are between 0.682- 0.847, 0.569 -
0.940 g/cm2 at lumbar spines , femoral

pectively [5] .

OS ::::;m:::::::‘.‘m:;(:'i Age (years) ]
BMI - = 28 badhweight (kg) / Height
“ll ( meter) EJ‘
Menopaus‘ The time when th as been no menstrual periods for 12
AU RN AnT—
Age years) : Patlent‘age at last blrthda

QW’]Mﬂ‘JWﬁJ‘W]’JﬂEﬂﬂH
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3.6 Research design

A diagnostic descriptive study with retrospective data collection

3.7 Sample size calculation \“'/

Since the resea

|on of sensitivity of new index ,

@opmch-

used for sample size
ot alg \ of OSTA index was 91%.

the sample size is Ca
The sensitiviby
calculation. From

By using these valug

(two-tailed)

B

Therefore, the number of women who have osteopor03|s is at least 49.16. The

Rt Tl ek s
ﬂmmn%;mumfmmaﬂ

= 36147

Therefore, the minimum number of patients in the study is 362
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3.8 Target population
Postmenopausal women , age 40- 80 years old .
Sample population

Postmenopausal

disorders (other than postmenopausal
bone loss) eatetdid
,..sﬂ,ar W
presence of can %
® menopa 7

have'Ll

® o histor@ taking me cium and,ﬂtj‘ﬂe metabolism, such as

steroids, th¥0|d hormone, b|sphosphonates fluoride or calcitonin at least 6

ﬂ”ﬁﬁ'ﬁﬂﬁ?ﬁﬂﬂ']ﬂi

3.10 Ma collection

WIS NI TR

1. Demographic data : age, height ,weight
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2. Bone mineral density (g/cm2 ) at lumbar spines , femoral neck and
intertrochanter measured by DXA using a Hologic discovery ( Hologic , MA, USA)

densitometer.

DXA measures bone mineral_caontent (BMC, in grams) and bone area (BA, in

square centimeters), then calc \ f D in g/cm2 by dividing BMC by BA. T-
score, the value used ég f )//% is calculated by subtracting the
mean BMD of a you . ence opu@e patient's BMD and dividing

| m—
by the standard deviati

Fy U
patient's BMD to a po 8, Is ¢ .\
age, ethnicity, and efe 3: 00

oung-adult core, used to compare the
acting the mean BMD of an
m the patient's BMD and

dividing by the .u: atio

-

on the same f bone mineral density

- o .
measurement , and gecor, imetets/and Kiloc spectlvely.
Vo
r a -

study subjects’ characteristics. The
analysis was performed to identify-the relatic ipsof characteristics; BMI, age of women
with osteop is, define oAt bagspines , femoral neck
and  intertrosh AlE ekt a O bl Smmtiabin b 8 2mdd00-and  0.769 g/cm’ |
respectively : :_l_ U _a%‘ constructed as the
osteoporotic ca I was a dependent variable, then the regreﬁélbn coefficients for each
variable was calcu‘feﬁnd converted to the sWﬁed formula as the new index.
FHEIRHNTHEART
undeqe curve (AUC) was also inspected to evaluate the most optimal cut- off value.

The optimal cut-off point was se‘cted base on R@Gycurve analysis. Sefigifivity,

q the 2 x 2 table of the collected data. The concordance between the new index and the
actual BMD-based classification (by DXA) were summarized by a 2x2 table, to calculate

the concordance, sensitivity, specificity, positive predictive value (PPV) and negative
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predictive value (NPV) . Sensitivity was defined as the proportion of osteoporotic
individuals who are identified as “high risk” by the new index and BMD or T-score < -2.5
SD. Specificity was the proportion of non-osteoporosis individuals who were identified

by the new index as “low risk” and BMD or T-score > -2.5 SD. PPV was the probability
that an individual with a “high ri ex and BMD or T-score < -2.5 SD indeed
had osteoporosis. NPV was.the \ \ y individual with a “low risk” by new
s | _._____@steoporosm The association
between osteoporowg o) Wedlotor) was assessed, |
which the odds ratio (OR - den Q-ms presented. In addition,

Is (Cl) was calculated

areas under th

for OSTA inde i S y tistical significance of

The study” wa J, Wy coIo clinic and radiologic clinic,
Thammasat University Hospile el The C eviewed by the ethics committee of
Faculty of Medicine, Thammas:e _':r“"'"' /< ammasat University Hospital.

