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Using Linear Discriminant Analysis to
Determine the Most Important Factors
Affecting the Classification of Leukemia in

Sudan
(A case study of Al-Tawrah Hospital, Khartoum,
during the year 2022 AD)

Dr. Anwar al-Zein Babiker Mostafa
Omdurman Islamic University, Sudan
Email: anourbab1976@gmail.com

ABSTRACT

Cancer is one of the most common causes of death in the countries of the world, and
chronic and acute leukemia is one of the most common types of cancer in Sudan.
Therefore, it was necessary to determine the factors affecting the disease, study aimed
to: classification of the disease, The efficiency of the linear discriminatory function
model in classifying leukemia, the study followed the descriptive analytical
methodology , representing the descriptive side in finding descriptive statistics for the
variables that can lead to chronic and acute leukemia, while the analytical side
represented in building mathematical models and estimating their features,
significance of their capabilities and accuracy of their prediction, The study relied on
preliminary data through a questionnaire, and a simple random sample of 224 people
with chronic and acute leukemia was taken from inside the Khartoum Hospital for
chronic, The study used the linear discriminatory function method in analyzing the
data. The variables that affect the classification of chronic and acute leukemia in the
characteristics of the sample are (age - profession - and educational level), while in
the health and behavioral factors are: (smoking - obesity - blood disorders - kinship),
and the study concluded a number of Recommendations, the most important of which
are: the use of the linear discriminatory function in the process of classifying people
with chronic and acute leukemia in the future and the introduction of other variables
and factors that were not mentioned in the research. Applying an electronic file
archiving system to save files and protect them from damage and ease of procedure,
intensifying efforts in the field of combating the spread of chronic and acute leukemia
through awareness programs about the risks of the disease and the need for early
diagnosis and receiving the necessary treatment doses. Low-income people in
different states during the period of receiving treatment in different treatment centers.
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@l ¢ %89.7 A e sand) J< Akl A el A b msall Carieatl) A ¢ 235 (10) Jsaadl o
Of 2o e Laal) el () e sanall () o IS il 6 5201 224 Jual (10 330100 201
Lasd Lg‘)A“!\u_aLc}A;A\LG_J\M\g_\LcM\U.Au_m_:aa'_\_x;u_)a\;@@u&eMMQ,:S S
C_tuj\ ydbu;a.wg\ ¢ UA_).AS\Y:JJ\ u\.k_).m.vu.u\_.aaﬂc_n_..ads..u% 923 Caiad Al u\Ja.\

%854MU\J\ o JAJJ]AS}‘aAALumll‘;‘}uJ\_H_Lk;\}\L_ﬂ_mﬂLMMMALuA 131‘;

12% cladl s a3 Mmmwwum\duu\emu&.ﬂwwm

. paalia
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408 sl g duaal) (ailadll Aadl) 4y juatl) dd)al)
1Oe gaal) (uuilad AR
Box's Test of Equality of Covariancegsis seaal) (udlad JLa) ¢ (11) Jya

Box's M 18.289

F Aprox 1.790
DF1 10
DF2 1.346E5
Sig 0.057

£20224 Y Ly Jilad ) sliuYL Tl slae ) (e 1 jrad)
e o) 2n Cun Gic saadl) (uilad LAY Box's M ksl e slae YU 4l as (11) Jsaall e
oAt Jsiy by opfie senall Guilad S5 185 0.05,0.01 e S) (A5 5ig=0.057 4xsinall (5 siue
pe o at ) daad) Gzl = i il Geilatie e geaall Ga ) O e paly (3) sl
Aagl oSy dpladl) el WA Aag¥ cpul¥) gl 8l i das ¢ e saaall G I il
L) Qe il i AN e oy oLl a8 sial) Cagiaal 5 3 Snail) Allal) 5 elae
A sleal) g Laual) Gaibadll dbadl) 4 janadl) ) < e 4 pina T4

S sleall g Laual) paaibaddl Ldadl) 4 jaail) Adlal) <l e 4 pira JLEA) ¢ (12) J

variables Wilks,lamda DF1 DF2 F Sig
X, 0.768 1 223 67.112 0.000
X5, 0.730 1 223 40.838 0.000
X3 0.689 1 223 33.138 0.000
X, 0.675 1 223 26.411 0.000
X, 0.546 1 223 12.147 0.087

#2022%L Ay iy Jalad SV S Tl ] (a1l
Aaanl ant s Ay Jact) AN b (0 o (S ) (S ) AlE) ) il A gins e g (12) Jsoal
) Sl _sia Of 323 5ig A sinal) (g siuay F o Adlas ¥ IS ey ¢ @il el e o il (g5 e JS
3l ol ey Y] it e € Ll L (el il Als - pal) il el il
el paxll) i e JB o 0S5 Caial Lo 5 4l el 23l Bl e Lol ¢ Ll
(el il s - o

