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Abstract

Background and purpose: Colon cancer accounts for approximately 10% of all cancer cases.
Identifying the most appropriate model for data analysis can significantly improve the accuracy of
survival estimates. Therefore, this study aimed to identify the best parametric survival model with the
least error for estimating survival in patients with colon cancer.

Materials and methods: In this historical cohort study, data from 761 patients with colon cancer in
Mazandaran Province, referred between 2012 and 2017 and followed up until 2019, were reviewed. The
Kaplan-Meier method was used to estimate patient survival. The Brier score index was employed to
identify the model with the lowest estimation error. Data analysis was conducted using R software
version 3.6.1, with a significance level set at 0.05.

Results: The patients studied ranged in age from 17 to 91 years. The mean age was 60.14 + 8.35 years,
and 79.4% ofpatients were over 50 years old. Among the patients, 55.6% (423 patients) were males with a
meanage of(61.14+9.57)yearsand44.4% (338 patients) were females with a mean age of (59.5 +13.96)
years. The median and mean life expectancy of the patients were determined to be 60 and 53.71+2.07 months,
respectively. The three-, five-,and seven-year survival rates were 70%, 49%, and 37%, respectively. In this
study, the Weibull parametric model was identified as the bestmodel with the highest accuracy and the lowest
error in predicting survival and identifying the most important related factors.

Conclusion: In this study, the optimal model was the Weibull model, given that the failure rate
increased uniformly over time, resulting in a better fit and lower error compared to the other models

studied. Therefore, choosing the Weibull model can be useful for analyzing data with this distribution.

Keywords: survival analysis, survival parametric model, Akaike index, Brier score, Cox-Snell residual,

colon cancer

J Mazandaran Univ Med Sci 2025; 35 (246): 72-82 (Persian).

Corresponding Author: Jamshid Yazdani Charati - Health Sciences Research Center, Mazandaran University of Medical
Sciences, Sari, Iran. (E-mail: Jamshid.charati@gmail.com)

\Al


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

ops—)ls (— Sy es—Lc sl _hsl aLas

(AP=VP) ISl Jlw )3 IS pjlaid  @ady § (w298

a9l p slba (S L sy S yinljly Jao (4 cuslio lwlid
as Wivn yljloy glis b by jo Jolge gusi ja gl sp5)5 g
S j eag) gl pw

Lo 49l
"Gz Sl oz
JTINTC I W RVE S

"Sho z 2l

L ot Jgydeme Sels)
7094 S i (5 po

235

Sl i Je ol (3 b 515,801 53 15 0l o 3150 (olad 2053 03 0 ST Ol o 2330 9 dilas
Jie o g (@lolid O L aadllas ol cpl s Bl 3 51 s g5 385 3,557 2 gl 2 Ll 5 oo Woals Julows
W25 s planil B 5T O o 4 e Ol slas W 2557 5 6 e 508 s sl

b 015k lwl 55 O 3 oS Ol w4 Mas Hlaws VEY SleMbl ¢ 3o )b o) s 58 anlllas ol 55 :la yhg) 9 3lge
Mo Oyl 6L 3550 (812 23 8 515 oy 23550 i (6 KN JLo b 5 anl o ATAF1YAY (cladls
(Brier score index) o o i jeLd 5l 5 dde o e ololid (6l dd oslamal L O g, 51088 S O
a5 A8 pLI R 36,1 1551 o 5 51 oslimal L s ol s 5 3 joud o o3lizl 35T 1 sllast (5057 Joke 51
A s L300 gls gae

535 Jla 0 NPEAVTD 3131w 5 &Kbe zdls 13 Jlw &Y BV i i s candllan 3 50 O Loy slaaidly
s e L3 e (G FYY) a3 00/% O ylas Olss 51t 8ls e Jlaw 80 31 o Ol jloa das 53 VA/F
e dsb 5Kbe 5 aila L3 Sl (BADENY/AF) 2 580le L 33 (LBYFA) doys FE/F 5 Jlu (FV/VFHA/0Y)
BEREPYNWRTS A AP SWAL %jqdb@;@c@@duol}f.M@_ﬁabé\‘/\/\i\’h\/j‘?"%;qQ!)L‘,.:f
bl e Jelse S 2Ll 5 R (ot 03 W 0 568 5 35 0 YL L als (s el Jobe caddllas
i 4 ls Jue

