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Fracture Bio 1.493 0.381 3.919 0.000
Family History Bi1 0.572 0.587 0.973 0.330
Steroids Bz 0.685 0.530 1.292 0.196
Milk 2 B3z -0.399 0.379 -1.054 0.292
Milk 3 B3 -2.134 1.037 -2.058 0.040
Beverages 2 Bias 0.945 0.335 2.820 0.005
Beverages 3 Biaz 1.295 0.660 1.962 0.050

bl of Gz 3sa) allas (g Adles IS Augine e Cagiall t Las) e il ensll) 7 35aDU 800al) Alladll (4) Jpnd) peasy
(Al g sdall cculall (o aaly o€ eSS Cpd sl Gl e cdeall ¢uadll AU (el ccpaall (BMI ¢ saall)
(oSudl) @lysnd) b (Al Lab (e .0.05 e B p-value 3 ol oSl elldy callaall Lilia (ape Bl e 50 Ly digie
O Lo Lol alia o il W) Gad (6 Digins p (Gaisd) e aly i€ oy cddadiall L5V ¢ yousl) o)l caall wilse ¢ Jand)

cnaeasil il b ) sae g ety i gilela w3 Gl e ST U @l L gil) @l iiall

aslll £ igaill gy Laldl) A& 39355 (Odds Ratio) cilbaa¥) duas :(5) Jsss
Coefficients Odds Ratios Lower Limits Upper Limits

Age (>60) 2.252 1.317 3.883
Address 1.059 0.466 2.404
Job 1.34 0.607 2.97

BMI 0.92 0.878 0.963
Smoking 6.177 1.697 29.679
Sun Exposure 0.422 0.231 0.757
Pregnancy (>5) 1.921 1.191 3.118
Menopause 2 6.626 3.484 12.859
Menopause 3 3.881 2.063 7.414
Contraceptive 0.728 0.435 1.215
Fracture 4.45 2.156 9.678
Family History 1.776 0.569 5.796
Steroids 1.983 0.716 5.797
Milk 2 0.671 0.317 1.406
Milk 3 0.118 0.012 0.807
Beverages 2 2.573 1.345 5.022
Beverages 3 3.644 1.081 15.047
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OS e Lo Ay alaall AiLEa (e Alal) Bllain (585 Loty (A3l gyl cAdniial) 5015 ¢ pmpall ) ¢ gl ¢ )
Malae e aaly 23l Citecad cilma V) Lay Laldll A8 agan o 050 iy age e 8l D sS (Aladiall digaY) ¢ al)

U8 2cimall el e mpiagill il Jlasdl Ay 0 A e @lldy saxiall Jhall JlasiVl zasail otk Load culall 13 3 2

Ghaiall s daatie el il z3ged ol o3 cclld a5 LAY 08 B aiese Jytie ey a3aN) ke O L_;i el 1) abigan
Ml e Ty ojliely il ) alisad ey @lldg Alain) e e dsaiagil

SAlua pitia gb L) e of JLiel aseial) Ghal) Jasi¥) ¢ dgall :(6) Ji>

Variables Coefficients Estimates Std. Error t value p value
Intercept Bo -1.782 0.420 -4.245 0.000
Age (>60) B -0.273 0.122 -2.242 0.026
Address B, -0.180 0.182 -0.992 0.322
Job B 0.047 0.179 0.263 0.793
BMI B 0.028 0.010 2.744 0.006
Smoking B -0.617 0.238 -2.588 0.010
Sun Exposure Be 0.271 0.126 2.141 0.033
Pregnancy (>5) B -0.209 0.109 -1.917 0.056
Menopause 2 Bso -0.779 0.142 -5.466 0.000
Menopause 3 Bsa -0.545 0.144 -3.784 0.000
Contraceptive Bo 0.108 0.116 0.925 0.355
Fracture Bio -0.542 0.145 -3.737 0.000
Family History B11 -0.245 0.254 -0.965 0.335
Steroids Biz -0.211 0.211 -0.999 0.318
Milk 2 B3z 0.085 0.167 0.510 0.611
Milk 3 B33 0.594 0.421 1.411 0.159
Beverages 2 Bias -0.391 0.142 -2.75 0.006
Beverages 3 Bias -0.608 0.234 -2.598 0.010

