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Personal Factors Related to Hip Bone Density and Osteoporosis Prediction

Artist Suebpanich
clio_accord@hotmail.com
Chum Phae Hospital, Khon Kaen Province

Abstract

Osteoporosis represents a significant health concern among the elderly population globally,
including Thailand, particularly among high-risk groups with personal and behavioral factors influencing
bone mineral density (BMD). This investigation aimed to examine the associations between personal
factors, such as gender, age, body mass index (BMI), and chronic diseases, and hip bone density (BMD),
as well as to develop a predictive model for osteoporosis in individuals aged 50 years and older. This
cross-sectional descriptive study utilized medical record data from 611 patients who underwent BMD
testing (dual-energy X-ray absorptiometry: DXA) between 2021 and 2023. Statistical analyses, including
Pearson correlation, chi-square, multiple regression analysis, and multiple logistic regression, were
employed to examine associations. Logistic regression was utilized to predict osteoporosis risk. Significant
factors associated with osteoporosis were identified, including female gender (OR = 5.605, 95% Cl:
3.22-9.75, p < 0.001), advanced age (71-80 years: OR = 7.867, 95% Cl: 3.95-15.67, p < 0.001; > 80 years:
OR = 8.604, 95% Cl: 3.69-20.08, p < 0.001), lower BMI (OR = 4.680, 95% ClI: 1.86-11.77, p = 0.001),
smoking (OR = 4.202, 95% Cl: 1.17-15.13, p = 0.028), alcohol drinking (OR = 3.593, 95% Cl: 1.48-8.70, p
= 0.005), and chronic kidney disease (CKD) (OR = 7.046, 95% Cl: 1.72-28.87, p = 0.007). Multiple logistic
regression suggested the optimal model fit for osteoporosis and osteopenia: OST = -2.989 + 1.688
(Gender) + 1.920 (CKD) + 1.515 (Smoking) + 1.331 (Drinking) — 0.192 (BMI). Individuals exhibiting these risk
factors demonstrated a 28.9% probability of developing osteoporosis. The prevention of osteoporosis
remains a challenge within Thailand’s healthcare system, particularly among the expanding elderly
population. This study elucidates the significant associations of personal factors-such as gender, age,
BMI, CKD, smoking, and alcohol consumption-with osteoporosis. The developed predictive equation can
inform risk screening tools to support clinical decision-making and early prevention strategies. The
integration of BMD screening into primary healthcare systems could effectively reduce osteoporosis

incidence among high-risk groups.

Keywords: bone mineral density (BMD), osteoporosis, personal factor, prediction
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Figure 1 A priori sample size determination for logistic regression
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Table 1 The correlation between personal factors and BMD