The inyestig t the ¢ e su t's information. The

data was a "7Tvdmmmmv.‘n‘—-v“'.-.-'.v.-"‘-lu'.v‘v.'.-.\“' ﬂdentla“ty, researoh

. . A1 i . .
information was h_é, nvolved in this study .

3
| |
The subjects information was recorded as necessary and enough for the result analysis

of this study. Th‘e s no records of th bjects’ names or other identifying

i ﬂapnﬂmmmm;:::

identities throughout study, the m@hgators coded d W|th a unique study C

WA AN

inf

form.
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3.13 Limitation
This study had some limitations to the generalizability and quality of data. The

studied population had baseline demographic characteristics different from the others .

General application ofth;su\\\vy/s/;/ri
=

AU INENINGINS
RIAINTUNAINYIAY



CHAPTER IV

4.1 PART 1 ; Patient Chiaracterist

Range
( min — max)

Age ( years) 40-80

Bodyweigh@) 31-98
Height ( cm)t ) f 135-182
BMI ( kg/m®) “-l' 3-@‘ 14.47- 40.97

Age of menopa e (years) 4753 + 5 41-62
BMD of lumbar spi 0. 0.34-1.41
g nanINgn g
BMD%ntertrochanter g/ecm”) 091 + 0.16 0.80-1.32

BMI, body mass index; BMD , bone mlneﬁdensny

QW']MﬂifUﬁJW]’JVIEJ’]ﬂEI
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Table 2. Comparison of characteristics between non- osteoporotic women and those

women who having at least one of osteoporotic sites

Non- Osteop o is * P value Mean 95% ClI
osteoporosis //// difference
Age (years) -7.01 (-9.05,-4.87)
Weight ( kg) 6.00 (3.81,8.20)
Height (cm) 3.75 (2.44,5.06)
BMI ( kg/mz) 25.36+4406 ‘ D8 N\ . 1.39 (1.04,1.83)
Age of ATID4+6.26 5 26.+4.82 W O -1.03 (-2.43,0.38)
menopause - ‘
(years)

Data are mean + SD

*based on at least one of @steo g{ Sty

W

4.2 PART 2: The prev | of women who had osteoporosis

The figure 1-3 'f valence of women who had normal

bone mass, osteoperu fj";,-l teoporc h site of bone measurement. When

using t@h Lé_s}eoporosis at lumbar

spines, |f %}).2 % and 15.3 %,

respectlvemThe bar‘@ines, femoral neck and
intertrocharter were 32.3 %, 51.3 % and 43.5 %, respectively

ﬂUEI’JVIEIﬂiWﬂ’]ﬂi
QW']ﬂ\‘lﬂifUﬁJW]’mEJ’]ﬂtl
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Figure 1. The comparison between the prevalence of women who had normal bone mass ,

osteopenia and osteoporosis at lumbar spines when using Thai BMD reference

70.0%
59.7%

60.0%

Figure 2. The com S A0 . had normal bone mass ,

Intertrochanteric { Thai BMD)

®normal M osteopenia M osteporosis




Table 3 . Characteristics of women who are having osteoporosis

18

Intertrochanter

Femoral neck
Prevalence of osteoporosis

Lu
\\ 7 75 (20.2%)
Age ( years) a\ . yﬁ.Mi&m

Bodyweight( kg) "'=""-_-"-.._. 5233i9.

e — <
Height (cm) y"‘ 148 97+5.

BMI ( kg/m®)
Bone mass density

Age of menopau

57 (15.3 %)
66.24+9.23
53.47+8.77

149.87+5.94
23.79+3.55

0.74+.14
48.62+4.62

The prevalen

were 8.1 %, 20.2 %/&nd 16.3 % respie

SPI \*\ , femoral neck and of femur
\

The baseline’ characteristics ; mean age

,bodyweight height an o_;-;;:_ d ost opausal women who having

) )

osteoporosis at each site ( lumbarspines,

LTI
demonstrated in table "“i“'ﬁw

al neck, intertrochanter) were similar as

AUINENINYINT
RIAINTUUNIINYIAY



4.3 PART 3 : The correlation of the BMD , T —score and other variables

ochanteric( g/c
; -
g

€a

ﬂUﬂ}ﬂﬂﬂ?Wﬂﬂﬂi

IR1AN N3RIAFANENAY

measured sites and age .