(ol 03321585 (il B Sy g 0 Ol Jsb 53 S8l 5 45T pl a5 L gy e G () ) szl
o 51y ol s ol il adlllan 3550 sla Jie e & S 65087 sl 5 e 3 Jels Jbe ol
3l ke 15 ol dike Sl i ol L plaesls

Q}J;[)LbjwcJLw‘wflfa.ULnG;\{cﬁjaﬁic&;mu&ucﬁdﬂb\idm cLEJJ:Lx':‘S)JS‘SLMDﬂ,

Email: Jamshid.charati@gmail.com RIS W NG W S-34 pole oBils (bl 0aSls (5wl il 3 Sukhred U ghumo ilge
) sl 1 3le (ST gl o8l ¢ Lol oSl ¢ (Sblgs o sl Dot S e ¢ (65 5) smmdal 5 (e 5LeT 03,5 ¢ i 35LeT )| IS

Ol gl el DIl (S 5 b o8l el 01815 ¢ bl sk Dkt S o 085 kel 5 (o obeT 03 8 calanl Y

) el 03l (S ke o8 1300 o Do 50 el sirost plal Oty € ot 13 05 S eslakeal ¥

Ol e sl 0l Sle (S psle ol 8i150AS 5 35158 Slidiod S e esslr (nst plad Oty ¢ 13 05 Seslenl ¥

Ol ghe e 013 (S5 p ke ol&ls o blutgy odSCils ¢ 2l p e Dl 5 o e85 ) syl 5 it oT 03 Sl

Ol a0l g 5 Ol o801 ¢ gl e 5 Ly ST s 1S 5 (5L 03 Seolitils &

\F-F/F/A:_..U,.a:'@,l: \F-Y‘/?/?:obwl;@?é?)\@)u \Fd‘/a/\'\‘:g;.'eli,:éﬂU =

73 1€ 1€ 113« PIEG a)ladd c@aiy § (w 2)0s ohiils (Sib)s eolcaGibils alas


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

20T oslbd 32365 b <8 Galahly dso 023 Qulis b

las,glp Ll 5 o din Gl b 3 A ) 5
Sl s bl LSS Je 4 Ll 65680
S 5 dle 3 S oladJals Jold adas oo
Sler opl ki enls 55l besls 4 45T ol ¢S
Gla o3ls Jows g 55 lade gl 3 J
el ks lad s ool gl 51 Jgl Jke aw .l £ Lis
S oo s (Accelerated failure time (AFT))
(proportional odds (PO)) c—wlis ,uili o3l gl
IS elyls Jrals Al die Sl ol s ol
st st w5 ol J55 18T 5 (53 500 14T
23 b Wl 53 oS Jlo 3 ml o (sl e
AL 5 e G Soand K5 e K slam 5
o=l s s ml Osls 5 dbjﬁdmlf) Ed322
aﬁ@jjs);@wu;wwaj.@f@\
sbdis s ol .y aocul 5 gs Jla
wdls 65 PSS Jds Al (e s el
6oL 5 Gl Oy sl Ol § (g i (I EL
6\.)45@_.,5.:‘6;3&,;‘*&@;‘6{4_};)\;
Jlos sl slade 51l el s (Ol o i
sl 4l (6,508 sl 4S5 S eslinal Laesls
N i = ol T ladus 45 u.al_i..a
Olas ol 5 Sl (i ey S35 el ) g 2
as M Ol Lo Ol 5 S L0 g0 e oslanul
il Sl Sl s Ol5 o O e
L3S eSaS i Gl b Bs) 56 5 8o
G S glaosls o (YU Sl 4 x5
M g Ser S 4S5 La Olb s 35 50 530505
bl glady 3o 5 sl oo o smime Sler (oM
oLl s oS o o dmalr a1y (63L5
O Laalles ool oo bia )50 SRy
O s as s Ookas S8 d2d o Jalgo plulis
o 2Bl 5 6 el sladie Sleslinul Lo S