Factors Total Osteopenia & osteoporosis Normal p-Value
N 611 346 265
Gender (n, %) < 0.001™
Male 102 (16.69) 37 (10.69) 65 (24.53)
Female 509 (83.31) 309 (89.31) 200 (75.47)
Age years (n, %) < 0.001™
51-60 64 (10.47) 20 (5.78) 44 (16.60)
61-70 243 (39.77) 111 (32.08) 132 (49.81)
71-80 227 (37.15) 158 (45.66) 69 (26.04)
more than 80 77 (12.60) 57 (16.47) 20 (7.55)
Age, median [Q1, Q3] 70 (66, 76] 73 (68, 78] 68 [64, 73] $< 0.001™
BMI group (n, %) < 0.001"
Underweight 63 (10.31) 56 (16.18) 7 (2.64)
Normal weight 199 (32.57) 131 (37.86) 68 (25.66)
Overweight 133 (21.77) 69 (19.94) 64 (24.15)
Obesity 216 (35.35) 90 (26.01) 126 (47.55)
BMI (kg/m?) 23.83 + 4.36 22.73 + 4.42 25.25 + 3.86 $<0.001"
eGFR Group (n, %) 10,002
State 1 306 (50.08) 153 (44.22) 153 (57.74)
State 2 228 (37.32) 135 (39.02) 93 (35.09)
State 3a 45 (7.36) 33 (9.54) 12 (4.53)
State 3b 21 (3.44) 16 (4.62) 5(1.89)
State 4 & 5 11 (1.80) 9 (2.60) 2(0.75)
eGFR (mean + SD) 86.30 + 21.93 83.34 + 23.54 90.17 + 19.00 $<0.001™
Smoking (n, %) 0,010
No 588 (96.24) 327 (94.51) 261 (98.49)
Yes 23 (3.76) 19 (5.49) 4(1.51)
Alcohol (n, %) 70.006™
No 571 (93.45) 315 (91.04) 256 (96.60)
Yes 40 (6.55) 31 (8.96) 9 (3.40)
DM (n, %) f0.077
No 514 (84.12) 299 (86.42) 215 (81.13)
Yes 97 (15.88) 47 (13.58) 50 (18.87)
HT (n, %) f0.561
No 391 (63.99) 218 (63.01) 173 (65.28)
Yes 220 (36.01) 128 (36.99) 92 (34.72)
CVD (n, %) 70.402
No 573 (93.78) 322 (93.06) 251 (94.72)
Yes 38 (6.22) 24 (6.94) 14 (5.28)
COPD (n, %) 70.961
No 590 (96.56) 334 (96.53) 256 (96.60)
Yes 21 (3.44) 12 (3.47) 9 (3.40)
CHF (n, %) 10.397
No 588 (96.24) 331 (95.66) 257 (96.98)
Yes 23 (3.76) 15 (4.34) 8(3.02)
CKD (n, %) %0.009™
No 591 (96.73) 329 (95.09) 262 (98.87)
Yes 20 (3.27) 17 (4.91) 3(1.13)
HTH (n, %) £20.001™
No 595 (97.38) 330 (95.38) 265 (100.00)
Yes 16 (2.62) 16 (4.62) 0 (0.00)

* p - value < 0.05, ** p - value < 0.01, = chi-square, ¥ = Fisher’s exact, § = pearson’s product moment correlation coefficient
CHF = congestive heart failure, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease, CVD = cardiovascular disease,
DM = diabetes, eGFR = estimated glomerular infiltration rate, HT = hypertension, HTH= hyperthyroidism, Q = quartile
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ANUFuTuEsEnIndadediuynnatasnanis
M3I9ANUNUIYUVBINTEAN (BMD) Tungusiedis
WU LA (p < 0.001) 818 (p < 0.001) BMI (p <
0.001) F1 eGFR (p < 0.001) M3gUY¥3 (p = 0.010)

N3ANLANDIA (p = 0.006) NIzlnToYAYINIULAY
(p < 0.001) wazlsalaFoss (o = 0.009) HAIUENRUS
funnensegnnuegilleddanieada (Table 1)

Table 2 The correlation between personal factors and BMD using multiple regression analysis

Factors B SE Beta
(Constant) 1.040 0.493

Age -0.043 0.006 -0.276
Gender -0.968 0.115 -0.283
BMI 0.079 0.010 0.270
HTH -1.148 0.271 -0.144
CKD -0.901 0.240 -0.126
eGFR -0.164 0.051 -0.114
Drinking -0.559 0.173 -0.108
Smoking -0.487 0.226 -0.073
DM 0.255 0.119 0.073

R? = 0.339, adjusted R = 0.329, standard error of the estimate = 1.0457

: p - value <0.05, - p - value < 0.01

T p-Value Tolerance VIF

2.110 0.035"

7726 <0.001" 0.861 1.161
-8.386 <0.001" 0.966 1.035
7.858 <0.001" 0.931 1.074
-4.231 <0.001" 0.954 1.048
-3.758 <0.001" 0.983 1.017
-3.230 0.001" 0.888 1.127
-3.229 0.001" 0.976 1.025
-2.154 0.032" 0.967 1.034
2.149 0.032" 0.953 1.049

