International Journal on Vol.10 (2020) No. 4
H ISSN: 2088-5334

Advanced Science >5N: 2088-533

Engineering

Information Technology

Using Multivariate Analysis to Study the Spread of Transitional
Diseases in Iraq
Aseel Abdul Razzak RashéefiRawaa Salh Al-saffArHusam A. Rasheéd

2 Collage of administration and Economics/ Statistics Department Mustansiriyah University, Iraq
E-mail: ‘aseelstat@uomustansiriyah.edu.iq

Abstract— Medical and technological development has achieved continuous successes during the last period. However, the statistics
received from the World Health Organization (WHQ) show the suffering that millions of people are subjected to daily as a result of
their exposureto transitional diseases. The most prevalent transitional disease in the Iragi provinces and for all age groups for both
gendersiswater pox disease, followed by cutaneous leishmaniosis and then mumps. The most affected gover norate with transitional
diseases is Baghdad Governorate (Rusafa Sector), followed by Dhi Qar Governorate and Baghdad (Al Karkh Sector). The most age-
groups affected with transition diseases are the categories (5-9) years for males, followed by (5-9) years for females. The highest total
contribution to the first axis was for cutaneous leishmaniasis, followed by mumps, then Basil dysentery, as for the absolute
contribution in the first axis, it was Dhi Qar Governor ate, followed by Baghdad. Ther e are more than 14,000,000 people who die each
year because of these diseases, and most infections are concentrated in developing countries, including Irag. Hence, this research is
vital to examine the extent of transitional diseases in Iraq for different age groups, both male and female gender. The use of the
multivariate method, which is the correspondence analyses, it was found through the research that Baghdad (Rusafa Sector) has a
high incidence of transitional diseases and thelargest age group at risk of transitional diseasesis (5-9) yearsform male gender.
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simple corresponding analysis to study (data classified as
[. INTRODUCTION multivariate and discrete) and represented by transitional
| diseases and knowing the most prevalent types of
transitional diseases in the Iraqi governorates, according to
age groups and gender [6].

The developments in the field of combating transitional
diseases, and the availability of antibiotics to eliminate these
diseases, did not prevent members of society from
developing new diseases, or the return of some rare diseases.

The sources of infection and methods of transmission vary II. MATERIALS AND METHOD
from person to another. Moreover, the transmission of o Correspondence Analysis

infectious agents from the infected person or the carrier of . R
the disease or animals were infected with diseases common Correspondence analy_S|s is a multivariate method that has
to humans and animals. been knqwn for a long time. Furthermore, C_:orrespon(_jence

The diseases may be transmitted from the environmentanalys's is a_spemal case of correct correlation analysis that
close to humans, including food and drink contaminated concerned with analyzing the metadata and non-meta data.

with microorganisms that cause the disease. TransitionaIThere is a special kind of graphical display that rows and

diseases are classified as serious in that they often caus‘éommnS are_dra_wn_as two-dimensional points. The location
f theses points indicates that they are reconciled [6]—[8].

death as well as permanent or temporary complications suci?
as polio, which causes permanent disability.[1], [2] Disease 1) Weighted Euclidean distance: If the points B and A in
can be defined as resulting from the transmission ofthis field are the sum of the squares of the weighted
microorganisms, like the viruses, bacteria, fungi, or parasitesdifferences for the coordinates as follows [7]:

from an infected person to another healthy person that leads

to his illness.[3] Correspondence analysis was used as a tool 2 —(A_ _R) =i }

for analyzing disease data; given that the symmetric analysis D" (A B) =(A-B) T Dq (A-B) .01 (A)-B)) @

is a classification tool from two sides, the research covers all q: q: diagonal matrix with dimension J, in which the
governorates of Iraq except the Kurdistan Region and theyismeter elements represent weights.

age groups and both gender[4], [5]. In this paper, we used a
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2) Chi-sguare (X2) unit measure: It is the distance  symbol(t ,s), respectively, and the diagonal matrices of (t ,s)
between the profiles by means of the weighted Euclideanare, (D_t,D_s), respectively[15], [16].
unit of measurement, and by using the profiles the square of
the area fromlb toJ(" b )are [9]: P=(1/(M..)) 3)