4o 2o
o LliS 5 L Ol s s g (IS5 S O
{1 P WO S P PRI I PR
P T RN (ST SR Y R R | 2o
lay 528 53 JLSH 55 O o 59 Ol s B
22 S8 Sl S e ol s 4Bl ane g
2 pls O e 93 Olb s pl (Dl drw 55 Jl=
3855 (YNl Os o )5 @L‘zuugﬂ ey 5 O
@ﬁuuféhduﬁd&rtﬁ‘_f;ﬁf
5o L Ll el ol Sleys g s sla gy slwl
ml Ola s 5 (6 Sty atn 53 Olsl -5 (sLa 2
Olgr 53 e 55 e Jrale 6 Oliman (s 5bay
iy Sl S 1530 4 a5 4 510N
O o (S (5La Ol jon Lol bty 35 5 (ST
Jlrm 03 035 0 a5 ol 2l S5m0 S
Loy Sl Jol 5o CLel 5 ol Zadle 05 ad s
s S Ol s 5 355 n 0313 i (5l 1l
O M)l Ao y3 7 GO L& 04 S Ol Al
S 5o ST o B 5m 5 b YVsmnn by !
A2 pl 5 oo oo Ol Lo 550
0355 O S| AL a5 5 o 2l 5> Ll o
S 6 S s Sl 2 B 0§ g g IS S o
S el g5 o35 Sl Sl sl o sl
ST s 5l Jos aled ol Dot 8 0T
3 okt el Sy (5,8 i ey S
S et ¢l 5 e T sl i)
OLe s S ot s BB OOl s 4.,
Sl (s Gl (a8l sLa Ol 5 (K sl
okl 0T oiS” (o Ky Jol g ol 5 oy
25 WAy oo 35 as )5 06 SHLT 385 sla i)
ot Sl A G 85 e e iy s
thqu\fu.;xwfjdvub\ gy L8 4 Llg
bl Bla Sy g Coed S50 Sl b mals

Sy 33 Sl sladie ()3 o5 g 00ls =5

1€ 1€ 13 PICY a)Lash @iy § (0 )93

ohdjle (Sib)y eole olGibily alas 74


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

ul)lSem g 03 jamll

Sla Jus La osls fdow 5 a2 (6l 5 5 s 5557
S 5 ST glai e s Jols gl
S daie sl cplddonls 351 s els 4 ¢SCauad
s laosls ot s 85 o Jko 5 il
sl bl sla Jus osl gl 51 Jol Jde aw o
3l ool 9 (Accelerated failure time (AFT)
(proportional odds (PO)) c—wlze uili ol gl
J&;@);J_ﬁ\},ueu s sl ol s ol
las A w5l J55ISTL 5 (90500 1S
)>J_E$GU3>4_§JL>)>Q_M\¢_5UL5)|LB.A
A 5 ke 65 St 5 Sl K sla 8
ol 93 33 ol Salis s ol Jo5 A8 5 63500
S pris 50 2Ll polie S 4 (SasS
B J;rs)\su_;u Iy P AN C A WA ED IGSOW R Jt Vg | PR
Wl o e o Jube 3515 0 e ST o 55 /Y0
Lo ala e sgy9 995 S Jhoo Sleslaml
Lo 305 a0 pitie iz Jube (615 (me mhaw o 5087
OF 9L 8 55,

EOLI Sl Sl bl sl Jbe b5y sl
S o S S ST s 81 ST
oslitul (S (6 (5,8 03101 ) Jis omlin 351,
Pl 3 @S Al 50 ST e 4y o
= PSS 0l (B s e Sl s el 2 ol
503 cmlie (o) 1 Sl e e g 5 Jid
e ol ionls 551 cbdds i s, Shes
o s gt bl o 1 e sl
S 03 g (i ey S Sl (Kol
o) s e 0l |y Jlaml Jie oSG i
P32 Jali 5 6K 5 o o polie asls
el 5 GBS S e e
GLa b b e Jalse o Gl 2 dos 0 Scnlie
Shoslial bl osls fdow 5 o s Sl OF Lo
530100 6ols gme law 5 Ab el R 3.6.1 1l
A § L