BMI = body mass index, CHF = congestive heart failure, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease,
CVD = cardiovascular disease, DM = diabetes, eGFR = estimated glomerular infiltration rate, HT = hypertension, HTH= hyperthyroidism

NTIATIZYAE multiple regression analysis
ilovnauduiusszninsaddiuyanatunanis
ATIVANUNUILUUYBINTEAN (BMD) WU 018 (B =
-0.043, p < 0.001) ket (B = -0.968, p < 0.001) ]
11818 (B = 0.079, p < 0.001) msthemelsalnsesn
(HTH) (B = -1.148, p < 0.001) n3thedelsalniess

(CKD) (B = -0.901, p < 0.001) A1 eGFR (B = -0.164,
p = 0.001) NsANKkeANDEad (B = -0.559, p = 0.001)
M3EUYYEE (B = -0.487, p = 0.032) TsALunvan (DM)
B = 0.255, p = 0.032) IAuduRUsiUNIZNTEAN

o w

wiuegelitedAyneana (Table 2)
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Table 3 The correlation between personal factors and BMD by multiple logistic regression

Factors Simple logistic regression analysis Multiple logistic regression analysis
OR 95% ClI p-value OR 95% ClI p-value

Gender

Male 1.000 1.000

Female 2714 1.75-4.22 <0.001" 5.605 3.22-9.75 <0.001""
Age (years)

51-60 1.000 Ref 1.000

61-70 1.850 1.03-3.32 0.040" 2.529 1.30-4.92 0.006"

71-80 5.038 2.779.17 <0.001™ 7.867 3.95-15.67 <0.001""

> 81 6.270 3.01-13.06 <0.001™" 8.604 3.69-20.08 <0.001"
BMI group (kg/m2)

Underweight 4.153 1.80-9.61 0.001" 4.680 1.86-11.77 0.001™

Normal weight 1.000 Ref 1.000

Overweight 0.560 0.36-0.88 0.011" 0.524 0.32-0.87 0.013"

Obesity 0.371 0.25-0.55 <0.001" 0.324 0.21-0.51 <0.001""
eGFR group

State 1 1.000 Ref

State 2 1.452 1.03-2.05 0.035"

State 3a 2.750 1.37-5.53 0.004™

State 3b 3.200 1.14-8.95 0.027"