(b—-b)" D;*(b—b) (2)  The profiles of the rows and columns of the matrix (P)are
— - vectors for the rows and columns divided by their
corresponding sum and symbolize the profiles of the rows
3) Profiles: Are the percentage frequencies whose sum is and columns (t ,s), respectively[17], [18] .
equal to one, and the side section vector (row or column) is - i
the result of dividing each value in (row or column) by the C. The application Sides
sum of that (row or column) [10], [11]. Transitional diseases are spreading rapidly through

_ i ) ) contact infected people with healthy people. To create a
4) Masses. Each profile has a point, and accordingly, the paaithy environment for living and protecting people from

mass is the weight of that point relative to its frequency, andha transmission of these diseases. we have made two
the masses (rows or columns) equal the sum (rows oranalyzes as follows [19]: ’

columns) of the corresponding matrix, and the percentage . tpg first analysis: a study of the extent of transmission
frequencies represent its elements. The purpose of using diseases in Iragi governorates.

masses is to distinguish between weights for points and | T1he second analysis: a study of which age groups are

dimensions [12]-[14]. more susceptible to the transmission of diseases of

B. Algebra of Two-way Correspondence Analysis both sexes.

. o Hence, it was relied on the Iragi Ministry of Health's annual
Since the correspondence analysis is only related to the q y

percentage values of data, it is constant of (M..); therefore,report for 2017 (20}, [21].
the matrix (P) resulting from dividing the original data

matrix (Z) by its total sum will be relied upon. The sum of

the elements of the matrix (P) equals one, and that the sumn, Coding
of the rows and columns of the array (P) is denoted by the

I1l. RESULT AND DISCUSSION

1) Governorate coding:

TABLE |
GOVERNORATECODING OF DIFFERENT PLACES INRAQ
place place place place
1 Baghdad/Al-Karkh 6 Al-Dewaniya 11 Kirkuk 16 Al-Najaf
2 Baghdad/ Al-Rusafa 7 Diala 12 Wasit 17 Erbil
3 Basrah 8 Al-Anbar 13 Thi-Qar 18 Duhouk
4 Ninevah 9 Babylon 14 Al-Muthanna 19 Al-Sulaimaniya
5 Maysan 10 Kerbela 15 Slah-Al-Deen
« Age coding by gender
TABLE Il
AGE CODING BY GENDER OF DIFFERENT PLACES INRAQ TABLE Il
CODING TYPES OFTRANSMISSIONDISEASES OF DIFFERENT PLACES INRRAQ
Code | Age (years)] Gender Codle Age (years) Gende ) ) )
Code Diseases Code Diseases Code Diseases
1 >1 Male 9 >1 Female
Acute
2 1-4 Male 10 1-4 Female A flaccid H Chickenpox o Rabies
paralysis
3 5-9 Male 11 5-9 Femalg o hoid Viral
B Diphtheria | Typhoi P e
4 10-14 Male 12 10-14 Female P » Hepatitis A
. Cutaneous Viral
5 15-19 Male | 13 15-19 Female | C | Pertussis | J | cishmaniosis| @ | Hepatitis B
- - Viral
6 20-44 Male 14 20-44 Female D Measles K Black fever Hepatitis C
’ 45-64 Male 15 45-64 Female E Rubella L Toxoplasmosis| S HeVlarfi‘tlis E
8 65 < Male 16 65 < Female : p_ —
« Coding types of transmission diseases F Mumps M Hydatid Cyst T Meningitis
G Neonatal N Brucellosis U Bacillary
tetanus Dysentery
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B. Analyzing and Discussing the Results of the TABLE V

