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""Using some Statistical Methods to Study Cancer Diseases in lraq"

Ahmed Diyab Ahmed
Ibtisam Karem Abdula
Baydaa Ismaeel Abdulwahab

Abstract:

Cancer is a disease that most parts of the human body are infected with.
It is also considered one of the leading causes of death for females in Iraq
and all over the Globe. In this research we have analyzed a data of breast
cancer for male and female by using some statistical methods (factor
analysis and Logistic regression analysis) by using the SPSS packages.
The principal components method has shown seven major compounds
affecting cancer diseases, and it explains %64.688 of the total variations.
The logistic regression model was constructed in two cases. The first case
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that the variables depended on was derived from factor analysis through
the selection of components, which includes relatively high loading while
the second case all the variables were taken.

Keyword: Factor Analysis, Logistic Regression, Breast cancer
disease.
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b phuaall Alalsl) jgdal g liplall (ol (2) a8 Jgan

Initial Eigenvalues Extraction Sums of Squared Loadings
% of Cumulative % of
Component] Total | Variance % Total | Variance | Cumulative %
1 3.240 15.431 15.431 3.240 15.431 15.431
2 2.637 12.558 27.988 2.637 12.558 27.988
3 1.921 9.149 37.137 1.921 9.149 37.137
4 1.748 8.323 45.461 1.748 8.323 45.461
5 1.542 7.344 52.804 1.542 7.344 52.804
6 1.386 6.601 59.406 1.386 6.601 59.406
7 1.109 5.283 64.688 1.109 5.283 64.688
8 .986 4.694 69.383
9 .926 4.410 73.793
10 .873 4.158 77.951
11 745 3.546 81.498
12 .650 3.096 84.593
13 .558 2.657 87.251
14 .488 2.325 89.576
15 476 2.266 91.842
16 437 2.079 93.921
17 .381 1.816 95.736
18 316 1.507 97.243
19 244 1.163 98.407
20 .189 .900 99.307
21 146 .693 100.000

(Rotated Component sl aay b oSall Cilani 4d g (3) A8 J sl Jiay
(PR= e o) IV Jalall ) oo Jd sall o2a 3 s Y1 il sl o)) s Matrrix)
(Mmol/L = 0.703) <&l Jdall s (Alcohol = 0.758) bl Jdali 5 0.871)
Jdall s (Job = 0.710) sl Jdall 5 (Marital Status = 0.854) ad A Jalall
(Family history with cancer = 0.810) Ll Jalall 5 (catBMI = 0.801) ol

LS Gla e e e 3 gl (
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Sasil) any ol gl ilandii 4 ghuaa (3) aB) Jgaa

Component
1 2 3 4 5 6 7
Sex -101-| .645 | .155 | -.128-| .392 | .293 |-.196-
Years 253 | .615 | .182 | -.310-| -.233-|-.180-| .169
c.m 314 | 208 | .098 | .020 | .281 | .683 [-.105-
catBMI -191-| -.062-| -.034-| -.030-| -.193-| .801 | .019
Residence |-.017-|-.192-(-477-| .135 | .171 |-.103-|-.080-
Job -163-| .221 | -.041-| .120 | .710 |-.128-| .017

Smoke -.056-| .649 | .097 | .010 | .128 | .164 | .283
Alcohol -144-| 758 | .046 | .117 | .176 [-.121-]-.281-

Marital | /5 | 040-| 015 | 854 | -.013-|-026-| 146
Status
Kids |-.116-|-031-| 036 | .851 |-.097-] 011 |-.094-
Family

history with | -.040- | -.005-| .068 | .030 | .133 |-.055- .810
cancer
ER 768 | -.136-| -.118-| .113 | -.090- |-.071-| .026
PR 871 | -.042-| -.024-| -.040-| -.119-| .068 | .100
HER2 853 | .007 | .104 |-.044-|-122-| .039 |-.128-
g/dL 260 | 205 | -.487-| 246 | 042 | 243 | 137

x107MN9/L .045 171 621 330 | .248 |-.066-|-.102-
Mmol/L -.129-| .023 703 | .115 | .318 | .305 |-.027-
Liver disease| .118 | -.403-| .465 | -.068-| .273 |-.101-|-.298-