State 4 &5 4.500 0.96-21.17 0.057
Smoking

No 1.000 Ref 1.000 Ref

Yes 3.791 1.13-11.28 0.017" 4.202 1.17-15.13 0.028"
Alcohol

No 1.000 Ref 1.000 Ref

Yes 2.799 1.31-5.98 0.008™ 3.593 1.48-8.70 0.005"
DM

No 1.000 Ref

Yes 0.676 0.44-1.04 0.078
HT

No 1.000 Ref

Yes 1.104 0.79-1.54 0.561
VD

No 1.000 Ref

Yes 1.336 0.68-2.64 0.403
COPD

No 1.000 Ref

Yes 1.022 0.42-2.46 0.961
CHF

No 1.000 Ref

Yes 1.456 0.61-3.49 0.399
CKD

No 1.000 Ref 1.000 Ref

Yes 4.513 1.31-15.56 0.017" 7.046 1.72-28.87 0.007""
HTH

No 1.000 Ref

Yes 1.245 0.58-2.57 0.998

*p - value < 0.05, ** p - value < 0.01
BMI = body mass index, CHF = congestive heart failure, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease,
CVD = cardiovascular disease, DM = diabetes, eGFR = estimated glomerular infiltration rate, HT = hypertension, HTH= hyperthyroidism
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n1smANuduius sendetadediuyanadiy
Aznsegnnulagldn1siesieyt multiple logistic
regression WU e (OR = 5.605, 95% Cl: 3.22-
9.75, p < 0.001) @1¢) 71-80 U (OR = 7.867, 95% Cl:
3.95-15.67, p < 0.001) ngu@1ea1nn31 80 U (OR =
8.604, 95% Cl: 3.69-20.08, p < 0.001) LaynauTi]
dandnsnninnest (underweight) (OR = 4.680, 95%
Cl: 1.86-11.77, p = 0.001) fAsidedlunisiinnne
N3ENNTUEINTY Efiguyms (OR = 4.202, 95% Cl:
1.17-15.13, p = 0.028) uazgfiiuusanesed (OR =
3.593,95% Cl: 1.48-8.70, p = 0.005) fiillsnlniEoss
(OR = 7.046, 95% Cl: 1.72-28.87, p = 0.007) §A4
Fowonisinnmznszgnnsugsduegadideddn
FsilA eGFR fanuduiusiunisfinniensegnngy
dlotnszeisng simple logistic regression laglany
lungu state 3a OR = 2.750 (95% Cl: 1.37-5.53, p =
0.004) LagNgy state 3b OR = 3.200 (95% Cl: 1.14-
8.95, p = 0.027) (Table 3)

NISAUNENI:NS:QNWSU

N13ANYINITYIIUIENNIENTEANNTY ULUINGY
megreandu 2 nau Ae Yadeyaiseus (training
dataset) oar 90 91U 550 AU LaryntoyanAFaY
(testing dataset) Soway 10 912U 61 AU lnadasiy
nsnszevesiladvdiuyanalusisaoanduiinnalng
WAgai

Tngyedayasews (training dataset) Tasa
fauunensal Ineld logistic regression WUV enter,
forward Way backward iilerU3euLitsunadwsilldan
wiagisdeilinmsaeiuuannsaiungldogng
usiuen, Uoenu overfitting, wavanunsarlulgauiu
foyalmildosagniosuasindetio ndsmnduldyn
Joyanaaeu (testing dataset) InALYNADI UALNNT
dan1sfiuanuliaunavestayaresiuungInsal
(Figure 2)

Sample Group (n = 611)

|

Training Dataset (n = 550)

Logistic regression

l

Testing Dataset (n = 61)

l

Enter Forward

Backward

Compare performance

Accuracy | Balanced Accuracy

|

Fit Model

Figure 2 Handling of samples for training and testing predictive model
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Table 4 Predictive performance of logistic regression model on training data

Factors Enter Forward Backward

p Exp () p-value B Exp (f)  p-value p Exp (B)  p-value
Constant -2.989 0.050 0.283 3014 0.049 0.009" -3.014 0.049 0.009"
Gender 1.688 5.411 <0.001™ 1.65 5206 <0001 1.65 5206 <0001
Age 0.084 1.087 <0001  0.084 1.087  <0.001"
CKD 1.920 6.824 0.014" 1.806 6.088 0.017" 1.806 6.088 0.017"
Smoking 1.515 4.550 0.038" 1.655 5.232 0.026" 1.655 5.232 0.026"
Drinking 1.331 3.784 0.006" 1333 3792 0.005" 1.333 3.792 0.005"
BMI -0.192 0.826 <0001™  -0177 0838  <0.001" -0.177 0838  <0.001"

"p-value < 0.05, " p - value < 0.01

Lﬁaami’]zﬁéj’;a logistic regression 7% enter
wut Hadvdruyana Wud me madulsala@ess
sgUYva M3shuueanesed uazsuilnanieiinm
duiusegralifvdAgynsadifdunisiinniznseen
g feil fudailoniadu 5411 whwounae (i
flsalnSeseilonaiu 6.824 wihesdiliflsala
H7guymd (smoking) Lagfuueaneged (drinking)
flonaidu 4.550 wi1 waz 3.784 wirvesiiligy
yviuarlifuuoanesed futnams (BMD figeud
awdiiusiulemanianadumsiinaniznszgnmgy
(Table 4) ngthundeuaumsviunen1ien NNy
(osteoporosis + osteopenia) el

