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Abstract

Introduction: Identification of the frequency of malignancies in different social
groups according to climatic conditions is considered a primary component of
prevention programs at various levels. This study aimed to investigate the
epidemiology, survival rates, and geographical distribution of breast cancer in
Ilam province, Iran, from 2018 to 2023.

Methods: In this epidemiological study, the data of 410 patients were collected
from the cancer registration program and death registration data in Ilam
province.

Results: Out of the 410 cases recorded over the five years, 8.5% had died due to
breast cancer. The highest prevalence of this disease was in regions with a
medium semi-arid climate, while the lowest prevalence was in the extremely dry
climate region.

Conclusion: Results showed an increasing trend in the incidence of breast
cancer in Ilam city. Therefore, it is necessary to implement prevention and
awareness programs focusing on risk factors in the female population, and also
emphasize the importance of screening programs to address the danger.
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Epidemiological and geographical distribution ...

Introduction

There is a clear difference in the prevalence and
frequency of each type of cancer in various
regions (1). Studies show that breast cancer
prevalence is high in latitudes above 32 degrees,
with environmental factors, geographical
location, and employment status being related
to the disease (2). Regarding the geographical
differences in cancer mortality and disability
worldwide, breast cancer appears to be
particularly influenced by environmental
factors (3). Therefore, registering the disease by
geographical regions allows for testing disease
variability patterns and identifying high-risk
and low-risk regions (4). To address these
issues and explore the interaction between
breast cancer and influencing factors, this study
aimed to determine the spatial distribution and
clustering patterns of age-adjusted breast cancer
incidence rates in Ilam province.

Materials and Methods

Data on the age-adjusted incidence rate of
breast cancer per 100,000 population for five
years (2018, 2019, 2020, 2021, and 2022) in all
12 cities were obtained from registry-based
sources.

This uni-center cross-sectional study was based
on registry data of patients from Shahid Mostafa
Khomeini Hospital (RA) in Ilam province. The
data included their address of residence, year of
disease onset, age, gender, and marital status.
Next, geographical coordinates for each patient
were determined using Google Earth software
based on their address of residence. A
significance level of a = 0.05 was set for the
study.

Results

From 2018 to 2022, the incidence rate of breast
cancer was higher in urban areas, compared to
rural areas, especially in the age groups of 65-
40 years and < 20 years (Table 1).

Table 1: Incidence rate of breast cancer by age group of urban and rural population during the 5 years of
study per 100,000 people
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Variable 2018 2019 2020 2021 2022
Age groups (years)
> 20 1.22 1.63 1.83 0.57 2.35
39-20 13.56 14.34 15.36 17.06 19.86
65-40 34.78 35.34 40.4 38.3 45.23
88-66 20.35 23.25 27.4 29.4 31.1
Location
Rural 4.56 2.98 3.05 6.61 3.34
Urban 14.56 12.98 13.05 16.78 13.35

In the present study, the highest incidence rates over the 5-year period were observed in the cities of Ilam,
Dehloran, Abdanan, Ivan, and Chardavol, respectively. The lowest incidence rates were observed in the cities of

Badreh and Holilan (Figure 1).
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Figure 1: Number of patients by city according to available data
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The study on the spatial distribution of breast
cancer in Ilam province revealed that the
highest prevalence of the disease occurred in
regions with a severe semi-arid climate, with a
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total of 240 cases in the study population.
Additionally, there were 114 cases in semi-
humid climate regions (Figure 2).
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Figure 2: Distribution of patients in the six climates of Ilam province

Discussion

The present study investigated the distribution
of patients in different climates of the province.
Ilam city had the highest breast cancer
incidence rate, followed by Dehloran, Abdanan,
Ivan, and Chardavol. Holilan and Badreh had
the lowest incidence rates. The discrepancies
between the statistics reported in this study and
those of other studies may be attributed to the
time gap between previous studies and the
current study, as well as other factors
influencing non-communicable diseases. These
include environmental factors, such as
radioactive materials, socioeconomic
conditions, and the wunique geographical
location of many industrial cities in Ilam
province, which may explain the differences.
Additionally, minimal attention has been given
to the study of geographical epidemiology in
various provinces, despite environmental
factors being essential risk factors for non-
communicable diseases. Hence, it is crucial to
conduct geographical epidemiology studies in
different provinces to identify disease clusters,
new risk factors, and necessary preventive
measures. If epidemiologists desire such an
epidemiological perspective, a comprehensive
understanding of disease clusters and the
development of a disease atlas will be
necessary, ultimately leading to advancements
in medical geography studies.

Conclusion

According to the results obtained from the
mapping and incidence rate, women living in
the cities of Dehloran, Abdanan, Ivan,
Chardavol, and Holilan are at a higher risk of
developing breast cancer than other cities in

Ilam province. Therefore, it is expected that
more health services and human resources will
be allocated to these cities to treat and prevent
the infection of women at greater risk.
Moreover, the highest prevalence of this disease
was observed in regions with a medium semi-
arid climate, while the lowest was observed in
the extremely dry climate region.

