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Abstract

Background & Aims: Colorectal cancer is one of the most common cancers in the world. A review
of cancer incidence and prevalence data in Iran in recent years has shown an increase in colorectal
cancer. The aim of this study is to investigate the epidemiology and trend of colorectal cancer in West
Azerbaijan Province.

Materials & Methods: In this registry-based trend analysis, data collected by the Cancer Registry
Center from the beginning of 2015 to the end of 2019 were included in the study. All cases of
colorectal cancer registered in the Cancer Registry Center of Urmia University of Medical Sciences
during this period were included in the study. Finally, the collected data were analyzed using Minitab
version 18 and MicroFit 4.1 software..

Results: In this 5-year study, 2,767 cases of colorectal cancer were recorded, and the average
incidence of colorectal cancer in West Azerbaijan Province was 12.46 + 1.80 cases per month. No
upward or downward trend in the incidence of colorectal cancer was confirmed according to the
results of the ACF and PACF graphs, and no seasonal changes were observed. According to the results
of the regression analysis, it was shown that increasing age and male gender are significantly
associated with an increase in the number of cases of colorectal cancer (P < 0.05). Please clarify
whether this P-value was significant for both variables (age and gender) separately or represents the
overall result of the model.

Conclusion: The results of our study showed that the number of people with colorectal cancer has
remained stable, and that increasing age and being male increase the risk of developing the disease as
well as the number of people with colorectal cancer.
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Extended Abstract

Background

Colorectal cancer is an important health problem
around the world, being among the most common
forms of gastrointestinal cancers as well as being the
four most common cancer in Iran (1 2). The incidence
is climbing in developing countries, including Iran,
making it the third most common cause of death in
these countries after cardiovascular disease and
accidents (3). Age, gender, lifestyle, diet, and
environmental exposures all impact its development as
risk factors. This study looks at the epidemiology and
the incidence of colorectal cancer in West Azerbaijan
Province from 2015-2019, specifically at which
demographic factors such as age, gender, and place of
residence influenced the epidemiology and incidence
trends. The research aims to answer whether the
tendency of incidence changed significantly during the
period of study, and which demographic factors had the
most impact on the trends we observed (1, 3).
Methods

This study purposed a trend analysis of colorectal
cancer patients utilizing cancer registry data from West
Azerbaijan Province from a five-year period (2015 to
2019). We obtained data from the cancer registry center
at Urmia University of Medical Sciences related to the
date of diagnosis, sex, place of residence, and age of the
cancer patients. To assess monthly patterns in
incidence, we used Autoregressive Integrated Moving
Average (ARIMA) time series models. We used
Autoregressive Distributed Lag (ARDL) and Error
Correction Model (ECM) to assess relations with
demographic variables, where both long-term and
short-term relationships were considered. The analyses
of the data primarily used MINITAB 18 and Microfit
4.1, and we set the significance to determine a
significant influence at a 0.05 level. To add rigor to our
study, we used ratio-based qualitative variables to limit

potential biases and false position correlations. In
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assessing the limitations, we had variables that were not
entirely possible to report (due to missing data), or
variables that were reported from the registry reporting
system inconsistently, all of which fell under our data
validation protocols (4).

Results

From 2015 to 2019, a total of 2,767 colorectal cancer
cases were documented in West Azerbaijan Province.
The mean age of patients was 63.44 years (SD = 2.77
years), with 58.84% being male and 75.21% residing in
urban areas. Time series analysis using the AR(2)
model revealed a stable incidence trend, with no
statistically significant increase or decrease over the
study period (P > 0.05). Additionally, no seasonal
patterns were observed, indicating consistent incidence
across months. The AR(2) model was selected as the
best fit based on the lowest Akaike Information
Criterion (AIC = 6.84). Long-term analysis using the
ARDL model demonstrated that age (B = 0.557, P =
0.006) and male gender (B = -12.2045, P = 0.049) were
significantly associated with increased incidence, while
place of residence (urban vs. rural) showed no
significant impact (P = 0.803). Short-term dynamics
assessed via the ECM indicated a correction coefficient
of -0.54172 (P < 0.001), suggesting that 54.17% of any
disequilibrium is adjusted within one period. The
model’s stability was confirmed through CUSUM and
CUSUMAQ tests, and the Dickey-Fuller test verified the
stationarity of variables, ensuring robust results. These
findings highlight a consistent disease burden
influenced primarily by demographic factors rather
than temporal or geographic variations (5, 6).
Conclusion

In contrast to studies from South Korea and Latin
American countries which found increasing colorectal
cancer incidence trends, West Azerbaijan showed a
stable trend during the study period (17, 18). This could

be due to local factors such as dietary characteristics,
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lifestyle, and lack of advanced medical diagnostic
resources, which may obscure underlying trends. Age
and being male were strong predictors of colorectal
cancer incidence, consistent with global evidence that
older age and being male are recognized risk factors for
colorectal cancer (20). The lack of seasonality is also
consistent with studies conducted elsewhere, which
suggested environmental or seasonal impacts as
contributing factors are very low. The stable trend in
the study could also be indicative of an improved
cancer registry system, leading to more consistency
than previous years, but underlying trends may not yet
have emerged as patterns shown in the data. When
comparing this study with studies conducted in
developed countries, it is noted that deceasing trends
were often linked to increased screening and healthier
lifestyles among study participants. There is an inherent
need for increasing preventive measures, especially in
a country like Iran (20). The results of the study
indicated there was value in healthcare professionals
targeting people in at-risk groups, especially older men,
for colorectal cancer awareness campaigns and
screening. Further research is also warranted for having
incomplete demographic data, and not truly capturing
rural under-reporting trends (17, 20).