b9 9 lge

VA Sl SacsdS a5 8 o alllan oyl )
FS 0 edd SS 048 Ol e Mae Olles I 8
Lo o Ol ijle (SC85  she o831 Ol o Dlidions
Sypm 0l 6, WA 35556 5 YRS LIFAY (cla
A1 bl asdllan 43555 Jlas (35 13
350 Sdlo o 53 040 Ol & Ml esis
A 53 s e 5 5 e 035 oS canllls
Blye o2 735 e 56,80 L il LI 0o
Nl 03 4 (Yl g (o3 ey 4 0555
S spiad &%obuﬂbﬁfauww)ﬂ@?
S s Ll Gt (S sl b5 0T (o)
oSS il wlaS 5 Olyle slao iy (gmy 2 b o
Gl Sl sles &Sl 40 4 5 L ST Jlyley s
A Ss S L 0SS 4 Skl e
Ol candllae pl 53 s Codom asdllas 1 clin 550 ) S
Lol 7 85036055 Ol aseis 0L 51
b Golen ol i S 555 6,80 05 0L
4 s Ol 3l Ly 457 (631 31 5 s 0k andllas OLL
)Huo\,;&g,u;ﬁa.u@uwum;\ JERER
s s 8 ks Jie Sl

Gla S50 by e SLedbl asllas ool 53
(i o 25 OLa 55 o Jols 631 S 505
(B ol il (IS e (Gl 035 e
O pan il Ol e (Sol Lo ale (ls 4kl
2 b L e (DS O e a5 S
(=SS (gLs i 5 Sl 035 ¢ 55 DL
031l ) a5 4t sl Jome Joli Slo)s 5 (S5 5L
V5 2l Ol e 5 S5 P0s0 f 5 L S
(3l sue 6,8 55 Lo sl sue (5,8 5o
(s 3n 352 a O8Il Shabe ) sa 5 e
G () 534S s el s (g8 5 Ol
022050 0355 O o 4 M Osley s OLS

Sl OIS B Sl eslizal L Ol les slis .28 5,1 3

75 1€ 1€ 13 PICY a)Lash @iy § (0 )93

0hdjls (Sib)y eole o Gibily alas


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

20T oslbd 32365 b <8 Galahly dso 023 Qulis b

VA/F 535 Jlw 80 /AVEVE/FD 5 51 o SO
Ollas o, VWY 5 JLdr 51 5 i Ol oy
Ve S5 S Joun 35 51 dmils pu S FO I 508
A3 olegy 31313l o3 YANF 5 ki gh Ao s
POF 5 0l s 5 030 3854 SIS Pl
s e L Ol 1 (As,3 AD/A) i
050 ) 53T o g 30 5 0 g ) 53T #V/F L EVF/N
o e U 0l a 1 (Ao y3 O/F) 5 FY
WSn SUT Joun @ a5 L ki 0dalis DY/A0EVO/VE
NP SUVPUIES S PUID g DU PN W
WV/O) (63 5a—o O 535S OT 31 dms 5 (Ao )3Y0/Y)
SYPNS Ol o Gosy Lasls 5&Kle g (Ao)s
Loy WAN 535 ae e mp S AS YO/PA O
Ol s gy (YO-Y+ ) JLo j S es g asla (6l yls
sk 3l (Le,50V) 5,50 VYO 55 55 plad
A) 5550V 55 g o 3l (Ap )3 YD) 3,50 VV s
O 3 Ollew 31 A3 V8 5 g Crrd plad (s
e o Ol o3 10 5 izl liwbie aseis
0558 Ol o e s Oloj yo . Ldd jlialie s
3B ad> 50 55 (U3 ¥F) Ololey pow &K 51 5t
s geddosls jase L5 A d> 0y Ao j3 VY L
Y o yles Jgds)
5ol AF L5 s Oy la (6,80 Ol e
oSl 5 4l 54 ola FY/YO (o, K0 0555 Kb
sLe OYVVEY/LY 580 5 an Olyley ,ae Jsb
S5 (U380 Oliabl o) s Ol s s s
pﬁuo)gLfL@:)jTﬁ)adumjc'_ism
= VYY) Ao yn Ve (AR AY) oy A LS
— 2 /FV) Ao, 3 YV /FY= /BY) deoys FA (4 /5F
g Lo Ole () o)l ls 5ed) daT s 4 (/Y4
PV A o e (g o )3 AY (6 les d o (55 Al
Ao ;38 5C a0 3 Lo )3 FF B al> 6 55 dp s

.MA.:M\:;A‘DAX:-JA):