Corresponding  Relationship  between Types of THE MASSES AND THEABSOLUTEE)CONTRIBUTIONS TOALL TRANSITIONAL
Transitional Diseases and Iraqgi Governorates ISEASES
From the analysis of the two way contingency table Sorein contribution
represents the data of the matrix (z), where (s) describes the e e | mass Dimension Of paint to Of Dimension
types of transitional diseases and their number (21), and (t) Jhertia of tolnertia of
i ) N imension Point
describe the Iragi governorates and their number are (19), 1 2 1 2
Using the program (SPSS V23) [9], Table | represents the a .005 131 245 .000 .034 120
summary of the analysis of the contingency table, we notic b .000 839 427 .000 015 018
through the column (inertia) that the sum of the total inertig—< .006 | 489 | 1011 0021 .06% 067
. d .000 .083 .405 .000 .001] .021
of the (18) axes has reaqhed (;14.8%) of the total variancg;— 00 —ee 647 000 034 054
Where we note that the first axis has formed (42.5%) of the— ¢ 130 1.089 1442 536 208 973
total variance of the contingency table, for real data, while g .000 526 .185 .000 017 019
the second axis has formed (23%) of the total variance of the__h 463 288 -363 059 :298 645
contingency table, for real data, we can also note from t ! 012 | 766 | 897 | Oi1l 103 123
. . . . . j 175 1.284 272 443 .802 .828
proportion o_f inertia for each axis, that the first and secong—, 004 1072 72 008 201 220
axes have interpreted the ratio of 57.1%, and through the 009 643 437 006 074 099
value of x*2 , and we can see a significant sign between the m .006 584 339 003 | 149 187
disease variables and the governorates of Iraq in terms of the n 021 119 1.400 -000 -002 -194
number of injuries, because the value of sig was 0,000 whigh—2 000 | 795 | 339 | 0000 .057 065
. p .080 250 169 .008 046 062
is less than 0.05. q 031 346 994 006 | 065 458
r 012 512 389 .005 112 160
TABLE IV s .001 621 .196 .001 .018 .019
SUMMARY THE TRANSITIONAL DISEASES WITH THEIRAQ GOVERNORATES t 016 069 786 000 002l 185
. . Singu|ar . Pr Oportion of Inertia u .028 2.215 1.274 .213 445 .554
Dimension Value Inertia Acc?cL)Jrnted Cumulative /-\Tcélt\;? 1.000 1.000
; :igg ggg :%8 g;(l) From the Table VI, we can observe from the mass column
3 380 144 126 696 that transitional diseases are more prevalent in
4 332 110 096 792 Baghdad/Rusafa governorate, because they have the largest
5 304 092 080 873 mass, reaching (0.212), followed by Dhi Qar governorate,
6 197 039 034 907 where it reached (0.094), followed by Baghdad/Karkh
7 174 .030 .026 .933 (0.087), and the governorate of Baghdad / Rusafa had the
8 471 .029 .025 .958 highest absolute contribution in the second axis, amounting
9 .138 .019 .017 975 to (0.455), while Dhi Qar governorate had the largest
10 .109 .012 .010 .985 contribution in the first axis, reaching (0.390).
11 .087 .008 .007 .992
12 .073 .005 .005 .997 TABLE VI
13 .047 .002 .002 .999 THE MASSES ANDTHE ABSOLUTE CONTRIBUTIONS TOALL
14 .032 .001 .001 .999 GOVERNORATES
15 017 .000 .000 1.000 place Score!n Contribution
1? 813 888 888 1888 flmensonz of Polij?rtntgnls?;tiaof of Dimir;s")%r;;tolnertia
18 .000 .000 1.000 1 2 1 2 total
Total 1.148 1.000 1.000 1 492 | 310 032 017 354 .10 457
Chi-Square= 114858.789with Sig. =0.000 O = ol e
4 .293 .616 .004 .026 .037] 119 .15
We note from Table V the absolute contributions ofl_5 -906 -136 051 002 522 .00¢ 531
diseases (rows) in each axis, where we notice in the ma 33 fc?ssl '_;?; '_2% '_ggg égz '.gij ﬁji
column that the most prevalent diseases in the Iraqi s 1310 | 165 .002 .000 356 .00 36
governorates is the disease (water pox) with the symbol (H)-2 098 | .368 :000 005 005 .05 .05
. ol , 10 .143 377 .001 .011 .028 .143 171
because it has the largest mass of ( 0.463), and it is followed 7 569 T 702 "006 051 24 61 3b
by the disease (Cutaneous Leishmaniosis with the symbol J); 12 547 205 015 003 298 03] 300
where its mass reached (0.175), followed by the disease 13 | 1.643 | .758 -390 113 668 104 778
(Mumps with the symbol F) whose mass was by (0.130), ang—a——%% 25 o e
in terms of absolute contribution in the first and second axe$; 15120 T 231 501 ) o o076 ost
we can see that Cutaneous Leishmaniosis has a higheriz 232 586 002 017 017 .05 070
Absolute contribution in the first axis amounted to (0.443), 18 455 766 .024 .091 182 .38 562
and does not have the largest block, we also note that thel2 098 | 1023_ 001 2 009 444 44
mumps disease has the largest absolute contribution to the