(A Bl Y Jalaa g Adals) ) gdadl (13) g 10 93al Jalii Y Jalaa g Alalsl) | g3al)
Function]  Eigenvalue % of Variance| Cumulative % Canonical Correlation
1].482° 100.0 100.0 570
20224008y iy a1 3l sl dlae ] (e 1 jdadl)
Op owid) o) B ol I el ¢ 0,482 (ssbd alSI 3l Aad o) (13) Jsaal) e a3y
dalae iy ¢ Bl Suadll Ay (8 Lagin 35 40 () 2 grialadl sia Jall aall Gl sy Galialliic sene
pll U oy Al daas ) ) i) 5 4 pwaail) Alal) o Bl Y ) gadas ¢ 0.570 S5l bl )
e %33.0 0l (sl sl Jabae Jian 985 %33.0 58 S5l Lalii Y1 Jalaa g 55 o) ¢ aladl sl 3l
el Alls e ganall (35,8l () e ol
Wilks' Lambda 3stas) (14) Jgaadl ; Adlall 4 jpail) 5 68l A4

Test off
Function(s)]  Wilks' Lambda Chi-square Df Sig.
1]0.675 86.605 5 .000

220224 Y) iy Jalad ) AU Lalll e (e jaeaal
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(0.000) zseill 4510 Jsaal) (e W Gty Cus Wilks' Lambda Ul &35 (14) @8 Jsaadl con
gl o Ju ellds 54 a Glaja B8 a e @58 @il 5315 0.675 1Y (aSlig 3elias) 4 ()
Al e el aall U pes ubeaal) G aedd 23 il 1 e slaie Y Kay g Al & Saail) 5 g8l

) A1) 5 laa (15) o3 Jsaall 3 i) A1) c5halae

&) ydall i alzall
il 0.782
LAl s 0.420
Al 3l Al 0.092
Ty L) 0.261
pdll il phauly Ala) 0.374

220223350y @by Jalas ) sl Zald) slae) (e 1 jaeadll

e e S Ll Haaad) il paial o3 20a3 s ¢ 5kl i el A EBlas (15) 4 Jsoal i
s Agaal Y JEial i) o iy o2led Jsaall e . aieall prdall a8 8 Al & i)
g papl) A1 8 Al b linn bl AU e (ol il g5 0,782 4Sa ilS 5 (Al i
) Ui L5 33 a3l pdl e ses ALaY) Judiad o Rl Jima 313 L S (i f3a
o Ala) Aaalion paliy 550,420 4iad 5 Gl Al i 4l cdlal) adl o st e ganey placiall]
@ ¢ 0.374 4iadis aall Gl jhaaly AlaY) e 4y & ¢ aladl 5l (e el aall e e ubiadll Gaal
B sl A 0085 (Sapy <0.092 ey Sl Zall I e &5 0,268 Aiandly Alall i
" ob LS A Ll g Famal) paibadl] 2kl
2 S A ) A

lik(j) = 0782)(21(]) + 0420x22(]) - 0374‘3(25(1) + 0261X24(J) + 0092)623(])
(s el Jalaill Caieatll il G (16) Jisaad) 1g Jaall) Jalaill Clyiaatl) guild

Original Count Group Predicted Group Membership Total
el aall G Aad) aal) ¢y
Aal) aal) (s s 14 68 82
% Cra el adll (s yuu 76.1 23.9 100.0
Aal) aal) ¢y yu 17.1 82.9 100.0

.a. 78.6% of original grouped cases correctly classified
22022400501 Sl Jalas 1 2L YL Bald) slae) (e 1 jadl)

Gl ¢ %78.6 A e sanall J< Aphadll & el AN b prascal) Caieadl dus o aa3 (17) Jsaad) (e
O aad Laiy | L) i ) Cile sanall ) eamaa S0 catila 38 308056 224 dhal (10 38LE8 176
Lad | s AY) Cle sanall L) ddiladll Gle ganall (o chiila Eua L hIA Lgdiial oS saalis 48 cllia
gonal) 5l s (gl ¢ Gadall adl Gla s Onbaall ana IS8 % 76,1 Cainad A o 2
Ly’ 9482.9 caiad Allall o) 2 XSy | aaliie 34 sl cllad) f culis Loty 58l 108
14 ot cilladly mia (<5 52805 68 il cielain) gl Alal) aal) s o Gabiaall lamis
. daalia

il gl g il 12

sl :1-12

Akadl) A Jnall AWal aladinly oo gudly aal) (s Cpbiadd) Ciyiat e i Sl ol gall sl o (]
() (5 sivaal) ¢ yanll ¢ Ligall) A Al dpall (ailiad jsaa b

Ghadll 4 jaatl) A alasiinly ()1 saally adll Gl e Cpbiaall Cagiat e g ) Jal gl aal o 2
() il el AlaY) el L) iyl il Al ¢ il o dpaal) s 48 gl Jal 2l ) sae b
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