O Qs ol Sl

2L e slasaiy

AL
Ja

535 (Simads Mol L Golos andllas S5
Dossle (S e o8 iils GO 4xaS Law
Aot (IRMAZUMS.REC.1397.1589 1.l 1.S)
SIS U g TP VPR AR E
5 e i a3 5053 AT 3L 55
b B s s pe3T 51 AT il 06 S

b a8l
Jsb 53 (Lo n FY) LB YTV sluws lew V&Y
(o33 OV) L& FYF sluw 5 L5 S g andllae o 95
Ol o as Mis Hlas VOV 51 ils 5 Sl S i
oSl L5 e O ylew QB FYF) s 3 0078 0 4 S
B YYA) o ys FE/F 5 Jluw (PVAENF/OY) iw
L. 5 Il (B0 VF/A9) i 5o LS O slew
Ol s s Mas HLas VA 1) o)led Ko 4 x5
(Sls Sl gl aanrl e s @ )l OFY 048
e LI L 3 5L 215E 4 s pke
5 U )l adllas a8 din g 058 4 Slkubie
05358 Ol s M 5l YV bl 5 s s
Al ()l (st plel Ol jlay 45 0 iS arrl o

A 815 6,80 5,50 WWAA 355 U g
O ez S Dand

Aol

csna Jhat Culll Cumn

Oilas sbe s il (KO8 Sl 1) oolad g
Olyske Okl 53 asdllas 3550 053587 Ol v 4 Dlie

L% ;\b)‘f.; Jl_w*\ [N 5.—01' g,u L yd deru

1€ 1€ 13 PICY a)Lash @iy § (0 )93

ohdjle (Sib)y eole olGibily alas 76


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

u'le.n.ﬂ:g h.n._pln.ﬂ:"

330 S5l able godd 231, sladie 4an
O e aislw g ¢S &K 5 Jbe 5 S gladte
559 /Y0 c)a.»).:)\:u.::u Juls de 5o Slilss
Jooe i 5 )l Loy ladde o e dia o s

S A la s 39,99 95 e oy 2be

> 8 S )3 e e 508

Survival curves:Based on Kaplan—-Meier estimates

1 Swatws
001 =

0754
&
2
]
=050
i ]
T :
a :

0.254

;
0.004 :
[ 12 21 3% 48 60 72 &
time-month

o3 A0 Oliebl alol b le WIS U Sl o 2 ok 133

05158 Ol o 4 Slas Olslay 52

OLa i g bl sladibe o pite i ol il
Gl (b eNe (Gasii Ol 53 gl it 45 5l
A o ((P>1700) slad Jde 53 gl g0 88 5l O 5
Sl S aan 53 OBl yluay ke 5 50 5
Joe 53 Jas g 55 e (P<+/00) Ls g s e ol
10 0) 35 4l e Siaad K 5 Jbe S (g 2l
sde 6,8 55 5 0w Sl sl dile sla i (P<
Sasme syl Bl 5leds 3515 sladda 5 g5l
LY oylad Jgd) (P> 0/00) Ls 4d
ol aar sl Juls Jde oF ojled Jgdr bl
o pod e o 0S5 ST el oy 508 (6l &S
Cds op YL (a5 g g0 lade s 1 el
Fls2 i pr 2ol 5l (o Ry 03 U 50
Jol = oSS 0ile Ll 35 bl .l OT 50
S sl Jde plobanslias 5o fuls (s sl sl Jde
Lo el 513 gas oY oy lai 5l5 goi .5l (6 2gs L5
0 st Lol an Juls 50k Jke 51 ol WS1S°

das e OliS 4o

Ol e 4 e Dliles slo (S5 S35t osled Jour

oS

(e300 ke S Lo 8 5 Jeen
74N FEAV/YS Mean + SD s Ol 53 e
(Y2l s
(FF/ENYA K3
(V+ VYA s
LS s
(Yamr slesy
(FaV) -4 5 oS
VAV Yo-r
fSl ey el
[AR¥2)s Yol 5 A
YONFEF/ Y Mean + SD
(raype )l
el olen bl
(AN Py
(YV)F4 sl
il oley 4l
(VANV- syl
[ sl
Ol S slgls aisle
BNy S e S
@Yy Sy
"SI s e il
(Wile S b A5 O s
[l Sy
"SLs O3 e dijle
(rv)es S b A5 O s
(N/)5OF sl 53T
©/F)F p 30l 53T s 50 ST RCTT ST ]
Wvs sl
[ ol Ol
evnre Lo e L5 O 35 b Ol
(3% Cand 5 Olpe
[Qaial A
[\£27 B
BT R
[\aVal C
(V) D
VY syl
RSN
VP syl kg
OV No _
s o S 4 jliale
a9 N s
1 s .
ss\ad
(0.4 N,
eV Sls
b OB b 4 kb
@INFS 3,0

