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1j2 a, -2.500 0.942 -2.654 0.008
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Milk 2 Bis2 -0.399 0.379 -1.054 0.292
Milk 3 Biss -2.134 1.037 -2.058 0.040
Beverages 2 Bian 0.945 0.335 2.820 0.005
Beverages 3 Bias 1.295 0.660 1.962 0.050

il o Cum oz 3sal) allas (e Adles S Augina o Caioll b HLasl ma ) iaslll 23500 530 lledl) (4) Jsanll sy
(Al by pdal) cudall e aaly @sS ga S il ¢ usll (il G cdanll el &n83 Gapal) (sl (BMI ¢ aal)
(oSudl) chsidl Gl oAl Aal (e .0.05 oo Sl p-value I of 0sSh elldg callaall dilia (e bal) o il ey Ligies
O e Lallaall Lalia o 580 ol Gad (ol dusina e (Gadall (e anly (as€ (upd cidadiall L9V oull o) cJaall ailga cdasll

coamasl piall Bl axe Gy Laang yuaieS Lgilalas w3 il e ST BN 3 dumaa gl @l kial)

sl 7z 3gaill gy Aaldl) AR 3935 (Odds Ratio) claa¥) duui :(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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Malae (aca aaly 2ael) et s V) Aty Aealald) A8 sgan of GsS) elldg aga st 5l 3 ()5S (Aadial) L) (iayall

J 2l paial e Ampcagil) Gyl jlasil Al sk (DA e @llig saxial) Jlaall jlasi¥) z3sal i Liad culadl 138 3 25,

Ghaiall Jlasi aaeie Jad lasidl zigad el oI cclld any 5 LA da 8 Diiise Jpiie ity DlaiuY) e ) L_;i el ) aligas
Nadaiia L€ Tpuaia ojliiely ol 1) abigad aey @iy Llaia) e e Losacagill

Ala e g et juita of JLiel seial) adl) jlaai¥) ¢ dgall :(6) Ja>

Variables Coefficients Estimates Std. Error t value p value
Intercept Bo -1.782 0.420 -4.245 0.000
Age (>60) By -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 Ba 0.028 0.010 2.744 0.006
Smoking Bs -0.617 0.238 -2.588 0.010
Sun Exposure Bs 0.271 0.126 2.141 0.033
Pregnancy (>5) B -0.209 0.109 -1.917 0.056
Menopause 2 Bs. -0.779 0.142 -5.466 0.000
Menopause 3 Bsa -0.545 0.144 -3.784 0.000
Contraceptive By 0.108 0.116 0.925 0.355
Fracture Bio -0.542 0.145 -3.737 0.000
Family History Bi1 -0.245 0.254 -0.965 0.335
Steroids Bz -0.211 0.211 -0.999 0.318
Milk 2 Bi32 0.085 0.167 0.510 0.611
Milk 3 Bi33 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

Cagioll tlas) w3l )l 5 Liads paiess Dtia Vol Ll die saxiall sl jlaai¥) z 30l alles Shydie geiagy oDl (6) Jsaal
! ) Ausina (Al lig piiall ¢ Houll ¢l (pas cpuadl dadl (pasil) BMI ) clysial) cul€ Gam L lasiy) e lalas dugins e
(culall Cod cdladiall Aiga¥) cmpal) Gl ceall gilse cdenll chigal) (oKl (lgic) Sl cul€ Loty Lol Aalia o i

caaeiall et = 35aDU Wby cllly callaad) Lilia Ao 580 gl Gady dugine

e (oS e gb Llai¥) gt of JLisl asial) add) jlaaiy) g isad) o(7) Jsss

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 B3 -0.094 0.123 -0.763 0.446
BMI B, -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 Bs. 0.592 0.098 6.068 0.000
Menopause 3 Bss 0.441 0.099 4.474 0.000
Contraceptive B -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 Biz 0.146 0.144 1.014 0.311
Milk 2 Bis2 -0.113 0.114 -0.991 0.322
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Milk 3 P13 -0.526 0.288 -1.824 0.069
Beverages 2 Biaz 0.258 0.097 2.653 0.008
Beverages 3 Bias 0.317 0.16 1.982 0.048

LS e ¥ Blaial) aite e Dol Aadll o Jliel die ssetall adll i) zigal alles Cihtie maag kel (7) dsaall
1y (i) cpanl) BMI ¢ paall) clriall cul€ Gun L jlaaiV) e llas dgine e Cagigll tlaa) il 21 2 Leady . ladatia
O G plaall Aalia o il els gine () iligphall cculall Ga 3l S o S copd gull alil) G edaal)
o il e Gl dugina e (Culal) g asly S il cddadiall s3] sl Gl cdaal) gilsa cigall (oSull Glsie ) clial

-alsal) LiLia

Ll (8) Jsanll 8 il Alaadle (Ko G BIC (gill ilaslaally AIC (SLST (glanse slaie) &5 (XD & 3l (s A5l (o yals
D) z3sail o) B3lel (8) Jsaadl e Jaadliy . luaall B dad Ji1 i (W z35a) g8 cplaaall cnigl Gy Jumial) z39al)
sanial) adll i) z3sel ay el oda il z3sail dumdl 4l Ao Ju 13ag (BIC 5 AIC dad il daay o)l sl

(ieel) 22emall ) laai¥ g 3gal sl o(adatidl)

Gl clagleal) jLaag S Clagles jhas alatub e g3l 4504 :(8) Jgsa
BIC AIC §yaiall allaall 3o gl
684.387 611.414 19 A Fagll laaiy)
1008.497 935.524 18 (ena) 2323al) Ll haniy)
747.577 674.605 18 (58) aaaiall i) jassy)

e Bl s g i) o gliie 5l @y 0sS Auhall b AN chsndl o ) s Dgaad) Slaball ol dulal) Lalil o
Lilda e L) ddlas) e 25 Wl of ¢l daph dalse el e Gt ciluhall b sadieal) Cyuiiall (assd . alaall dilia
sall) & Gl sl pa e gk il b Wl e e Aiad) cpanaly ol @35 ) gop JB) e i clandl
L) (el gyl Al @ligpiall ¢ skl (el o gl (bl Aused o SSY Jaall il clale i) aey Lagead
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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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