References
1.Soufiane B, Adim H, Belarbi M, Adda C,

Benazzouz EI, MIMOUNI A, et al. Study of
a breast cancer epidemiology among the
patients: Case of Tiaret region, Algeria.
Models & Optimisation and Mathematical
Analysis Journal. 2023;11(1):11-6.

2.Pohl SA, Nelson BA, Patwary TR, Amanuel
S, Benz Jr EJ, Lathan CS. Evolution of
community outreach and engagement at
National Cancer Institute-Designated Cancer
Centers, an evolving journey. CA: A Cancer
Journal for Clinicians. 2024.

3.Goldfinger E, Stoler J, Goel N. A Multiscale
Spatiotemporal Epidemiological Analysis of
Neighborhood Correlates of Triple-Negative
Breast Cancer. Cancer Epidemiology,
Biomarkers & Prevention. 2024;33(2):279-
87.

4.Abbasabadi N. Understanding Social
Dynamics in  Urban Building and
Transportation Energy Behavior. Artificial
Intelligence in Performance-Driven Design:
Theories, Methods, and Tools. 2024:211-30-
2024:21130. doi:
10.1002/9781394172092.ch10.


http://dx.doi.org/10.61186/ijbd.18.2.39
https://irjbd.com/article-1-1135-en.html

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.61186/ijbd.18.2.39]

g Allie
b (B gw (LS1 s3> 9 S o guovd! Q9395 Alw oy (L )
1F+Y —1135 ol Sl b pY st 4

v . Y . Y . a .

(GOS0 59 g ¢ ‘;J).a..o e).bl.w‘ AE‘"-“L‘“W)G"?‘L“'!‘LQJ‘

Sl @b el (Ko pole olils ¢ slozal = Sly, sbraun] Slidss 55 0"

(65958 gz sl (S 5 T o e bl i Sl bl Sladllas asly oS g o’
Sl @) el

Oyl ‘@U s‘a)u S pele oisls (S saSiisls ‘6)5J95J| ohfr

oA

s ol Ll Lol alies sloim] sloog S 4o b ponsoy Slslyb oluliss :aoniie

o sk 4 adllas pl 0ed co Cgne alize Zohaw (o (6, Kiy sboasl y Lol
D el VYV EATAZ Jlo 5l 301 sl o iy Ol (2Ll 2555 5 (535190

o besls g ol ol Aoy 5l esls TV (Soselgeanl axlllas ) jo i gmyp P9
&lr nle LB slel Sy 5 V7 a5eai SPSS I3l 5 5l o (g pslaaz p3! bl 3 S 5o
ool (sl ArcGIS 38l 53 51 o oolaiwl +/+ 0 (g lo gxe g b )l sl 50 gy 2

ol oolaiwl W co las 1y eU1 il o liny Gl s 59,0 Olpee 45T LSl i ands

Wlos,S g8 by b s o 4 TAD (Jls 7y Jsb 5o ool ol 950 Yo 5lilaaidl
AT el easlive e g Wy lie o (510 S (Ko 9 350 1OV Al iy sl (5
(n) pogdhe g LT bl 53 55 i yiiion 5 Woer JLe FAL Fr 09,5 00150
3¢5 oaidlid 45 0g IAF 4 Suo lige et ld Jlake (lyge SlSe (Ko 355 50
@l g ol b (iblio )0 (55l ool £ (2o Consl Glaiogs (5581 g lSe (Siano

g Sl glgn g 0T b adlaie o o] oy e g lawgie SiSdeds

Ol 1y o3l ol 5o Gl Gl s 590 Glime 50 (ctalidl Wiy, canlllae gl 16 oS A
ooz )0 )Ja> J.a\}c ).’)5)&.’ L: Ls“""’u;‘blfiﬁ 6}5“‘*’ éhuuﬁ 6‘)—?‘ ‘L‘ﬂl).gL;.g RER
Lol 65908 53 b allie sl 6, 5L 8 laasly ol 1 0ST Grimren 5 05