Lo s il sladis o e &S5 o

(Il 3 I Ja 53) Gadeds Ol 55 o (Sls e
S (3 30 (5,8 5 ) 55 pled Ol s
Rl 4 ke (g g o o sl 32 (5,8 5
o SLa e (s gy 0 /00 prlaw 3 ls sme Lol
‘up_,;uwoujja,uﬁdzgpr:w (i Ole ) s

P S0 s Aol Jee (Sl es s el

77 1€ 1€ 13 PICY a)Lash @iy § (0 )93

0hdjls (Sib)y eole o Gibily alas


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

20T oslbd 32365 b <8 Galahly dso 023 Qulis b

OL5le Olwl 53 05 Ol w4 Mawe Ol Gl L5 (bl Gl dibe 2515 51 ool a5 e ol se iF 0sbes Jguer

) S by & % Ul
(Log-logistic) (Log-normal) (Exponential ) (Weibull) e
ETR(SE) ETR(SE) HR(SE) HR(SE)
P-VALUE P-VALUE P-VALUE P-VALUE
+/A8(:/4+0) SOG4 Y) VX /eY) NX(/00®)
eSOl 53 e
% o/ P PRRT PR
DALY IGIYY) _
- - (3,l0) o, 15l adl
N Ny 2)0) Ol o (315l iy
o0 e (S algls il
¥ /FY) VFAG/FY) CIVYG/Y) CIVEG /DY) _
(oT) Slans (2l WD
/FA ind +/0V - /00 oD bt
SINVGIYA) <IAD(/YA) V/YY(/Y8) A/Y8(-/Y4) . ) .
JapC 35l 2l oDl
o8 o8 P Y el el S o
I8 (YF) /07 (+/YF) V/##(/Y0) VYY) p ) "
. o b s
PRYA PRA 5 F w 0S5 3) e b o
SN GIYF) A GYE) A0 /F) N FC/F) _
(593 3,0 le 2L (Dle
/00 e M %
+(_;;L,;§)))L¢:1 JERIp
How) sps 2l Olge
HINFCA) SINGIYY) \YF( /YY) AYFC /YY) ) o
2 s ol ol
g /R Y A F IS R O
OY(/¥Y) /FAG/YE) VAY( /YD) /5 /¥V)
(Grd) 505 L3 Ol
E 4 # 0/00 QALY # 0/00
N0k s o8 55
VIFAG/YA) ICITY) Y _
- NDgslid sue 6,8 55
N V¥ A
AYO(/Y4) SVGAFY) IVCIYY) N2 _
- (N2)gsled sus
P YV IYY S 25 5500
+HA)yg05 al
V7Y YY) \/YY(/FF) \/YO(+/FF) ®
Vg5 al>
A JAY 5% 5 s
SEVC/F) /FAG/YF) YV /FR) Y/9R(+/04) s o
# /0¥ w0/ w# o/0Y VAN i -
OV /FY) 7GR YAV /0Y) Y/OY(/0Y)
D)5 4 e
A /Y /9 paY
IYFO </¥D(C/YA) YVA(/Y9) FFAC/YY)
() b 081yl & jlaks
e <ofer) e <afee) e <afee) e <afee)
+, ) 081 L 4 kake
*/OAG/YR) /0 (/YY) V7 Ye) \INVG )
(25N5) ;
% /0 % /F Al At D e
<JOF( YY) IFO(IYP) VOFG/¥A) V/OAG/¥A) B . )
w0 PR s XE 050855 JLl) Jos £ 5
IPECIFY) </OY(+/¥F) \IYO(+/¥9) V/YO(/FV)
(G 5SS (m0) Jos ¢ 5
YA N0 +/0) Niad
VYVC/AR) VFF(/9) YO/ IENOVY)
(o5 L) 5
JAY o o o (595 Jee s
IFECIYE) OV /Y4) VFFC YY) VEVG YY) (s S .
oA Y aid aid LS I Jee
Howly (5SS o) Jos £ 5