This study found that colorectal cancer incidence in
West Azerbaijan Province remained stable from 2015
to 2019, with age and male gender significantly
influencing higher case numbers. These findings
underscore the need for targeted health interventions,
including educational programs and screening
initiatives aimed at men and older individuals to
facilitate early detection and reduce incidence.
Policymakers should prioritize strengthening cancer

registry systems to ensure comprehensive data

collection, particularly in rural areas. Future research
should explore local risk factors, such as dietary
patterns and genetic predispositions, to better
understand the stable trend observed. Additionally,
longitudinal studies with broader demographic data
could provide deeper insights into temporal and
regional variations, supporting evidence-based health
policies to mitigate the colorectal cancer burden in Iran
(3, 20).

Acknowledgments

The above article is derived from the thesis of a medical
student at Urmia University of Medical Sciences. We
extend our gratitude to the Vice-Chancellery for
Research of Urmia University of Medical Sciences for
their essential collaboration in this endeavor.

Authors' Contributions

All authors reviewed the final article.

Data Availability

The data that support the findings of this study are
available on request from the corresponding author.
Conflict of Interest

The authors declare that this work is the result of
independent research and that no conflicts of interest
exist with any organizations or individuals.

Ethical Statement

This study holds the ethical approval code
IR.UMSU.REC.1403.317,  granted by  Urmia
University of Medical Sciences.

Funding/Support

This research was conducted with support from the
Vice-Chancellery for Research and Technology at

Urmia University of Medical Sciences.

Studies in Medical Sciences



Sciences
PRESS

FO— 112 (1) 15 £ Fo F o i o ke colallao almo

https://umj.umsu.ac.ir/

b gy Jlio

205 Ol Gl 1> JUS ,9lsS b ps a9 Wil Wiy 9 SQ el gmon! (o)

¢ u)li)ﬁm u_h.u\,f ‘2 )Lj.d‘ J‘;\_\s_‘i]a.‘ (5.)[.&5 :Y )\53")_.‘\4..;; dsa g ‘\’ *J[}"o‘k‘ a9 ‘\ aabm| Qﬂ\)ﬁi}b

Ol drog )l cdog ) (Sisy pole olKASls o ogas SKdh (goiile !

(Jgtume 08 38) Ol ol cdnag sl gl (S pole olSiils ¢ gy Lol Sbolial ¥

Ol edieg )l edag | (S psle olSzils ¢ yuily sl cdo JLsbi] v

U‘)"‘ sd.:.njj‘ s4.3.A5)‘ >_§.w)_| ﬁ?l'c oKl ¢ ;iﬁa)_l u.m.i) 5 Ceodho g_idl.o)j.m‘ uLLA.nJu 1) )S)A ¥

Ol cag ) cdiag )| Sy pale olSisls o Sig jeel Hboliwl ®

ouS>

55 5 5op DMLl gy el Gl 5o laplb s fn Fals 5 (S JUS elsS ol 1B0s g Ao
son adllas Gl 5l Bas el ooy JUS ol ol l Sl 3 sl (b olnl s gl
sl 28 Ol ST sl 3 JUS 518 (o pos 4 DLl W, 5 Safslsmeny!

Jbo ol 5l Gl s o8 55 50 Jawsgs a5 pllo s oo slaosls (e (oS5, anlllae ol 5o )l (g g 0lge
35 JUS als8 ol s 4 Dl 3ls0 soled 45 05,5 aslllan o)y sisgs ond (5 laem VFAA o sloil JI 1YAE
sl 5o (izpan g ia aslllae o)ly wivgy edd ol degl (S pole oS (b s cud 3 50 0 Gloj o3
28,5 3 loigay 325 5,90 MICTOFit 4.1 5 VA asees MINITAB sl 530 5 aloosgay oidisTaaz oledllo
Olb e 4 Ml (eSike oS 092 o0l cod JUSolsS Gl @ Dl 5)50 YVAY JLo & asllas cnl o slaaidly
S 5 T8l iy 35S el 0398 3,90 FENY £ VALY Llole o sl s olomly, 3T il o JUS,olsS
oaslice lasd olyoss aii o s PACF 5 ACF (sloloses ol b azgi b JUS 6leS b s 4 Dol slass a3g 5o
O 4 Dl 35l st (AalBIL She iz 5 G Gl AT 0 a3 oS5 Jolod @l ek g 0SS
(i 5 () i 93 5 (613 P Jlake (3l 45 WS asiie puizman (P<O.05)". 5l (5 s sine bl JUS,oloS
el oo (S 4 by oog o e alSTaz jsboay

5 ol il (L2055 a3l i) e JUS 5l b e & LDl slaws ol (LaS L adlllas gl 1§ S Aoms

A2 o il 38l 1y JBS 55068 s s s Dl slaed g 059 Mool Sy 1581 Lale o o Gz B g yas ]380 L

aS elysiS 45 sylge ol ST a5l aelgs il

Ao oMb

Ao aslus
Iw‘i)é é{)b
AAEAJRRVAR
16595k &b
VECE/ )5
oy &b
AARATRAVATA
I)Law.ﬂ é.l)b

VEE[Y) 0

Lo jlguds
Ol s (s3e) 00|
Slags s s,y (JUS 555

@t o3l Sl

dodde

(V) olidl wales 3lasl las az8l dnusgs
203,10 Gad; arg; K, bl drwgi Jl- yo slayeiS jo
Ooge Sldolal g Bole> 5 5,0 g b glagg Loy 5l am o)
2558 4 basye Gl s £l (e o YL sl e S e e
gle oly ao e ) el Jlo 8 Jab 10 a0 VD olie b 1Syl
O 1 e b 5838 JLo® g 33 3,5 o) oS s ¥
u‘ﬁ‘ L’;‘)" l'°3) U"‘ A....Sse ‘5?..\.‘) u] l.a 9 ol )L...n qu)...; EY)
59558 S 0 WWAY Jlo o mls ol s a el oo /Y

©IOK)