Kidney | 19| 024 | 097 |-201-| 660 | 095 .150
disease

The
beginning of
the complaint
in months

Stage -.608-| .092 | .203 | .234 | -.305-] .108 | .132

Jo¥) ishdl ¢ Guslily il dilai &t teasl) Jaad) Jaad gl —2-7
G b) adadl uadl (Patients history) Jia 3 Ldall Jalsill =8 e el
O (4) AL Jsaalls sl < il Jid il 5 (Clas s Glan il
(*=48.988) 55l il 4iagn s 2V 365 oIS ma s i) seliaal 4 gine

(4) a2, g
Omnibus Tests of Model Coefficients

-.062-| 142 | 661 | .057 | -.120-|-.070-f .302

Chi-square df Sig.

Step 1 Step 48.988 21 .001
Block | 48.988 21 .001

Model| 48.988 21 .001

-53-



2020/ 7/1 J9¥ 38l | Gaal Sl ANl . ooovooeeveeerrerrerrerrerserserssssssssssssnns D) Cppilican ) dlad Alaa

(Nagelkerke R? = 0.796) Zad JY& (e 2 z3sa¥) o I (5) s, Jsaadl L
(%50) ey s oll) 3 W) S8 (pe o pud B U pually Liise
(5) a2y Jya
Model Summary

Cox & SnellR Nagelkerke R
Square Square

1 21.069° 903 .7196

a. Estimation terminated at iteration number 20 because
maximum iterations has been reached. Final solution cannot be
found.

o4 Ll e.\g.“ O d&‘jﬁ\} bJ}_;.“ AV Y L;_“Lm;‘gm CJ}AJ‘).“ Q\ﬁ‘_);.i\ =] i) d;‘ %Y
ied cwilky (Hosmer and Lemeshow) selaal ol & 4gidall ol
il Ansine (B 8 dsag pe iy (6) M Jsall A LK (Sig=0.678>0.05)

Stepl -2 Log likelihood

il gial) il 5 o8 Ll
(6) A2, Jyaa
Hosmer and Lemeshow Test
Step Chi-square df Sig.
1 5.724 8 .678

s S8 ULl By 73 5a) o 51 (% 8.6) s s ASY L) Jlaial (o my

(7) ad Jsaa
Classification Table *
Predicted
Observed Pa\}\:ﬁﬂtg a?jli ;cr)ry Percentage
No Yes Correct

Step Patients historywith  No 53 3 94.6
1 cancer Yes 3 11 78.6
Overall Percentage 91.4

a. The cutvalue is .500
B&La;\j Aalza K Lﬁ)lé’u“-“ \Li.“} Jaay CJ}A.N\ Cilalza ﬁdﬁﬁ (8) fé-) d}l.;l\ G
aex o (0.05 < Sig) dad cpiiy claladll dysine Jad¥ SN s el S (Wald)

Jaal J sl ¢ g Jlaial o) aliiadl @l jaiall 4aa V) 4 Jieid ( Exp(B) )
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Ay} Ll o S s 1l

:330+29.721X,+1.591X,-0. 719X,+115.061X,,-2.442Xs+. . -57 =
34.189X,4-0.498X,y+7.484X,,

(8) adu s
Variables in the Equation

Step 1* B S.E. Wald | Df | Sig. | Exp(B)
Sex 20721 | 21252 | 1.956 | 1 | .162 | 8.082E12
Age 1591 1355 | 1378 | 1 | 240 | 4.907
Height -.719- 526 1872 | 1 | ann 487

catBMI | 115061 | 90476 | 1617 | 1 | .203 | 9.343E49

Residence -2.442- 1.641 2.216 1 137 .087
Job 78112 | 62.009 | 1587 | 1 | .208 |8.386E33