W3S S a3 Y ol 5l e SIS

KQNRMES ‘;J:Vf S Ol 5 oS

em 9o L g el b Jie 51 4 lie Y osled i

Oti5ke Bl 53 O35S O o Uiy Oljn 2 bd o Jalse

by S sl o) S ety e
A AN Alsd g Pyt
WFe /5P 11Y4/0. ANlaZial NIV/YY ST

Wlasy s ian T i 51 o3

ALaV 50 O Lay Ol e 45 505 OLis andlas oyl mb
Ao 3 YV PR Ve 05 8 Ol s i M Oy
ilbadu{g‘}‘}:éo‘J&Aﬁj@Lb’.v\i);}JjTj
AL d o Ol 5m 5 o3 O 01l 53 0 S O ,u
G o3 P (o S ey S48 O e
Ol o B O W Ol 0 O 5 2o, (V)L S

1€ 1€ 13 PICY a)Lash @iy § (0 )93

ohsile S eole ol alas 78


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

ul)lSem g 03 jamll

534S Dlalllae jlo 5o il o RIEI0 S O
o a0 plonll JUS, S O o Sl e
3 mm 3 Ll 0 lAE e 36 & Ol g0y
O g (Y0 TH) il 025 513 ime e ol Dlallae
1 e 5d g (oLl VU s 53 Y game (5)les ()
et ST 1595 Wy s o e )13 (e 5L

Ol e a4y jasis Ol 55 Hley ad sl (2L e
353 gl @SN LObilay 5 db L &y 1 Sge s
GI1s 4 dis g (o3 31 4l » VO o bliws sl ls (S
Sl iyl e oS i 6315555 Al (e
sdalin Olaj 53 Oyl 5 i (5 -8 5 Amrl o
AL Sole S35 pasiS 5 5SS, @Ne

& a o S5l slay sSB oyl )
edis Ol y 534S (631 310 )5S Ol 51 50
by 3 I SBL las 510U e g
OLiygo 55 45 595 631 31 ol 5 Y/VE izils Sl 5 (o
o) s an Wl g e aST Cils Sl 3 Ot Caady 5o
LS Rl el L Ll e 5 45 AL
Ol 2aLS Lol oS ils Koo slaplal 4y jlawtie
345 (63 3l o blies (Y (¥9)5 55 o0 Olslew s &
YA dzils 8 65len C a0 y5 2sis Ol
O3 Solas gl add e 5 4S8 ol (o1 31 L,
Lo L (olan ado o 0 5 plad Olje 30 Al
(Y8 A Y sl 0 sl Caliten Siladllae s O 5lews

FIAF Lils La OLS 1 Lo 4 jlabe a5 (g5l 3!
Ol s 3 5668 0 ot s ki O 131l
355 BLE ol e S5 Slalllae 3 s 058
sLee (0L a 5Sou aallls 3 ales 5. ils
S s Jole Olge 4 b 081 Ll 4 ke OF,80s
(Y Ol ok bt Oyl Sl

e Ole (65l gme Bl o e oSG LIl s
s odalie Oyl gl b go 58 (55U 3 (6,8 5
La O e =8 55 Lo g ot J2ul530 L sls 0lis

DL, ol o pmiie doe STl s Lal el o 2alS

madel wiebull

w = o

Estimated cumulative hazand
4 5]

0 1 2 3 4 5
Cox—Snell residuals

Je (o3 s Jowl oSS ola abladly Hls sl 1Y o ke 5l0ge3
Oljer g das o Julse (s 55 e Je Dlste & s bk
Ol Ol 53 058" O w2