BY NC

CPEYYVOFASY :ils

aly Fl a8 05l oo aiS bsslon 51 (89,5 @ by

ol ST g o 092 4 e ol omnbo o Ll g J S LB 2
Jelse 51 (S bagll p 095 o0 S e a4 jaie 985 1S Ll
Jole regs g 095 (B9ye (8 Sl lons ) Gy o 5o 00iiS
2 Sy ele regw g aBbansg slaydS 0 e S e
o] slaans 13 (gl (! (1) Wlaidharwg 2eS (sla)gas
950 Azl g o vales ez 50 olem S e Jle 51 (SO

Veve Jlo plp o ¥e¥e Jlo jo g)low opl iz 5)lee slass

vahidalinejad64@gmail.com : : Jgtue saius s Juasl™


https://umj.umsu.ac.ir/
https://orcid.org/0000-0003-4432-777X

ot Obmbydl il 3 JuS pelss” b ps & Mal gy g Sofglsmadal

O iy Jlazml (R) Col b iy (6lo 58S 51 oS s SYsb
OY o VY AD oo 5 4 6,k e gz oliwl o 4l Ve 40
O el Glaes o glaadlas o (VY) o aule oy
Ohlew sl saile 5 Jomb Slalllae plo @ o jandeis
28,5 s plgi e I 005y YL Gl po Slalllae Lo 4y Cas
OV 058 olews slay Liolidl cely Wilgh oo aBgody (auseid a5
Jlosiol igSer Jome i i) ST ges Jelse

JUS 59955 oLl @ Ml 13 (63b5 (o 5 (AT Dlig pine 9 Dl
5 Suiglgmedml gy addllas pl 3l Bos (VEY) Wl s
B b 3 0 byt gl 53 JUS 9358 b s 4 Syl o,
et 3 035 VYAA Lo slezil YA Lo gl 51 L
Ol ol @ Sl iy 15 5l ST gas sl it 3

FLYTXE
cob glmosls py tiee (oylSis, dallls Sy ol dalllae
pole oS35 3 sy Casd 35 p0 dasgs oSl sl s pus
b 3 VYA o sleml JNVTRE Lo sloal 31 apes,l S,
Jome iz ploj 4 brje SleMbl 5 0l (55laaz ole ¢
JES 9055 by 2 M Jlomy (o 9 ZgS Joro e ZiigSn
S om bl s 5 gyl odig ) sanaib 55,
4 oals g9 5l amy aind o)y golel il 5 50 wsslaex
Oy ) oz 3)lge alale shaas wig, lal ba,f38le 5
5 05 wyy PACF3 ACF (ola ogei 5l oaliusl b JUS ,lsS
Wy pas b lad Slpess 5 By, pansipas b pandis o
s § i U] T sl ARIMA s0lgils 31 connlio oo
oo sl CogSl e iz () S8l 900 (slo e
Jolaz 3 ole o155 2ol o jlews sl ole ,o 55 i les (S5
SN 3 58 ) s (5l ol Al S8 @ 5 gunper
ol (e Slasd (30l ke 55 (A (sl it S D3I
P9y 9 ARDL (g, ogs (oo oo slagd il o 5 oo
asfllas cpl o a5 Coul slodws sloshg, 3 ECM s moovas
ST 500 slopeiia ;8 ) ] Js o5 050 0 03 IS,
JES )05 by & (bdle Shand Fely pesie nolej Jobo o

ol jndd BB T ol o 4 azgi b aS ol
3 485 Syge JUS el llpe 4 D) slasi o g
el 25 S8 4 olal o Glal,dT il
Y=AP+B4 X1 +f, X2+B5 X3 +B4 X4 +B5X5
X1 S 15JsS slo pos 43 Sl oloas 12,80 Y 1 o a8

CogSs oo 0k )& IX2u(5 10 4 () Comd) Cmizr o,

Y

Ol 3 g Wogr odne g (e Cowgy S 4 iz 93 0
Oloyw i 5 & iz 93 52 3 JLo V0 YL ol 3 o pliws S
w4 ol ye 5o phisle Ll )3 5 39: 550 5 odre ey
9 Sowgy Ol Oy U 50 5 S0 g Sy conme by
V) 2555y jauo 50 0538 ) 5 (y5lsS

sl Sodl (o Sw w0 ol was slacole
S o e g DB Brae Gl (aecon s
Olrl samelr ;o Olb o (Rl 4 (i odes LY I oo
(F) 05 o0 D guume

oo sl A gl @ e Sujglgenn] Sllls
g oad ddlin S (0 (gilen (K28 g (oolazBl (g0l (i
LG ojloge Bohna pls Bun ooy )T Conw @ 1) Lapymd
Olerd 5 00%9) a9 LS Cux 385 i yaeln
b GhalS oad oot golatdl slaa e g laiudslae o lon
Cordy & Aaly dihie o 50 (b Ghslseeny] aSLx))
5 ladi elaz] (Fip b pgu sl (i (e g3l
(0) el 83 Faiy gl

sladobe (505 oS aas e g5 (Sloy JUS,dlsS ol
eosUl sl adl Bl S5 JBS elsS ) pisy o Sl
YA© 09dsS ok a5 cu 0935, 5 095 ol 550 JUS 5 5lsS
o (F) Sl o il YO B (o 055 ) Jobo 5 S Sl
BAYED lalo b ol 45 bolb s £oud 5 95 ledllol
ol S s ssba il 039y JUS55lsS (b ol S5l VYV
Sero O 4w ald ol o o 0 a5l il sl
oBws slaplb s (npls I (Ko ol Jl jo 5 Sl oo S
Oy 58 an RS el JUS5elsS ol Glal pe (5)leS
plaid 093 )y o)l 455 GInl ob) 00 5 pom 43, Sl
Olnt 3o S alsS s s o laslid 550 liue (A V) ol 00ls
i l5m o a3 TN B Y ela by oye0 b, 3,50 ¥
Ol b sl Gl @l Gl e ez 9 Sonsl 0B 5155
RS RS IR EEERISCET T JUICIN oy
3t Jle 5l 86 Sy 5l )00 5 GlT slagle e ) S50
Lo )3 JUS,9ls8 Gl 590 03,5 o0 ol 1) 1) 5o ol
los 31 0oy3 WY ol 50 Lol o gl Jlo $ o 35 cpmins 5o
(R) a5yl s JLo e 5 S ol pn el le 4o