OST = -2.989 + 1.688 (Gender) + 1.920 (CKD)
+ 1.515 (Smoking) + 1.331 (Drinking) — 0.192 (BMI)
(Table 4)

dmIUNITIATIENAETS forward wae back-
ward linadndindouiu Inenudn e o1y msdulsa
93031 n13guyv nshuneanosed uardviinanie
Hanuduiuseg 1sltudRyIsERAnuAITIAnNIY
nIzANNIU Aseasden Ao Audsilenmadu 5.206
whaeswame ongiindy 10 Yilenadudfindy
1.087 wh fiiflsalnFesedlonmaiiu 6.088 wiwes
qitlsifsnle ffilguyvd (smoking) uazAuueanesod
(drinking) Hlomadu 5.232 Wi uag 3.792 Wiwes
iliiguunsuagliifiuueanesedaudifu dviluna
e (BMI) igetuiinmduiusiuleniafianadlunis
Annniznszgnngu Tnethundeuaunisléded

OST = -3.014 + 1.65 (Gender) + 0.084 (Age)
1 1.806 (CKD) + 1.655 (Smoking) + 1.333 (Drinking)
-0.177 (BMI) (Table 4)
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Table 5 Confusion metrics of logistic regression model (enter method) for training and testing datasets

Actual class Training dataset

OST Normal
Osteoporosis 240 68 240
(240+68)
Normal 84 158 158
(158+84)

Accuracy

Balanced accuracy

Sensitivity

Specificity

Positive predictive value (PPV)

Negative predictive value (NPV)

Testing dataset

Accuracy (%) OST Normal Accuracy (%)
18
=779 18 =783
(18+5)
36
=653 2 36 =947
(36+2)
724 88.5
71.6 86.5
77.9 78.3
65.3 94.7
74.1 90.0
69.9 87.8

-2LL 585.704, AIC 597.704, Cox & Snell R square 0.264, Nagelkerke R square 0.354

lugadayaiseusiluy 35 enter anunsavinung
amenszanniuldeggnaesiosas 72.4 Lara1unse
dansiuanuliaunalasesas 71.6 wagluyadeya

NAADUANNTAYIIUNIEN TN TEANNTULARE19QNABY
Joway 88.5 wavaru1sndnnisiuauliaugale
Sowaz 86.5 (Table 5)

Table 6 Comparison of the suitability of predictive models

Logistic regression -2LL AIC Cox & Snell Nagelkerke
R square R square
Enter 585.704 597.704 0.264 0.354
Forward 593.123 607.123 0.254 0.341
Backward 593.123 607.123 0.254 0.341

Wivuitsusuuuiiiam 3 35 wuiis enter
Tinadnsainngalunivesanumed ilaaanie -2LL
uay AIC sndign (-2LL = 585.704, AIC = 597.704)
avvlouinduuuaunsnesuletayalanuazasaunay
Yadortanun sruiaiiauidetiogign Liesan
aunsnesuIBANLULUTUTIuvestoyaldnniian Tne
A1 Cox & Snell R square iy 0.264 Wag Nagelk-
erke R square Wiy 0.354 (Table 6) waz3s enter
frnnideiiegeiian Tnsanunsanensalliusiue

'
a

fanluyatoyanageu (Sovaz 88.5) Bnvtedsanunn
dIansiuauldaunavesdeyalauin (Sevay 86.5)
902135 backward elimination usfagiauninde
felnafusiu (Fosay 86.9) udnansnuaiesle
tepninantey (5evaz 84.3) lunemseiudiy 33
forward selection fimmasinauslunisneinsallu
ﬁmsﬁagaﬁgaaaq WAL U LAY ANALAA LAY
sudaliigainisdu (Gewas 72.1 uavievay 68.2

ANANU Table 7)
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Table 7 Comparison of the reliability of predictive models

Losgistic regression

Training dataset

Testing dataset

Accuracy Balanced accuracy Accuracy Balanced accuracy
Enter (%) 779 65.3 88.5 86.5
Forward (%) 72.2 714 72.1 68.2
Backward (%) 72.2 71.4 86.9 84.3