19
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= =T score of lumbar spine
0.57 == Tscore of femoral neck
=== T score of intertrochanteric

Figure 5. The correlation betvide ez [ score'with 95%Cl of three measured sites

L]

and age group

Figure 4, 5 showed t

ere decreasing with advanced age
of menopaushMe

2.aS Tnore advanced age
-,
{

When ort as the previous

groups.

recommendatlou The prevalence of osteoporosis at each rrMsurement sites in OSTA

risk categories sh@e table 4 . In the low roup the prevalence were 2.6% ,

f; I&ﬁm ﬂﬂ‘l’lmﬂﬂ ﬂzj.;:;:::;

the others ; 25.7% , 54.3 %, 48.64% and 68.6 % at bar spines , femora

Qﬁﬁﬂﬁﬂﬁfﬂﬁ'ﬁ’nﬂmﬂﬂ
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Table 4 . The prevalence of osteoporosis at each measurement sites in OSTA risk

categories
Low risk Intermediate risk High risk
Lumbar spines 6 15 9
25.7%
Femoralneck 19
54.3%
Intertrochanter s 17
48.6%
Oneof3sites 24
68.6%
Data were expressgéas numbe
OSTA index >-1 is clasgified as havi g' risk‘ofkoste sisp-1t0%4 as intermediate risk and, <-4
as high risk.
¥ .
Figure 6 . The correlation’betwegn BMD of 1 red'sites and age with BMI

AUt ’JVIEI”W‘H’]ﬂi
qmmnmum'mmaﬂ
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The 3 -dimensjens.scatier.plots SoLshowedthessimitarmattarnsto® odrrelation between
BMD of J ﬁ BMI was correlated
with the grg_dr BMD , also the more advanced of the aqukJ]as correlated with the

lesser BMD . ‘

ﬂUEI'JVIEIﬂiWﬂ']ﬂi
QW’]Mﬂ‘JWﬁJ‘W]’JV]EﬂﬂH
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4.4 PART 4 : The statistically analysis model for the diagnostic performance of the
new index and the OSTA index

Figure 7. Logistic regression model for new index and the selected cut- off point for

optimal diagnostic performances o t“ Ie index at lumbar spines
Variables in the \ //

é;?_/)value Exp(B) 95.0% C.l.for EXP(B)

Lower Upper
1.1047 1.0578 1.1537
8 0.8642 0.7704 0.9694

_ O\ 056 0.0055
Simplif rmu a=0.15* BMI - 0.1 AGE
"
/ ) |' Ve

.“\
AUC result N\
Variable(s) :

Step 1(a)

\symptotic 95% Confidence Interval
er.Bound Upper Bound

: 0.696 0.855

0.719 0.872

predict_lumba
correct_osta

Source of the
Curwve

----- predict_lumba
correct_osta
Reference Line

isitivity

]
T - | I
' 1 - Specificity 1

Diagonal segments are produced by ties.

reater Tha
To( Sensitivity  specification | or Equal To(a) Sensitivity  specification

151 097 @ 026 £1.81 097 @021

qRadn$nl i Inghag

2.59 0.77 0.67 1.47 0.70 0.71
2.66 0.73 0.71 2.28 0.67 0.80
2.70 0.70 0.73 2.57 0.60 0.82
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The flow for searching the sensitivity and specificity of the new index was
demonstrated in figure 7. First, the logistic regression model was constructed as the
osteoporotic case was a dependent variable, then the regression coefficients for BMI

and age variables were converted to the formula as the new index. Then the receiver

enerated, and the area under the curve
/ t-off value. At lumbar spines, the

operating characteristic (ROC

Z'Z

(AUC) was inspected to e aluat
5 CIfICIty were 77% and 67%
repectively , More \ or OSTA index, to compare

with the new index. was selected to get the

The re ' ) . Invés At t- off point at 1.3, 2.2
= ,
and 2.1 were sel i )gnosti s ce the new index at femoral

neck , intertr f, : Iy (Rigure'8

\\
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Figure 8. The results of coordinates of the ROC Curves and the selected cut- off point for
optimal diagnostic performances of the new index at femoral neck , intertrochanter

and one of three sites

Coordinates of the ROC at femoral neck
Test Result Variable(s)

predict FN correct osta

Positive if Greater

Than or Equal ter Than or

To(a) Sensitivity.. i Sensitivity  specification
0.739 0.85 0.57
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1.693 0.61 0.77
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1.665 912 = ; 0 -0.730 0.912 0.401
1.999 0.860) sendreis -0.280 0.860 0.467
2.073 0 807 0.574 | -0.090 0.807 0.524
2.210 ) /| 0.150 0.754 0.555
2.305 ‘:‘"/’h%* . 0.702 0.678
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2§'7 544 -— _ 0.614 0.757
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L i
Coordinates of ROC of one of three sites
Test Result Variable(§) Q/