5 obeds gl asile Jled 3blie 5 ol olal o
S e Glbsw ) YL ks B 0 ol
20 wes s keS Yl (S 3 5 9 635 0 Bble
i Alleod g @y oSl Olies o Oliwl o slaslla

Gl e adllas pl 0 0g do,0Fr 5 o, 000 w0V

VEF ) oyl P 090 Sy poke lallas aloe


https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_1
https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_2
https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_3
https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_4
https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_5
https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_4
https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_6
https://cnin.ir/Cancer-Etiology-and-Epidemiology.aspx?20997#_ENREF_7

L'JMS)%AW Cwgy sl slpakal oola R > Mg u\;;jul:. A PRVEN u:)s—l)l:

Laaisls
sl Gloj ol (boole Fr5g, p &5 ol adllas
Jlo & e 4 1FAA Jlo sleaziad 31 JIVFAF olopys s b
Sl 53 JUS 6dsS ol s ar Sl 3550 YVEY slaw 0l aloei
5%yl M 33 S s (5 S0lee sl 00y (3155 (lomly 3]

O Jsoz) Sonl 039 FYIFE £ YIVY o, aalllas o

Jlod Zend) (S5 Jore e 02180 X3 (5 4 Ly )
D ) (S5 Jore el ok 0 XA (Ll 55 e 4 L)
ol o 05,8 X5 (] 55 50 4 ylieo)

shasi Jolos gl oad b slisy sladae 0psl caz
5 VA @ MINITAB 45 5l o JuS,elsS ol a0 Sl
Ll 00y solazl Microfit 4.1

il 13 S0 (5lo oS35 S 4y JUS 15358 oy &y Sl Saes oy 5 Jlgfy3 ) Jpor

oy sl e
A\alAle VPYA )
SAIAY ¥ &5
Y¥/va PAP vy,
YOIV Y AY JY
YO PR ol Jles
YAV Vevy Ol g CogSw ooyl
ya/ve AR Sl 35 e

Ol a5 6sbar Sl Sl (Gloj sm ili)ly) of i
iy et Slp el L) g SO Gley s opl ciS
Ol Gl (Sloy g L8, gl o 4 ads) sloJow
02345 jlgai aS agi |y JUS,5lsS

ol 00 s 5 ¥ g ) Slogad 4o s bagyT S5

nsqh B39 9 ‘_55"

Ot a4 Ml lie S VE (Sloj 5w S (253
s G ol Sloses el (58 (Ll 3T bl o S glss
QS oo oanlice a5 (6 b les . awl oals ools lai Y S o

STy g o0 (had Dlisi g 0 adlie W3l Sloj (g 0]

Trend Analysis Plot for esg, Wi, 0
Linear Trend Model
Yt = 38.25 + 0.258 =t

140

120

100

12 18 249

36

Variable
—®— Actual
—m— Fits

Accuracy Measures
MAPE 26.716
MAD 12.315
MsD 299.458

54

42 60

JUS 55395 s yos 44 il 0 (Glo (5 5 Y0905 1) JSC

A

VEoF o) oyl P 098 « Sy pole wlalllas alxo



ot Obmbydl il 3 JuS pelss” b ps & Mal gy g Sofglsmadal

Autocorrelation Function for sy Ol Partial Autocorrelation Fundion for asay Ol
[with 5% signifiance limits for the autocorrelations) [with 5% significance limits for the partial autocomelations)

10 0

as aa

08 5 [\
g o % o |
1ol ] e
2 [ I | £ . o || —
E a2 | | 2
< a4 % a4

-6 = s

-0 04

-0 10

1 2 =l 4 5 [ 7 a = L. 2 ®# ¥ 15 1 2 2l 4 K & 7 a =l W H 2 1 #W i
Lag Lag

JUS 59085 b w4 Ml (e (53 (Smnod 395 g (Simmodd 95« Sloj (g yw 510903 ¥ IS

AR (2),u#0 AR (2),u=0 AR (1),u=0 AR (1),u#0 Jas Bl g Gl dgy $5maa Vg ) slajloges 4 axs b
slronilogdly 015 o G 353 slaools o i=0 ARMA(L,1) 5 eanlice (5,15 ine
B (s 90 P (raizen g g Jlopi Llodi) Jae ol S92 65 sl 5 Joe ol slaymell 5yl 5l e
oLad SSEgMSE polae Lolyen 1) Joo nl ¥ Jyozr a5 285 i Joe Sebls o JUS,0lsS by a Sl (liee (slaesls
s b 45 by o Al ol 4 oy L ) God sy U5,

JUS 59985 sl puw (512 00 8,591 1 gl oo ¥ Jgu

AlIC Mean Square Sum of Squares foso 31 oo LY
SINE YYSIADA 1YAYY YOIV AR (2), p#0
I Yd-/av4 YEOOY/A . ARMA(1,1), p=0
YA ALV 1¥AQ4/A YA/VA AR (1),u0

N$ Ya4/Y+0 \YEAY /S . AR (1),u=0
/34 YEE/vAf VRS . AR (2),u=0

S Y gz 5 JUS 5518 o pes 42 S (e T L Tt S Gl LAR (2),p70 Jow ol polie 4 azgi b
REW g KPP SV N P IS EPR « P LI WS gl ol coie Joe laieas IAY Ll AIC JLxs s