Cagisll b Las) @i 2 o) 25 Liady Dyaiss hastie ¥ of o) wie aaail Jadll HlaV) z3sal alles cilpdie mrcagy kel (6) Jsand)
L) (o) dgina (L)l g piall ¢ ol (el e ¢ uadll dndl (il (BMI ) cilyiiall culS G laaiV1 D lalae Lugina o
(Calall Cops cAladiall AigaV) ¢ impal) Gl cdanll ailse cdenll cAigall o Sudl i) clprial) culS Laiy Lallaal) dilia e ib

caaaiall el = 3gaiDU by cllyg callaall dilia Ao il Ll Gudy dugine

e oS e g LlaT¥) e of Ll asial) adl) jlaai¥) g igad) o(7) dsss

Variables Coefficients Estimates Std. Error t value p value
Intercept Bo 2.301 0.282 8.145 0.000
Age (>60) B 0.247 0.083 2.966 0.003
Address B, 0.013 0.125 0.101 0.920
Job B -0.094 0.123 -0.763 0.446
BMI By -0.023 0.007 -3.234 0.001
Smoking Bs 0.422 0.163 2.586 0.010
Sun Exposure Be -0.262 0.087 -3.034 0.003
Pregnancy (>5) B 0.19 0.075 2.55 0.011
Menopause 2 Bso 0.592 0.098 6.068 0.000
Menopause 3 Bss 0.441 0.099 4.474 0.000
Contraceptive Bq -0.076 0.08 -0.95 0.343
Fracture Bio 0.419 0.099 4.223 0.000
Family History Bi1 0.207 0.174 1.191 0.235
Steroids B2 0.146 0.144 1.014 0.311
Milk 2 B3 -0.113 0.114 -0.991 0.322
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Milk 3 B33 -0.526 0.288 -1.824 0.069
Beverages 2 Bias 0.258 0.097 2.653 0.008
Beverages 3 Bias 0.317 0.16 1.982 0.048

LS Dpaie VO ALSAY) pite Ge Dol Al of Jlgel die sl dll a1 z3sal alles Shtke giagy el (7) dsand)
LY Gyl cpaail) BMI ¢ panll) clprial) il i L jlaniy) D lales Ligina e Cagisll b jlas) il z )l &5 Liads L lakaiie
O G cpllaall Aalia o 580 Ll dagins (el iligsdall cculall e 2y s eSS G usl eudd) s el cpuadtl
e il Ll Gady Bt e (sl (e 2l s o ciladiall LpdY) el Gl cdaall wilga cigall (oSl Glsie ) byl
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WS mpalls L) b it (gl cpmpall o ol il il i Ll e gl sl (e 230 Chinas Lad - (Ladiial)
Gl Lyl Sluall Gl chals (Ol 2asY Gl BMI puad) AES 5d50) - 3gamiall caniagill el 258 ) dad il
huaady . apall sl o Lulaal o b OIS1) Lad (sl iy cdanll s cigall (lsinll) dmpiagill cbinall di il ol
Aanal) plaall AEUS (bl Lagye dead) wilse e Badaa glsil alatial of luhal) clal Gua culall yds deal) ailse pady Lad
Jal) 135 L elatl) gal Al GBS st ) deall pie dusl (e (980 gl alasiad (ool ey - (Aubl sda 3 adiedd) paiall sa)
Oe SN Culal) o AT il colal Led gl Al pa Jasipe cilisig s al culal) of clabal) i us cculall daill
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Abstract: Response variables in biological phenomena vary between three types: numerical response variables,
ordinal categorical response variables, and nominal categorical response variables. In statistical studies, handling
ordinal variables varies in accordance with the perspective of the statistical approach to the response variable.
Ordinal variables can be adopted as nominal categorical variables, which neglect the ordinal property of the
categories. Ordinal variables can also be treated.

as an ordinal categorical variable (discrete variable), in which case the ranking information can be utilized in
establishing the predicted models. In this study, the most important statistical methods that can be used to
analyze data with an ordinal response variable have been investigated. Among these methods are the Multiple
Regression Method, and The Ordinal Logistic Regression Method. The mechanism of building models and
parameter estimations were theoretically exhibited, as well as reading the statistical significance of the regression
coefficients in all the models in the study. The application was carried out on a real sample of patients with
osteoporosis. Where multiple models were built to determine the most important factors affecting the likelihood
of developing the disease. The best model was diagnosed according to the Akaike Information Criterion (AIC)
and the Bayesian Information Criterion (BIC). The results of the statistical analysis demonstrated the superiority
of the ordinal logistic regression model over the multiple linear regression model in its explanation of the
relationship between the response variable and the covariates.

Keywords: Ordinal Response Variable, Multiple Regression, Ordinal Logistic Regression, Categorical
Variables.
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