S

(de ddes
Oy Ol dasyless
1£-£40A(Y): YA_OY

VRV syl GG
VRSN /R iy g,

1] ghanno 0unns 95
s.shafiei63@yahoo.com

VYA(Y): ¥a-0Y


http://dx.doi.org/10.61186/ijbd.18.2.39
https://irjbd.com/article-1-1135-en.html

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.61186/ijbd.18.2.39]

e 3 S 135 s 3

VAC)FA-0Y

bl olulid 5 6 low Sy mess SlagSl ales]
a S hy @l (V) aS e pal 81, oS 5 sl
Jolss 5 by Ol G Jolad (o) 5 Pl (2
sl 5 Gl m588 end San b Lo aslllas (ji5e
bl oads aad Ly Gl s 555 liee (ginalis>

s plomil M sl 53 s

L W9y 9 dlge

axdllo 0 yg0 ddibio 5551990

ot 4z FPADY )Y claiso b ol oy 5o o3k
il gl el o0 By 55 4z FYYPFANS

OF) 5l 3le b S e 50 (Jole YFF) osls FYO

ools aubeo

O ool Gl Gl s 590 Ol 4 Lgrye laosls
VA Jlo m Soe 4y Cumez S8 Ve e LR
3ot gl VY 2 0 (VoYY 5 VoY) J¥eVe (YN
St Oliylo 1 hlem eaticnd glaosls el
doe Goyol Jelis oDl olewl (o) (g abas
Job Cndg 5 iz o silom 9,8 Jlo 255
JAL»» axdlas 4 9959 6L&b)L.9.4 S 00 lbl;u‘ L&:ui
Ot Gl 2hd aseis @Ml Ll o coeSu
Sledbl cod A FV TP ol o (et lawgs
5 58 slaglivl 5l &zl pas (Sloys 8150 50 Lo
Gl el 9550 0 oogdas slrosls sg>g pas
I bylas cpl a5 ol 3l 0 (ope 5 S po «(539042)
Al Blds dslllas l assly

ool b jley jo oldlias Glabuw wa d> e 4o
lag,] cogSw oo (ol wla! 5 Google Earth l58ls 3
obil slo s slaaiii g onldl slaosls i e
s ie, 5l eolaiwl b sond8l Gble pens (gl @O
o () JS8) ol 8 )ls AreGIS jl38ls 5y obygyo
Slom sloodls b5 sl olaa¥ s a4 o8l Y
alizes ool jo llen G5e 2555 b ad Sligren
O =/0 g o goe phaw 05i Judoo g 43550 ol
Al a8 5 L s adllas sl

dodio

S gl et S by Gl Ol
(WHO) il el glosls wluly 5 ICD-10
BN B s s b o0 Al (Lol og I ks 4
il | asisl el b oleadlss 5 brye
Ogebee SG VYT Jlo ;o a5 058 o0 00 ywess (Vo))
rolpe 53 Ol gl Glilem Sl 4 wpax e
AVl g el s ,0 Vosgas aulidl logd adlal les
oaeds (1) d9doe Sye 4 mie )50 e FY
ol £ 5 leyo YL sloa s Lo 4 iy plbo s
(F) ol (Gl aline SG 05 s 0 s 5bowe

39 Ol B glyil £485 a5 wao o lis Dladod
S shezme 5 2L (goly Llyd ) adlais 2
g5 o Glld 5 gaed o BT Dol ) o)l
olis Oldlas (V) o,ls 0429 calizre 3blia jo ol
@z Glagose o Ol Glbyw goad o5 2830
@Bl 5 e Ll g Sl YU a0 YY1 9L
AN el b po (g lon (nl b ol g5 iz

oo Sy grhie adlhe Sy lSen 5 g ke
3 Ol g Sliwgp Gl Gloi- S ()l pass
SV sloasss ks alodl (ylpl gz cola)S ol
ghe » gladss Jolos leslital b iy Gl ym
S s S8 bl (o8 Jled 23u el et
ghe o Sl by Vb glaadys &5 J

O+) dias 2l 4l g ol ot
Ol azma Jalse (2520 53 (538,5 )1,5 0gally ;3G
ol gwyp (il ) Ken § Silga lawgs glasllas jo
O dhal) (o p Gln (2lES (Ko 593 S S
@2 0o (i) 065 ol s ez 5l (B e 5 S o
S EQD Comslame CoisS (a3Lh 5 (02 5 ol
Jolse g ok asle boe ol 5 o coiS Lol
o bl o] io S soliisl gy stamar selezz]
OIS (b Ol s 5l (8L 0 9 S e e (Al
V) 2305 AiS Cujlazms Somb SobS 50> 9
S e g e 0 QLS Glasglis Gl
Oty sy o0 515 4 (loz iy 5o Sl g Gl s
V) 3yl 13 dae Jolse 5 o i iy
OBl ol sblie pululy g)lom ' (onlpln


http://dx.doi.org/10.61186/ijbd.18.2.39
https://irjbd.com/article-1-1135-en.html

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.61186/ijbd.18.2.39]

Deterministic

Interpolation

ol iy S5 sloms sole alo | ol IS0 g s plil

Geostatistical

With barriers

IDW

GPI

LPI

Kriging/CoKriging

|
|
RBF I
|
|
|

Aerial Interpolation

i Empirical Bayesian Kriging |

Kernel smoothing |

Diffusion Kernel I

Sl iz (2b09,0 =LPL (g pwlpw slabos iz (20U (59,0 =GPL calold (e (339 =IDW (2l 1390 lagb glgsl ) S5