R LAR (2) Je L’?L‘”)z"‘)li sl M}SL" gsll""z;""ﬁ °)ST)=’

JUSH9lsS ol pw slp 1 i*‘-‘-“ N2y LAR(2) Juwo s sl )l (sl 0 o 3500 (o1l o °)3T)-! ¥ Jgus

Lag p-value t Value 3 ylaslinw! Byl 3,91 2 oyl

<efeee A4 VA0 VOIVO MU

\ ofe ¥ Y0 <AYA < /YA AR1

Y </-¥¥ Y/-# <AYA < IYe¥ AR2

S a3l 58 ) sl ol e 03 ST Jae sl oSty Sl Mlizad o] ol 55 4 o3

5y oy &y 35y g le 4 5 Ho 4 il 555, o) 45 JES 1358 by 3] fize 53 M Tase 51 20 L AR(2)
g Syg pae 5 b Sl 4 Sl CaaS L) 8 3508 5 bbl 5 bl ssliied ool 03 Wouslerdly iz 51 Sl
58 polie 4y axgi L cel o0 A0 liebl mhaw o -Y/AF odds ooliiwl didlpaens Jgb — oo aejl 5l axly din; S92

0 VEF ) oyl P 090 Sy poke lallas aloe



L'JMS)%AW Cwgy sl slpakal oola R > Mg u\;;jul:. A PRVEN u:)s—l)l:

el (nl (2o o2 gla b, K00 4 Cend ARDL (35, 555
4 (Sandy o 1) Dol g Dueaddy Laly; eess Ul oS
S adpe 5Ll 5wt b jhe adpe S LL Joe slapiie (2>
S o 1 (6,85l 5 0Tyl (sl yaass g el o 551 alsl
A Aol 3 3l y)

ey 5 oeolisS Larly; 0915 5 e by po pgo al e
o &)} 25 Jouz 50 n)lie LA &l (st @l ol
Wl

Y=AP+XL viX1i ¢ + Xito VX2 +

im0 ViX3ie + Xito ViX4i—t + Lizo ViX5i¢

5O e 4 (5)py oabdlite 4l pions Jgd— oo o)l 5llas
Hiapo 8 (alpl 5 cool 555 Gl o)l 3llas 508 5l s
aegazme ;3 L il dod g 053 Ol e ]y wxly aty; 3529 L
i bl e jo JUS56deS s s 4y Dol slass la puiie

09y 4 JUSy8l plboyur 4 Sl slasi g 01
‘ARDL

o2 sl ddow g Goesls Ly, 0508 Latine jglaied
9 Ol 9 OAAY) 0l g Gl lalolan ST g 51 (ore
Aislyd iy Gl gy 30 el 0ol oalil (VAVY) ol Sen
aojy aS (gl > e 098 oo plonl als a9 0 Sl paesy

Coye el JOE Lo . OO L:l; ] VT NS LsLQL;’S) )l oolaw!

ARDL(1,0,0,0,0,0) b3, 4 JUS 19895 ol yuw 4 Mt Sloti’ 2ol (ol gl :F Jour

P-Value Sl Gyl o o pU
<efee NPT “IFOAYA Y(-1)
-1+ ¥4 1+ FAY AR XK1= ol (y3) Sz
A RSS! -YIOY A Xo= (el linws ) g8 Joma
SARYs AFYYA -OIY - AF Xa=(5S ol Jlos) (2 ldl o Cndga
-10) £V £/ AAY Xa= (S polwgiz) (oldl i Condye
e AR - 1OOVIA X5= (yu
F=0/7+ ) RZ=. /Y fOAY
s adaly 5t elel Jlade iawails ol Ked s &l 2l S Sianogs (9031 sl p-value Jloke 4 azg5 b

\‘V:’.)ﬁr‘gs" Cewd A
P g1 _
_ lelal —045828-1 ¥/
Ei:ls‘fi 0.1164

t

o 4pdsd d0yd A liebl mhaw 50 s 5 93V (2 0
by S g3, Jue slo i o Ddeaily ol Kes poe e
0ol oS gla e ey Jobes
:JUS 59995 by a2 Sl Slaad’ 2ol ooy Joloxi
3923 ARDL (sbgy Joe oal o 5l oolaal b coand o) 5o

el 00l 9031 b paie s Cideaily bL3 )|

gome ml 058 303] (gl P-valUe jlude 4y azgi b g 09 o0
W pdy oo 2 p 3 (e Ho (5,8 el 1 1V00 il a8
S oog Jlop oseil slp P-value Jlake 4 4z b g 0sd o
S9disn 4B pdy (09 Jloy (e Hooo 3 el < IVAA
dl)ly Sluaali sojl (sl p-valle Jlais 4y az g b eizean
ad pdy il jlg Slacenl o Hoo 3 .csl <7209l aS

255 oo 3l Jaa (399 9> 358 dalyd 4 4255 g 0o

S IR 3

ARDL(1,0,0,0,0,0) 5% & JUS 59155 (sl o 43 sl gol5 ooy cyoshd gyl 8 Joor

P-Value o GBI il b JUETTONE
“/- ¥4 VVTOYE -YY/AYR¥ X1=(3 50l 35) ot
“IA-Y Yo/AaTY “FIDYNE Xo=(pedllig ) CigSens Joro
“IFR¥ VON YR S)-/oYYa Xa=(55 ol Jlout) olidl i Copsdye
IV VA/EAYA V0551 Xa=(S ol ogiz) alidl iz Coedse

Y.