Smoke 53.680 | 41.238 | 1.695 | 1 | .193 | 2.056E23

Alcohol | -220.984-|17899.810| .000 1 | .990 000

Marital 1 ;530 | 3011 | 259 | 1 | 611 | 216
Status
Kids 25856 | 17.583 | 2.162 | 1 | .141 | 1.695E11

E"’S‘E'g -47.258- | 38533 | 1504 | 1 | 220 [ .000
ER 27677-| 18946 | 2134 | 1 | 144 000
PR 3.944- | 6.755 341 1 | 559 019
HER2 | -26.254-| 21672 | 1468 | 1 | .226 000
Hb 89031 | 7340 | 1480 | 1 | .224 | 7561.213
WBC 4340 | 3374 | 1654 | 1 | 198 | 76.685
Cr 1.108- | .838 1748 | 1 | .186 330
Liver

disonse | -93:129- | 6905.607 | .000 1 | .989 000

Kidne

diseasz -34.189- | 27.027 | 1.600 | 1 | .206 000

Beginning of

Cgmplaignt -.498- 525 900 1 | .343 608
Stage 7494 | 8330 809 1 | 368 | 1796.476

Constant | 5.330 |19185.055| .000 1 | 1.000 | 206.456

a. Variable(s) entered on step 1: Sex, Age, Height,

catBM I, Residence, Job, Smoke, Alcohol, Marital

Status, Kids, Family history, ER, PR, HER2, Hb,

WBC, Cr, Liver disease, Kidney disease, beginning
of complaint, Stage.

S e Sl sy e e (25)0 il g e SdeYl B ciglud)
'5;\35} LEtS =D )\.\3;\ seliaal cuil€ 3 ‘;‘A\.a.“ d.\.‘;ﬂ\ (e \.@.\.\s d}naa.“ ?3 g:_"\.“

i DA e gz Gy ¢ (F = 70.056) sbd aasmy s
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PP QP NENPUI S KE | IR P JEAC E DR P L PVg (N
Y=-1224.005 -37.055 X; +1.973X, - 4.513X; + 8.535X, +...- 63.410X55

relabisiuy) -8
el el Y1 d il ey @y A Bl V) AlSEe e Galanll — 1
(M/dL) adl Los Can s 5 5 smes (KY) aundl (55 (BMI) auall AES 5h3)
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Jall 5 (Marital Status) i I Jalall s (Mmol/L) il Jaall 5 (Alcohol) 6
(Family history with Ll Jalall 5 (CatBMI) (udldl Julall 5 (JOD)  (pualal
.cancer)

A @l Alsiull & juadll g (Patients history) ol puidl o 2800 o) —4
el G Aggiae 398 Y Ally ¢ gy § dall Jdadll e sldeWh gl pallsdl
i gial) il g 024 Lkl

sl 3 ULl Yiee Ladgeil dilabee i 5 53wl JasiV z el S -5
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s JSA s sl 3 e ol aa i)

:laal -9

Sl gall Ad 53 A Sea lll JaaiV 23 gl dadiid” ¢ (2015) ¢Jale Wiy cumn -1
oY) g Lolaif] a plel das FAEL GUa e BLaY) OV (andds e sac bl
A(83) 2aall ¢ (21) sl
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L Gl 4 Cpileal a8 o) lasy) Lsill ¢ (2017) ¢ jpnd dow cube =2
3N A ¢ Mo gl Eany "l Slidgy dil Ab R Slily Ao slaie Y (2013)
3y dadla [olaY)

Lhisl fralaall w2 Uil Ao 3 55 Lo 2l ¢(2016) LS )6 e S e =3
ey dads [t g3 N IS ¢ e gl Cuny "5 el 4

Oaa bl & Gl puidl ey S didat ¢ (2011) @000 xe sle cauld =4
¢ (7) Aadll <L Y/ g Lolaidy) aalel iae o Jiwa dll JasiV) =gl Hassnly 20)
(27) 2

5- Burns, Robert and Burns, Richard, (2008), “Business Research
Methods and Statistics using SPSS” five extra advanced chapters, chapter
(24) Logistic Regression. www.uk.sagepub.com/burns/website
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