31NN1INAADULAZLUTBUNITATIIFIUUUNTT
WeINIAINNS 3 35 ITeleidennisasnesdiauuuain

Table 8 The probability of developing osteoporosis

Factors

Gender
CKD
Smoking
Drinking
BMI
Probability

7 enter NHANUWINZALLATANNLIT DD DA
Tlunsdnannunhasduisuianznszgnngu

OST Normal

1 0

1 0

1 0

1 0
22.73 25.25
0.289 0.00039

T OST = -2.989+1.688 (Gender)+1.920 (CKD)+1.515 (Smoking)+1.331 (Drinking)-0.192 (BMI)

NNIINAFOULAZLUTIULTBUNITAT AL UL
nswennsaiIniie 3 38 §Adeldidennisadeiuuy
91138 enter MmuwanzaukazasTofiogan
Tnglgaunng

OST = -2.989 + 1.688 (Gender) + 1.920 (CKD) +
1.515 (Smoking) + 1.331 (Drinking) — 0.192 (BMI)

FuuuTifmutuans enter Ussnousae 5
Hade loun e n1stedelsalaFess nsguyv
nMsfuueanegeduaziviulante Jeflauduiug
pgildudAgmeanfnunsinnznsEanNTY Al
seazdunfe andumnands (gender = 1) agillena
Anamgnszgrmsuiiintu flhefiflsalnEoss (CKD =

1) 9¥AUASIERU NTAUYNS (smoking = 1) uae
A ¢ L. a a
AuweANeges (drinking = 1) lidleniainn1znszgN
WU wagHdl BMI tesanuidsdlunisiinniznsegn
NIUILEIUY

d‘ o e aa o

WlothduuuanTs enter inltluniseuinaiy
Il @ a I oaa
Wasidunasifinnnenseanngu lunduiiiniznsean
WiukaznauUnF wul Riidateidessanaiiiaaiy
Wrazilulunisiinnnegnsegnugulssunasosas
28.9 A1 probability ATUINAINFNNTT

P(y=1) = ———
1 + eLogir

o v yvaly 1 o A A A
s[,ucl/]’]ﬁﬁﬁﬂﬂu%qll QWIM@J%Q"\]UL&UQL‘Via']u’ﬂgllﬂqul
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unzdulunmsiinnnenszgnuusn (fevaz 0.04)
(Table 8)

PR RNV ERIRH(Y

1nnsAnE WU Jadeduyanaiiinam
duiusiunTznssgnngu lown inevs (OR = 5.605,
95% Cl: 3.22-9.75, p < 0.001) fiANandnslunisiin
AMENIEANNUANIINATY woziilaangfudu M
BMD Hluwualiuanas 81y 71-80 U (OR = 7.867, 95%
Cl: 3.95-15.67, p < 0.001) Iaglanziilonrgannnin
80 U (OR = 8.604, 95% Cl: 3.69-20.08, p < 0.001) lne
nauiiidmtinendiinast (underweight) szl
doslunsifinaniznszgnngugsnda (OR = 4.680,
95% Cl: 1.86-11.77, p = 0.001) FsdonAdDINSANT
Twim Jiuting, Songjiang ludesld wuindnsinsin
Tsnnsepnaulutigeensiifiony 60 Biulugediviosas
45.9 Tnedadoidomdnuesnisinlsanszgnnude
meavdauarenguiniu suvisdvduianie BM) §
anuduusiuauidsslunsiialsanszgnnguly
Hasoeiifiongsaus 60 Ul Taonguiisl BMI sind

El El
\
=

wwiltuiiazifnlsansegnnugnd

Tudnuvosiiguyss (OR = 4.202,95% Cl: 1.17-
15.13, p = 0.028) uazgiiruuoanesed (OR = 3.593,
95% Cl: 1.48-8.70, p = 0.005) fleuidessionsiin
AmgnsrenIugituetedidedndy denndoiunis

(14)

Anwilulssimaaiinuinuinmsguyriiianuduiug
fumNLMULLYesRANsEgN (BMD) Mianadlunans
U3nn i ssgnasinn uasniiuanudesianszgn
™ wagnsAnwianuduiusseninnmisuilaa
LOANDEDATUAMUNUINUUYBINIANTEYN (BMD)
LATANUIABIRBNSEANNTY WUI1 MSANLEANDERA
Tutsinaudniosatunans (ifu 1-2 Auanasgiu
sio ) fanuduiusiumanuruiiiuresnansean