VEoF o) oyl P 098 « Sy pole wlalllas alxo



ot Obmbydl il 3 JuS pelss” b ps & Mal gy g Sofglsmadal

P-Value e Gl 2! 305

o o

ofe e CIYASYY V/-YAD

X5= O

QB oyl slolas @b’ SawolieS ulow a4y ion cpl 4o
Sl b5 Sy o o gt 555 & g yo ol 35500
2 e slapse 5 JUS,5lsS Gl 4 SOl slaws it

el 03wl (F) Jgozr 10 Gl Sooli oS
AY:AAP“‘Z?:l ]/l-ALXli_t + Z?=O ]/iALXZi—t +
oo ViALX3,_y + X1 o ViALX4; ¢ +

e Bedon (nl jo eadas SIS 4 Jow el o &
O etie Daeadly BLS1 ko b pitie ol o il caly &
oS (e Gy el JUS joloS (b D) Slans Sz
0352 Mol S il ke 350 Capmizr 2805 5 131

3o Gl JBS )9lsS oy 4 M sl
a3 JUS 55195 (s pus 4 Sl s koolisS Joloxs

2ito ViALX5; ; + Besm;_, (3) ECM (s,
ECM b3y 4 JUS 59385 (ol yuw & Sl Slosi’ 2ol swolipS (ymosd gulid :F Jgur

P-Value Hbaro B il o guesre
/-4 1 FAY SVYIY-¥D Xi= (0 yol (33) i
SIAY VEAYAq “¥IOTAN Xo= (el g ) CdgSius Joxo
-fa5 AYYYA -V AP X3=(55 ol Jlo) oldl i CasBan
-10) IZAA £/ AY Xa=(5S ol wgin) oLl i Cosdse
[+-% ALYV - 1BAYYA X5= (e
<efee DARYA ¢ -+ [OFAVY ecm(-1)
F=¥/A0YY R2=+/¥\fY¥

0,90 ;4 a5 W eo LA oo opl aBlyye cw] Doeaid;
Pedise (o) hoad da0j93 po Jolsd pas l a0 /08
0030 XVEYE iny ol 0o oV VEYE EoinaolisS o RZ e
Ly GaeolisS o S esS s s as Ml slass &l s )
9 09 Vb Geizmen Db gu S Jie (Fredy (slajeiie

el oo 3 e ,Slis JowR? o F o)Ll

Sz § (o yeite DoeolisS bl Sl (69,515 al s

Gl oS e oyl JUS 55 ol 4 Sl sl
slasi g 009 Mol Sy ;) a8 Jule 0 0 G 2dlo g
SO ECM(=Y) o o a2 oo (il 3l 1) JUS 606 b us 4y Sh
Joiime j sslal a5l s ol ol =+ IOFAVY GooliS
SOl Ciows 4y DowelisS faed Cagyus saipo lis 5 Sl

Flot of Cumulative Sum of Recursive Residuals

30T

B —

1]

10+

—20+

-30

2000M2 2001 M5

200218

2003M11 2004M1 2

The straight lines represent critical bounds at 524 significance lewel

Saeoliss ol ps s3Il 905l ¥ Hlogas

"

VEF ) oyl P 090 Sy poke lallas aloe



L'JMS)%AW Cwgy sl slpakal oola R > Mg “)‘}"Ul‘ A PRVEN u:)s—l)l:

FPlot of Cumulative Sum of Sguares of Recursive Residuals

-

I

p—

foopopoQo==-
L MO NLD®BONL

|
==

N
2
s
=
i
N

2001 M5

2002m8

2003M11 2004k41 2

The straight lines represent critical bounds at 52 significance lewel

oy culps g5laly a3l :F Hloges

Sy 0ols Fy Ml slaws jo cialS W) (e 5 (sl 331 G la)
ol GhalS s aF 3gs 00is SLT b ol i iy, A5 gt 5
6obasdl Lol g (S5 S )0 s 5985 cpl jo siuliél g,
aslllas b wig, oiils ol jo a8 .l onls olaie o106 w5 s
Lo anfllas b lad &b nss il die) 10 5 950 guo Lo
(Y2) Cwl 639 guon

oL Sledbl 55 0 ) Sak 9 SUNY Lasgs a5 glasillas ;o
on Sl B0 5l S 0 3 Sl cllage lejle slaosls
Sloy38 5 Cool o pll JUS 55 ol < dd iy,
22l g Gl Wisy 5Su,55,0 9 598 el nl sl ® il
6l yeis 1o aS cl e o ol g sl saiis il (gl sme
PRRCCT L O PWON -] PR T DV T PO RN N | R I L g Y| J oW
g ol ALB 3929 (6 I rs ralS Ky, 1 el sasesVL
NS LS 5 S 55 (6l e (sl s st
il )b ¢l )T slo 98 5o loasdl b Lo andllae zoli ol oo
oo 285 L g (a3l g, Bl Ll 955,95 ,02 5 59,5 el ]
oS8 gshod i olall LS Ll (sl L
PRI die) 53 g ol gaatd pué 150 el oumien YL g aililsu]
3 o) oo ()5S dan asily b Lo gloassl, Lad ol i
6loysiS o JUS,odsS ol s 4 Ml Wiy ogr 2elS s
PRSI LU IR L& RTINS T [PUE A DN | R HL g I | J oW
SIE sy g ol luls a4 ol e K el sasens YL
(V) 0,5 0,Lil (g 3590 slo,985 plo b oglicte

Sasd ) Sz g e yuiio bLS 1 ols LS Lo aadllas gl
5 e GBI L o ine ity Sl JBS S ol @2 S
2l olaas g 039 ol Sty (3Bl Jole 350 i ol
om0 oo > 4 4 L ams o Gl 1, JUS S ol

5 Om 09 IS8 3 Jl i3 5 ol ol 2 Sl Slass (98

Yy

45 (CUSUM & CUSUMQ) olps s lsb oyg03] gl
colps a5 amo o Hlis wewl ond 03,01 T g ¥ slologes 4o
220550 0595 b 0ad 0515 Daenily 5 BasclisS sl Jae
15 o5t o sine Sl el bslas o el S350, a3t
Sl do 3 O o
e