(el b @lgi =RBF ((Jxo

Fig 1: Types of interpolation methods) IDW=Inverse Distance Weight, GPI= Global Polynomial Interpolation,
(LPI=Local polynomial Interpolation, RBF=Radial Basis Functions)

a5 Sdbl sy sbxl sl oY slaisle
s alel adgl slaaiis

Il olyso asl b

e 08 oo dploee V4 g V= uolis o (g0 el
Slade (Glasg>) odad SO g6l onimsylas Y+
e B b 3oL e (555 oazo s i
Wil YL Jlade STl oasSTy (66501 sams ylis -
FaS e as Jb 0wl ax g b aess oaimo L
Joe pl Jle glgeay cwl (SaiSl, exmslis
aibie SG o oylhe (2ld @98 (e Sl WS o
e sladie jo Gl se ) Joo ol 0l colanul
797 5055 Gilwosly 0pef 5 Cuiz (s wile
0aiSTy b olay cgldiss amesi LT a5 wmo e ot
2 2lad Ll slalnl o Jae ol Il (V JSs) el
2,08 18 Jelos sl

i SPSS 3305 51 ot sl ol s 51
Ooge cnl ol oslinul ple (LI g kel by, 5 VP
S o )b eadgl olag) ploreas 6 Lo anets )b &S
oS (Shlew 9 (SLb sl Glsieds Gl by 5l (20
Sl 3 e (e 43 sy 0,55 S aallhe (il
Sloools) a8l slrosls lgicds g 00,5 g8 Ly
Jelod s s sl wad ad)s L s (eud gl
oh9, 9 Rank Log) slad, v, slagyse;! 5l Waosls
§ e (sl e s 5 b o3lital SIS 5 5
RCICTR SN

IDW b,
IDW (bs) «lbogss slaghsy ples owyn 3l om
Solom 3550 50 39250 ol L 1) Sowen (o YL
o (IDW) alold osSae (200555 (V) JSS) ols ojlzs
Sk g o bogys slaghy, (nFesiaslis
Ggad blay polie Gwluly caiid (6,0 pdises glo o
Aol iy, ol bl (10) 358 s eslinul LI
a4 FSG0p diged bl a5 canloe ol ol el lgal
sl aals i 3l 5 )l b oa

alols ool s aiges abais o 4y (35 Lolas| LIDW o
a4z bl Oiy WS e Jos Slainsee S I G
Co p Ggs e g 09 e el Sl Ll alols
Ll a5 cul ol IDW Jol 0,5 o )15 alols 306
Bl a4 S (e 3 (6 e 56 Wb TG0 diges
abds o 4 ouds ooy plaisl 5e il axils g0
G B 50 5 digos ddad po wgSro alold b digad
SIS peiianns

6‘1.: S ol C’“) 9 ool ‘53[9.&5)») L;’j) uS) IDW
oXen L baosls a5 Slej o354 o )5 51 (6 ks
cowlie cilonds x5 00,03 jsbdy diges blL g dinsn
(VP el

ol S oyl glcasgass IDW g, (b ol b
osls a5l i ilw,lged a4 o] bled dacusgame
el YU e g5 b iblis s legias odsi 5
5559 3| b SOl ales ¢ Sl Kivrod easd (6l
Sas ookl EXCEL e ,o GIS ldles 4

VAQY): Ya-0Y


http://dx.doi.org/10.61186/ijbd.18.2.39
https://irjbd.com/article-1-1135-en.html

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.61186/ijbd.18.2.39]

e 3 S 135 s 3

ol slp sy gble Arc Map lasxe 5l solazwl b

S5 VF ojee FYe LV D) wl exie ghles
S 09,5 Xdg 5 (LAFIDA) L& YAF ¢ 0,8 (LYITY)
5wy 1y Slghyd oy g a3 YOP L JL 2O U T
Sl 69,90 g Jle Vo 5l 1eS g 0,5 oS >
3o Sl Gl s 590 Glime FYY B Y-VA Jlo
2 oy & alivgy bl b aglie )5 o8 3blo
).a.w.«.)sJLwY’ )‘)leJLw?a G ¥f- w&L@oB;

.(\ de?) o [TV

Seolaiwt b by b s 5,50 TV ol asdllas o
Al Gleol (VE ) 1¥A8) ale O ol jo &ad slaosls
aS og Jlo 0T fllen s Sl ol olulils
oo Jls A LT G iceme s Jlo Vo o] cn s>
SN e bl j0 aey0 AR @ lse ol 5l csls
Jdo a4 dls B 0y90 Jsb ;0 do 0 AD 9 W05 e

253,85 B Gl ol

Table 1: Incidence rate of breast cancer by age group of urban and rural population during 5 years of study
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