USDUNTEANAUNAT dIUADYBINTEANAUYILAENTZAN
avlnniigatudodiouiugilifuueanceed agdls
fnu msuilnaueanesediud 3 Auunsgiusietu
Julufimuduiusfunrandesfifisturesnsegn
azlnnitnegalidodAgy (RR = 1.33-1.59) n15U3lan
woanesodluUTuIngdInaldofenudsves
nszanwyu’®

ﬁﬁﬁiﬁﬂlmga%ﬂ (chronic kidney diseases: CKD)
fanudssoniaiAnnnenszgnnugeiuosiedide

[y

&) (OR = 7.046, 95% ClI: 1.72-28.87, p = 0.007)

o

an

= IS v v v a
YNUAT eGFR llﬂ']’]llﬁllW‘LlﬁﬂUﬂ’]iLﬂﬂﬂﬂ?%ﬂi%@ﬂ‘W?U

=

WoAs1z9inae simple logistic regression laglaniy
Tunay state 3a (OR = 2.750, 95% Cl: 1.37-5.53, p =
0.004) Lay state 3b (OR = 3.200, 95% Cl: 1.14-8.95,
p = 0.027) @onAdeINuNIIANEIAMNEURUS TN
TsAln3a%s (chronic kidney diseases: CKD) AUAIY
wumﬂmaamaﬂiz@ﬂ (BMD) flanasustaniaslnn
NUIIN1ENTEANUN (osteopenia) WATNTLANNTU
(osteoporosis) farmmnifistuluguaelsalaFoss
(kD) Tnstamnzuinaaginalugiil eGFR < 60 mU/
min/1.73 m2"” ualiidenndedulssifiuuesnizme
Wslnsoeavinguiu (hyperparathyroidism) #wdu
Jaduidesddiydmiunnenszgnuns waznsygnmgy
vsaazlnn®’

nsfnuluadsd Idutseonidungusedae 2
nau fie Yadeyalseus (training dataset) Touag
90 LLazﬁﬂ%}aﬁﬂawﬂaaU (testing dataset) Soe/ay 10
lnsdgadeyaseuslivasisiuuuneinsal wagly
YndoyanaaauinAINaINITAVBIRIUUUNYINTA]
Tngldnaaaunisadrauuuiinaudied’ logistic
regression 91U 3 35 oA enter, forward way
backward FINUTMUU enter fiAunzaLvO IR
wuuaATign 1Weaanen -2LL uag AIC Adiga (-2LL
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= 585.704, AIC = 597.704) Wainedianmensnsaluns
oSueteyalsfian uaxile1 Cox & Snell R square
ey Nagelkerke R square qﬁqm (0.264 uag 0.354
MINAIRY) deioufenIINaINITalunN1TesUIEAIY
wsusuvesteyaliduogned amvsdiennuuide
fogeiian Taefinuusiudrgeanlugndoyannaoud
Fouaz 88.52 uazaiunsndnnisiumiuliaunaves
Yoyaldsovay 86.50 Uaduviunefiddny Usznev
fhe 5 Jededifiduddynieadn Toud memds OR
= 5.411) Tsrlni3o3s (OR = 6.824) M3guyw3 (OR =
4.550) M3huueanesed (OR = 3.784) wazsuiluna
nefien Tnganusaiunasisaunisnenssils fe
OST = -2.989 + 1.688 (Gender) + 1.920 (CKD)
+ 1.515 (Smoking) + 1.331 (Drinking) — 0.192 (BMI)
wagldhaunsumageuauinazfuiasin

amznszgangu lunguitianznszgnnsuuazngs
Uni wudfifitadeidessenaniianuiianduly
nsiinngnsEannIuUsEIuTesay 28.9 Tunia
nssfiutna filidtadedsavaniasdarninndy
TumsiAnanenszgangud dedladelunisweinsel
nsiAnnmznszgnNsuAINNsAnwATsdiinuuan
ssanmsfinnsestladeidedunsinlsanszgamgu
Tuvssmelveria 3 38 1éud