5 il s, 5T gn 56 anllas ) Jol bt & a5
15 JES o158 ol 4 el shass 3 (5 fosine plae o2l
il sazms L el l 45 Bl g sy bl ST !
5 ol dafllaos jge dlogmiy ol o siolS L oioli8l wg,
S3a ey cdla ogzg b adlllas yo ad Ol uisres
055 85 Cewl o d ol 3T ol S bz ledlbl (ol o)
w3 o Lo as | Siglie boaagd b 55 dmale I LalS

w5 0,5 0 ol Sea g Hayeong Khil as™ slasllae ;o
a5 Wals 18 gy 050 1 035, by 4 Ml slass s, 1
PIRTES GRCPES U B} R T UL [N
RIS @l )3 a5 033,55 saalive 585 (nl 10 Sl S AgS e
had Ol LA a3 5 g1 geon il Lo anlllae Ly w3,
Oyge dxfllae jo e ((VY) Cuwl 009 guees Lo dxdllas L
il g, el ond alnil Y 1S el (glo 95 F o b S
Gl 0352 aaptn 150158 5 0 dSHElS desalS 525 F
Sl o el s ol Sbey slas i slaJoe S8 4
58S Sl oais oanlice W yelS (pl o Lad Ol S
ORI dire) 33 g Sgr gene d Lo anlllan L g S gl
OVA) Gl 0355 gnod Lo anlllan by Lad &l i

5545 50 ol 5ea g SWartjes lawgs caspldl aslllas (o

og aibpldy &g JUS 955 o pas 4 Dl Wig ) oy 2 61wl

VEoF o) oyl P 098 « Sy pole wlalllas alxo



ot Obmbydl il 3 JuS pelss” b ps & Mal gy g Sofglsmadal

Ol M (e aslllas 5l ol gl 4 4z b

22l Ly el sy opf Ol pll o JBS el
5 o GBI L piores g Sl 00y lad Ol yoas 08U g aila
2 Ml olaas g 039 Ml Sty Sl Jole 30 iz ol
SR b Ol &5 wasee Gl JBS,elsS by
3 Beets 6L (pized g WlSin 9 (il Gl
Gl Ml Gl Vb (o Gy B 03l 5 0l je S

ol rels sl ol ol

g.é‘d‘)ﬁ 3 ,S-l-u-lz'“
olBisls Sy (gommiils asbybl 5l oalasd § ) 558 allae
i pole olSidls iagly Chglee 1 ius) eyl (S pole
1,08 5 S wiols plodil )y o3 (S i ol 10 45 dpag)|

D950

Ql\,ﬁi;j.\.’a &S HLie
walllae >l adgl 3ls poaul o (Bain g aslllan ol o
don ailarily o Lie dlie Ly gi i dugs g ools (g )glae
3 comizman Wlod,S anl g adlas |) ol aens B oy

5,10 (B s o] ilisee sl s 9,90

Sl 4o ylas

S ol 1 opl a5 aiiS e el addllae ol Batss
el g laglejl b (oxdlie olas zn 5 009y Jitue (idgly
Sla Ko

o palie
pole olKails (55l 5 Slishod Coglas Colas b Gudizs o]

C] ol fl:u‘ 4\.‘,.@9)‘ k_ﬁ'i“"f’

S ollaadle
SHIR.UMSU.REC.1403.317 s oS sl)ls Guios !
Ll dpag b (Syy pole olSisls

References
1 Akbari M, Abachizadeh K, Tabatabaii M, Asnaashari
F, Ghanbari Motlagh A, Majdjabari Z. Iran Cancer
report. Darolfekr khoom Publication; 1999:26-33.

(Persian)

Yy

008 oS Wilg5 o Liwl,y ol 5o B350l laalsloe el i
Al Myl slasy ol 5o

ez 0,5 4o ol Ses g Hayeong Khil a5 glasilas ;o
Ol 3 Ml wig; o Sl e 53 iz 5 G eiie
3> IRl gy 5eiS ol 3 oS el 0o o cne JUIS 59l
Oty ol Ml (g (0le g 0392yt 01 4 S (1350
VY o] g Lo dalllas azily b azily oyl 45 ool 0583 oigl38
deolS) Y G150 50] (sloypaS T 0 sud plonl dalllas o
2301 2y 2 N5 Jele otz (901555 o0 A0S
dgy 18)9aS cpl 50 &5 Cuwl 039 o gire JUS59lgS (o e
Gl a8l oS el o3g i U5 4 S Glye s Gl
VA) ool 0335 gt Lo asllas azily b 55 anlllas

oS, M (55, 2 o, Sad 5 SUNG Lawgs a5 glanlllas ;o
O i 0B 0 5l euS B0 o Slea cudlage plesle ooty
2 bl 2 30 sl wig, 2,15 b ele LS alad 4o
Mosre Sl slas y slaore 5l oolital b JUS )5ss” b
G2 andllan gulis 1o 5 .Sl 009y Lo dnlllas 4y gucass 457 ol 004
o5 sl 039 1828 pales gl ;3 T 5 s e
SR (ke bS04 il oog Lo aslllas b s
4 Capmd 1y 50 Gl g, (suly,S g g g ALl il
0392 yidm 0Uj

555 )3 5 sl 0353 Lo anlllas zlii by guva 45 Cans
O3 55 Ghalil gy WSl 5 S 5 Ll il g8 e eSS o
03955 Lo axlllas gl b gucad 45 Cansl 035 yidies ()5 p0 &) Copnd
(Vo) el

Ollon ($855 Cumdy a4 GO (g s aslllas pl o
9 Jad Germen ST ges Slatiin rizes 9 (D98 5 OL>)
5o il e a5 Wl jleis adllas lacusgome o Wilg3 oo
g5 ol 5o Nl Glajine iE ools plas g aze
il 005 S lalllas

S oS dalis

2 Soerjomataram |, Bray F. Planning for tomorrow:
global cancer incidence and the role of prevention
2020-2070. Nat Rev Clin Oncol 2021;18:663-72.
https://doi.org/10.1038/s41571-021-00514-z

3 Aghajani H, Eatemad K, Goya M, Ramezani R,

Modirian M, Nadali F. Iranian Annual of National

VEF ) oyl P 090 Sy poke lallas aloe



L'JMS)%AW Cwgy sl slpakal oola R > Mg “)‘}"Ul‘ A PRVEN u:)s—l)l:

Cancer Registration Report 2008-2009. Center for
Disease Control; 2011.