Sensitivity specification ensitivity  specification

1 916 0 822 O 560 -0 030 0. 80& 0.586
0.663
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Table 5. Diagnostic performances of OSTA index and the new index for identifying

osteoporosis in Thai menopausal women

Intertrochanter At least one of

osteoporotic sites

-OSTA at -1

Sensitivity % /iy7 66.33
Specificity - — 72.53
PPV 47.18
NPV 85.34
-OSTA at 0

Sensitivity 79.20
Specificity 59.71

PPV 4210
NPV 88.58
AUC 0.77(0.72-0.82)*
-New index

Sensitivity 75.25
Specificity 66.57 63.37

PPV 16.67 L il 0¥ 43.18

NPV g ' 87.37
AUC 0.78(0.69-0.85)*  0.76 (0.69-0.81)*  0.76(0.69-0.83)" _) 0.75(0.70-0.81)*

L1,

PPV; Positive preﬂiﬁ' ve value', =, AUC ; ﬂﬁa under curve
b |
*(95% confidence terval)

ﬂUEI’JVIEIﬂ?Wﬂ’]ﬂi
qmmnmummmaﬂ
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Figure 9 . Comparison of ROC curves between the OSTA index and the new index

for identifying women who having osteoporosis
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ROC Curve
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Curve
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Comparison of ROC curves between the OSTA index and the new index for
identifying women who having osteoporosis was demonstrated in Figure 1 . AUC with
95% of confidence interval of all three osteoporotic sites, including osteoporosis at least
one site were not different. In table 4, the diagnostic performances of OSTA index and
the new index for identifying o S1e0f i i menopausal women were compared.
The OSTA index , cut-off p a | /j nsitivity ( 80 % vs. 76.67% ) and
specificity ( 65.70% v 08575 ¥
detecting women m—' sis g lum
sensitivity ( YOF(‘W;W

osteoporosis a

ompared with new index in

, it had a lower

With raising the cut-off

point at 0, the O (6.67% , 85.33% vs. 76%

ﬂUEI’JVIEIﬂiWﬂ’]ﬂi
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CHAPTER V

SUMMARY, DISCUSSION, AND RECOMMENDATIONS

_eombination of BMI and age as a
@isis in Thai postmenopausal

i mean.age wer mean bodyweight and
f ,l 0 \o ) i .

The prevalence o bar spines , femoral neck and of femur
! R

nd 'mfj.f". nec

were 8.1 %, 20.2 % en using the Thai BMD reference

values. However , when g@f;’. S

women Wh@ AV Y

The patter&

erence points, the prevalence of

Oo@ % at, respectively.
-
?j the prevalence of

osteopenia or ]

n 1 al .
The ne\rﬁdex ; combination of BMI and age was c;jawulated by coefficient of
logistic re ressionﬁcﬁ. For each measuredu, ROC curve was created and the
outﬁ;oﬁaﬁeo% bﬂarﬂ %o%aw;rﬂ:%ﬂng,sensitivity
and mciﬁcity . Also, ROC curves of OSTA index for each measured site were created

and compared . Finally , AUC with®5% of confidencegfiterval of all three ostedpafotic

RN ETR S

demonstrate
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5.2 Discussion

Although the treatment of osteoporosis is effective , screening for osteoporosis is
essential because this silent disease is common and associated with high morbidity
and mortality. Also , the healt s 0 se burdens is great amount . Bone
mineral density (BMD) m ﬁ‘n!/ ray absorptiometry (DXA) is the
most widely reoognize ard pr r cture occurrence [1]. however

examination Dxpenogusal most effective. Because this
instrument is n ely -

at t

ies including Thailand .
Moreover, it wa sorptiometer machines

all over Thailand are limi i r tertiary level hospitals

Itis ver 5 -~- isk indi tifying women with low
st their BMD. OSTA index
was formulated “to predi ' g g¢ eight. Indeed, the two
BMD in the population[25-

271]. In the present : clinieal risk , BMI , was added into

OSTA index to have the ............r..,....'. ~performances as the new index. Our
findings revealed tha '—--r:“.q:-_-_:--‘tl. age and BMI as the index for
identifying osteoporosis in_Thai postmenopausal women high diagnostic

performancé& |

a sensitivity ofﬁﬁ% and s

osteoporosis at fer?ral neck . The new index, compared to OSTA index , had higher