second axis, as it reached (0.562) compared to other diseases.
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C. Analyze and Discuss the Results of the Corresponding TABLE VIII
Relationship between Transmission Diseases and Age THE MASSES AND THEABSOLUTE CONTRIBUTIONS TOALL TRANSITIONAL

Groups with the Gender Factor DISEASES ST
The data was arranged by dividing the age groups into (16) Scorein Of point to the Of Dimension o
categories, the first (8) categories represent the numbers 0Ofdisease Dimension inertia of Inertia of Point
injured males, and the second (8) categories represent the Dimension
number of injured females. This research aims to study the 1 2 1 2 1 2 | total
effect of gender in the two-way intersection. The table wa a 608 | 1.493) 003 028 103 43 .59
relied upon in analyzing the data and represents the matrix_ P | 1.686 | 233 | 000 .000] 086 .OOL .0&
of the conjugation matrix (z), where (s) describes the types_ ¢ 403 | 3566) 002 .204] 01y 848 863
of transition diseases. The number (21), and (t) describe the 9 420 | 244 | 000 .000] 133 O3t 163
age groups of males and females and their number (16), THe_© | 168 | 233 | 000] .000] .08¢ OOt .08/
calculation has been done by conducting ( SPSS V23),[9]__f 202 | 626 | 010 .137) O7rz 480 SR
Table VII represents the summary for the analysis of the__9 124 | 7273] 000 007 .00 650 631
contingency of (15) axis was obtained. h 403 160 142 032] 793 .087 878
i 1128 | .130 | .030| .001| 771 .00F .778
TABLE VI i 302 270 | .030| .034] 366 .20p 571
SUMMARY OF THE TRANSITIONAL DISEASES WITH THEAGE GROUP k 437 2.818 .002 .093 .031 .897v  .928
Dimension | Singular Value Proportion of Inertia ' 3481 AaT 212 005 63p .007 .642
Accounted for | Cumulative m 2218 | 349 | .057| .002] .928 .01p .944
n 2481 377 | 242 008 904 015 .919
1 531 505 505 0 675 523 .000| .000[ 126 .05B  .179
2 372 248 753 P 387 | 106 | .022| .002| 304 01 .320
3 264 125 878 q 1736 | 227 | .175| .004| .71f 008 .720
4 .201 .072 .950 r 1615 | .156 | .060| .001] .680 .004  .685
5 110 .022 .972 s 1631 | .123| .007| .000] .623 .00 .626
6 080 011 983 t 033 | 2463 .000| .262] .000 .868 .8G8
7 064 007 990 u 351 | 1534 .007| .179] 065 .865 .929
Active 1.000 | 1.000
8 .053 .005 .996 Total
9 .031 .002 .997
10 .026 .001 .999 THEM A TASLE IX AL AGEG
11 019 001 999 HE MASSES AND TH BAS,\%LléLiD::LTcB;-lL—gESNS FORALL AGE GROUPS
12 .014 .000 1.000 Scorein Contribution
13 .013 .000 1.000 Dimension
14 .008 .000 1.000 Place ?Lg?igtotfo Of Dimension to
15 .005 .000 1.000 1 2 Dimension Inertia of Point
Total 1.000 1.000 1 2 1 2 total
1 .052 | 2.744] .000 .345] .00 .85  .855
From the observation of the inertia column, we notice tha 2 -306 657 015 A101| .13 437 57p
the value of the inertia for the first axis (0.282) representy 3 428 | 242 | 064 029) 73§ .16p 903
50.5% of the total inertia, while the inertia of the second axi§ 4 -366 510 035 097 282 .38p .66
was (0.138) and constitutes (24.8%) of the total inertia. Thug, 5 544 125 036 003| .39¢ .01p 411
the first and second axes constitute (75.3%) of the tota] 6 | 1028 | .058 | .075| .000] .730 .00p  .732
inertia, and therefore they are sufficient to interpret the| 7 1687 | .166 073 001 .661 .004  .665
original data. Moreover, by observing the value of (sig), we| 8 | 1630 .621 ] 014 .003] .397 .04p 438
find that it is smaller than (0.05), and this means that there is 9 086 | 2.639| .000 .297| .001  .B87  .889
a strong relationship between the types of transmission 10 -325 543 016 063 211 414 625
diseases and the age groups of both genders. 11 .398 .105 .043 004 677 038 .71p
From Table VIl we notice from the mass column that the| 12 311 374 .019 .040| 434 44D 874
chickenpox disease has the largest mass, which amounted [to 13 894 .087 .081 .001| .802 .00p .80B
(0.463), which is the most prevalent transitional diseasg 14 | 2.340 .304 429 .010| .784 .00p  .793
followed by Leishmaniosis disease, where its mass reached 15 | 1.994 | .240 .093 002 871 .00p .880
(0.175), followed by mumps disease (0.130), and so on fof 16 | 1322 | .682 .008 .003| .40 076 .482
the rest of the diseases. From the contribution column, we total 1.000 | 1.000