4 Fateh S, Amini M. An epidemiologic study of
colorectal cancer in Arak during 1994-2004. Iran J
Surg 2008;16(2):11-7.

5 Gleize L, Laudon F, Sun L, Challeton-de Vathaire C,
Le Vu B, De Vathaire F. Cancer registry of French
Polynesia: results for the 1990-1995 period among
native and immigrant population. Eur J Epidemiol
2000;16(7):661-7.
https://doi.org/10.1023/A:1007641009097

6 baghestani A, gohari M, oroji A, pour hosaingholi M.
Estimation of Prediction Error for Survival Time
with Application in Colorectal Cancer. J llam Uni
Med Sci 2014; 22 (3) :155-61

7 Rahimi Pordanjani S, Baeradeh N, Lotfi MH,
Pourmohammadi B. Epidemiology of colorectal
cancer: incidence, mortality, survival rates and risk
factors. Razi J Med Sci 2016;23(144):41-50.

8 Rafiemanesh H, Pakzad R, Abedi M, Kor Y, Moludi
J, Towhidi F, et al. Colorectal cancer in Iran:
Epidemiology and morphology trends. EXCLI J
2016;15:738-48.

9 Vakili M, Aghakoochak A, Pirdehghan A, Shiryazdy
M, Saffarmoghadam A. The Survival Rate of
Patients with Colorectal Cancer in Yazd during
2001-2011. J Shahid Sadoughi Univ Med Sci
2014;22(3):1187-95.

10 Enayatrad M, Etemad K, Khodakarim S, Yavari P.
Investigation of the Relationship between the
Incidence of Colorectal Cancer and the Human
Development Index in Iran: An Ecologic Study.
Iran J Epidemiol 2017;13(3):244-52.

11 Chahmatki F, Ansari M, Rahimi S, Baeradeh N.
Survival Rate of Patients with Colorectal Cancer in
Charmahal and Bakhtiari Province, Iran, 2000-
2010. Armaghane Danesh 2016;20(12):1086-95.

12 Roshanaei G, Komijani A, Sadighi A, Faradmal J.
Prediction of survival in patients with colorectal

cancer referred to the Hamadan MRI center using

vy

of Weibull parameter model and determination of
its risk factors during 2005-2013. J Hamadan Univ
Med Sci 2014 [specific issue not provided].

13 Haghdoost AA, Emami M, Esmaili M, Soberinia A,
Nezhad Ghaderi M, Mehrolhassani MH. Survey the
Status and Causes of Alcohol Consumption: A
Case Study of the Epidemic Alcohol Poisoning in
Rafsanjan in 2013. J Rafsanjan Univ Med Sci
2015;13(10):991-1006.

14 Mostafa G, Matthews BD, Norton HJ, Kercher KW,
Sing RF, Heniford BT. Influence of demographics
on colorectal cancer. Am Surg 2004;70(3):259-64.
https://doi.org/10.1177/000313480407000313

15 Baidoun F, Elshiwy K, Elkeraie Y, Merjaneh Z,
Khoudari G, Talal Sarmini M, et al. Colorectal
Cancer Epidemiology: Recent Trends and Impact
on Outcomes. Curr Drug Targets 2021;22(9):998-
1009.
https://doi.org/10.2174/13894501MTEXCNTKBY

16 Zhang M, Zhang Y, Guo L, Zhao L, Jing H, Yang X,
et al. Trends in colorectal cancer screening
compliance and incidence among 60- to 74-year-
olds in China. Cancer Med 2024;13(8):e7133.
https://doi.org/10.1002/cam4.7133

17 Khil H, Kim SM, Hong S, Gil HM, Cheon E, Lee
DH, et al. Time trends of colorectal cancer
incidence and associated lifestyle factors in South
Korea. Sci Rep 2021;11(1):2413.
https://doi.org/10.1038/s41598-021-81877-2

18 Carvalho TC, Borges AKDM, Koifman RJ, Silva
IFD. Time trends in colorectal cancer incidence in
four regions of Latin America: 1983-2012. Cad
Saude Publica 2021;37(10):e00175720.
https://doi.org/10.1590/0102-311x00175720

19 Swartjes H, Sijtsma FPC, Elferink MAG, van Erning
FN, Moons LMG, Verheul HMW, et al. Trends in
incidence, treatment, and relative survival of
colorectal cancer in the Netherlands between 2000
and 2021. Eur J Cancer 2024;205:114104.
https://doi.org/10.1016/j.ejca.2024.114104

VEoF o) oyl P 098 « Sy pole wlalllas alxo



ot Obmbydl il 3 JuS pelss” b ps & Mal gy g Sofglsmadal

Yo

20 Sung H, Siegel RL, Laversanne M, Jiang C, Morgan
E, Zahwe M, et al. Colorectal cancer incidence

trends in younger versus older adults: an analysis

of population-based cancer registry data. Lancet
Oncol 2025;26(1):51-63.
https://doi.org/10.1016/S1470-2045(24)00600-4.

VEF ) oyl P 090 Sy poke lallas aloe