1) Osteoporosis Self-Assessment Tool for
Asian (OSTA)'® fiussifiuaundssniwiinuazeny

2) Khon Kaen Osteoporosis Study Score
(KKOS)™ fiussifiuanandssnenguaziimin

3) Nomogram fillunisviunenisiinlse
nszgnnsuluvdsionuaussdifoudsszidun
L?immﬂmq thwtinuas quantitative ultrasound
(QUS)(ZO)

vadl 3 359U 19Uaduduynma lawn anguay

[ v =

yutdnidunan dadudsndaetazldsnnseadewuls

pglsfinu aunsildanadfeiridsuauiuys
vasladedruupnauinnid wivinliladeiiansanly
nsnTafansasnmenszgrnsuluitelsalnFesed
flamaiin1iznszgnnsulasnnnitnguund logany
yngUrefitadedusin Wy BMI sndunmsivied
UseiRguyvuasiuueanosed yilvElhenduildsy
N15ANNTBIBE9TIAIE2 MNKa BMD RaUnd agvinli
drisnssnwldesremngatu sauansfinaugi
frudssegsioios manuiwanisdansoeisud
doyayravesrnuRaunfgUisaglasunisithse Tans
winanunduderavilianuisnannisiinnszgniin
Tusuanla
TUUSUNYDITEUUATAINULAZAITITUGVVD
Uszindlne nslesiuuazdanisnnznszgnngudu
awTmediddy Taslawzesadslunguigsenyi
Adafindauegesnd Ussmalneiadngdaes
aedegeanysnludy Jagdunsnsindnnsesniny

ey

MLUUYDINTEAN (bone mineral density: BMD) lu
fthelsadedainifntuamsdofiiedonsiuans
fangnszgnwgu viednisuanvinuesnszgriinty
& Fadunisasaiarduiuly ndsainnisiie
nsEANUANIN AN NInvewrUlgavanaseE 1™
Tnonszurunsiugasdudounasialideg:®
mMeiannsTUUARnseadsliosiuiinseunaulay
fnsysanmstussuuguamlusssuUgugiflndde
fudssrvuunnianazdaoiaiuaiidnenmlunis
auagunIndausluszesiEuiy sruUguAINUgNnT
funumdrAglunistiuinisguaInuwuuesd sy
(holistic care) LLazmaQLLaﬁiaLﬁm (continuity of
care) wiuszwvulugury InglamendudgeIguas
fflsnFess defaifunduidnsgetanitznszgnngu
NISHUINNTARNTEY BMD [WiuUIn1sguaInlgy-
281 Wy Wuinsdanses BMD Wudunilsesns
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$UN39539 BMD aetglviansnsnaumigilinniznseen
nyuvidedidanudedlddaunszosusn uagaely
YA SISaI s aEdansamed la
o19ldULuUMsARmINAT AU HET Ul iy
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nesrUsEnouT el Ul Fsliaunsoasyioud
AnuvaInvangvesUsznsiugiinaviseUsewmele
N13UL18NFUAI0E1931N1TINYTUIANTBAUGFUNMN
duq o19liveyaiinsounquLAzaIINIIETUNEAN
duiusseninadadudiuynnaiunnenseannula
1ty wazdeyaililunisinseidudoyaniond
(secondary data) fiusausiuainnyssideu eenail
anuaaadouluud fernanuliiesudumes
Joya vseANuRanaIntun1stuinteyalusyuugIu

[

Joya Tuewanuazlinsiiudeyausugd (primary

data) SIuMIELNYILANNNADIRALAIHLLIUEN
Tun1smszaile

doigudnu=anuulguIe

Mnuan1sided wuin Jadediuyaea Idun
e 91 Fuihnanis BM) madulsalaFess way
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