can notice that Measles fever has the largest contribution in

the first axis (0.242) despite having the lowest mass in the From Table IX, we can notice that the largest mass was
mass column (0.021), whereas Meningitis disease was thefor the age group (5-9)-male, where it reached (0.186), while
largest contribution in the second axis, where it reachedthe second mass was for the age group (5-9)-female as it
(0.262) despite having The least mass in a column of masseseached (0.143). However, they did not have the largest
(0.016). percentage in The contribution of the axes, where we note

1546



that the age group (20-44)-female got the most significant [5]
proportion of the contribution of the first axis as it reached
(0.429) while the age group (<1)-meal had the most
significant percentage of the contribution of the second axis, [6]
where it reached (0.345) Despite having the least mass.

IV. CONCLUSION

The study showed that there is a significant relationship ("
between the types of transitional diseases and the Iraqi
governorates, and between these types of diseases and age
groups with the of the gender factor. The most prevalent[8]
transitional disease in the Iraqgi provinces and for all age
groups for both genders is water pox disease, followed by
cutaneous leishmaniosis and then mumps. The most affected
governorate with transitional diseases is Baghdad [9]
Governorate (Rusafa Sector), followed by Dhi Qar
Governorate and Baghdad (Al Karkh Sector). The most age-
groups affected with transition diseases are the categories (5-
9) years for males, followed by (5-9) years for females. The [10]
highest total contribution to the first axis was for cutaneous
leishmaniasis, followed by mumps, then Basil dysentery, as
for the total contribution in the first axis, it was Dhi Qar
Governorate, followed by Baghdad (Rusafa Sector). The agd11]
group (20-44) years for females had the absolute highest
contribution from the first axis, while the Malta fever
disease was the most common transitional absolute diseasg2)
contributed to the first axis. Increase the number of health
centers in governorates with a high population density to (13]
reduce the spread of transitional diseases in Iraq. SpreadingM]
a healthy culture among people and encouraging them to
review health centers when they feel ill and not to take [15]
medications without consulting a specialist.
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