AU NI WA

osteomrotrc sites, the new mdex as also higher sensitivity (75.25 vs. 66.33% )

A AASIRMT TR

osteoporosis when there are suspected of any osteoporotic sites.

t-off point at -1, had
of 0. 7U detecting women with

Despite the sensitivity of the new index is the most diagnostic performance that

we have concerned, the positive predictive value (PPV) is another important indicator of
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this new index. PPV would be much higher, particularly in the advanced age group such
as 60- 80 years because of the high prevalence of osteoporosis of this age group. This
is needed to explore and analyze in more details.
Raising the cut-off point to < 0, OSTA index had a very high sensitivity and
| three osteoporotic sites ; 90%, 85.33%
J; rtrochanter , respectively . These

value an he high false negative rate in

to ther

much more better diagnostic p

and 78.95% at lumbar spi

could increase negativ
prediction of osteznw
the cut-off point 0 f

explained that aseli isfic of prevalence of disease

that the authors suggested

appropriate . It could be
were different. 2port were Chinese whose
baseline BMD were sample pulati he present study use Thai
BMD reference ' l@ diagnose osteoporosis,
nce values in available DXA
machines are Japane rﬁ;\g" Ste .L D \\ ntly, the normogram of BMD
has not been standardi and ag gﬁ‘u u' 0 general p |c
This study has : *‘ tons. -Fil > ot clinical risks such as previous
fragility fracture , |

istory of recurrent falls should also

included and_analyzec acy to__represent the BMD.

Secondly , the Precision-and-reliability-of height-measurementele the issues to concern

, particularly#astlde

—

consequence of dging and develop

height is well-known

of'spina osteoporcﬁ;‘ﬁ. Thirdly, the accuracy

error of DXA in BM? measurement have ranged from 2-4 % .The precision depends on

ﬁum VEVLINETT

Lastly is study is retrospective da collection, part|0|pants data might be mcomplete

QW"IR\‘ITT?@UNW]’MEHQEI

5.3 Conclusions

In conclusion this new index, compared to the OSTA at recommended cut-off

point -1, is superior in ability of predictive osteoporotic sites at femoral neck and
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intertrochanter but it is inferior at lumbar spines. Therefore, the application of the
combination of BMI and age as a screening tool might be an another option to early
detection and prevention of hip fracture in Thai postmenopausal women. Also, our data

analysis strongly supported that changing the cut-off point of < 0, OSTA index could

improve the detection of osteox\“ 'Wh level of the sensitivity .

54 Impllcatlo

l

a_...___r

Base on previ that it is the one of most

important clinical ris r, our analytic diagnostic
model demonstrated superior to OSTA index for
screening ost i pen rly at lumbar spines .
ion index was higher
sensitivity. This new | dht. - SChee {00 se skeletal areas but there

is a necessary tQgsi fory OF £asi ion. In our study , OSTA

-, i .'
index has high diagn®sti '.9‘.-’ f- u fpeint should be adjusted and
J

tailored to each measured sites AL
' —
Aebtd .wu #

5.5 Suggestions far. rf:‘*

@BMD for the Thai

_Mfaoturer of the DEXA

® Since

population, 0

scanner. Thereﬁ,

needed to be esta?lshed This could be don as multicenter study to represent Thai

(DXA) is accepted as the gold stanc‘rd predictor of ostﬁorosm fractures, howvn is

|l
develop s of Thai _Eh’\D is urgent and it is

mmnmk:d W’I‘J ¥ %T“T Nt

® (OSTA index is needed to validated to Thai population and the most optimal cut-

off point of OSTA index for each skeletal site should be carefully determined.
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® The other clinical risk factors such as previous fragility fracture, current smoking
, alcoholism , risk of falls should be included and analyzed in the predictive model of
osteoporosis. This could be a highly satisfactory screening index and represent more

accuracy of BMD.

one —third of all postmen j" isal w ' of patients, the precursor to
osteoporosis shoulmveWate@ to have an appropriate
e ——

diagnostic strateW

ﬂUEI’JVIEIﬂ?Wﬂ’]ﬂi
qmmnmum'mmaﬂ
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APPENDIX A

Case record form

Case number D D D

Date of measurement [ |

i /
Part 1. Baseline characteri “///

age [ y; _ @DDKQ

—
Height D D .

Age of menopa

Part2 . BMD & T -

BMD glem?) T-score

Lumbar spines

' =
Femoral neck “ l M
g

Trochanteric A U
Inteiroiauilallllilsllll Iili

total q ‘ 25 u
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APPENDIX B
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