53 T L 5 (65 e S ot aalllan s
SLa Ol5n 01l 53 IS5 557 O o 4 Moo Oyl
Ol ok IS A3 8 S Ol L O
O i Ol s o 5 S e il LT (gla)5i87 55
odd 158 Ao )3 FF L 008 Ol 55 Al
CHLI s Cmmas o (e aallle ja (Y 0
IAVERS AJLW@LEA.QIJ':»V V-Y30 Jle s odete
3 o Bl aslllae 53 (Y Ules S 5557 5 o s
odl 0ly e iS5 (GHlew 4B i ol 0 53 Ol by
o Ol 5 23 anrl o Sl (S0 il on oS L
ST ol St e 5 e 4 el
310552 5 O oles (63 5 5 OLey> (612 s3b 5 OB
25 g0 Ollaw Okle oi) uils JialS Esls

bi pbas e Jelse glolid ) glate 4 anlllae 0
el (5 ol ladie auslie 505858 Ol s Ol slay
sl Sl o g el 6 ol ol 8 8
Do s e e et (ST S
o a5 S eslinal il WSS laotilasl
Sl 5 emmle Jds sl 6 2l Jis sy
L5 g anlllas Cuf (glaests

el 2 ODben & Ol g 2 S50 Jalse (25
Golos o sz ol Sl e o 20
& pa o gl S 5131 (sl Jlazt sl 5L

79 1€ 1€ 13 PICY a)Lash @iy § (0 )93

0hdjls (Sib)y eole o Gibily alas


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

20T oslbd 32365 b <8 Galahly dso 023 Qulis b

Lo e sl St Uy Kot s Ty 8 4l
..JJJ? oslazwl 558
jrli;ns}juw&)szojﬁalbﬂ
YL o s Fs e el 2 Ol
e Ol & Ol oS helge w5 o)l
a0l 5 oo dzils (a8 andllas pl 3 04 S Ol
Soloy b iy 51 15 n B30 4 s S 25 5
Solms Salin Oy o Jlolge 15 0357 6,8 sl
Aol (6 S 5 g0 Olslay sl 2alS sl 4
F3 e 50 S Ol el Sli e S L
S andlle il 5o gy 3550 Olslew 53 (S5l ("iﬂ"“
Sl g, Seslial b olan Sm w43 2 jadd 4
(i 3131 5 o o mn 535 3 6l s SIL 2
0s3lie uanl 5 055 Ol ad gl (Do 51 AETT
Mews Oyl v 5 ool 40 G Sy g 0> (S
odd ool jasdis gl Jol e 5o (_);J;lejwq.!
a5 L atg Je Gl 5o s 0 Olays
il Pl S s 4 Ol b 55 CuSs 5 oS
Lk 5 g 53l Jls dis e o050 1555
ol a2l anlllas 5550 Gladie Lo S (65565
dobe sl 35 oal b glresls ot (sl ol il

ASb A Ll g5 e Juls

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M,
SoerjomataramI, Jemal A, etal. Global cancer
statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin
2021; 71(3): 209-249 PMID: 33538338.

2. Bray F, Ferlay J, Soerjomataram I, Siegel
RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin

2018;68(6):394-424 PMID: 30207593.

iz Sl 5 ite opl () s e LIS 5
Lo e b b pite o) BT 5 ) Ll 5 (o0 0 e
St Jlazl 5l s (5,8 55 Sy g 53 (L
il o o or (N o Sl 31 Kos sLa0E 5l &
534S Al e sl s (-8 55 5l b Hse s
ol (Kan Jo 53 OT 51K a6l e Oy 50
) 5 A3l sl sue (6,8 53 e 5l 45U
o iie dioe Il 55 5l ae i Ol ge 4 e
LUy ol Oladlas L s Lol 05485 0313 adets
(NS 54 9

S 5L & Je g3 (i Jos g5 i
0555 O s Olylay Okile 03 uils St
SIS o Joe gL Ol 5 5 S SG
Joe L Ohbas a0 S (65 o sl sls sl
O 5eeS 55 sl 5 0 5855 JLESL 5 0 55358
o Sy el (o o 55 Sl Ll s
Sosld 5 a2 5 a5 68 53l o35 o
AL g e Dlalllas Ll a5yl

0dy 5 03 9 28l ol aalllas Cus gl
S sy ey 551 e sl sl bl ansl e g Ol e
Sl iz sy s Ly fpalr ()2 Ol 3§ sl

3 n gt 10 0585 a1 5 el 5 5

3. Dorai T, Aggarwal BB. Role of
chemopreventive agents in cancer therapy.
Cancer Lett 2004;215(2):129-140 PMID:
15488631.

4. Malla RR. Microbiome conundrum in colon
cancer: development, progression, and
therapeutics. Crit Rev Oncog 2020; 25(2):
129-139 PMID: 33389862.

5. Maajani K, Khodadost M, Fattahi A,
Shahrestanaki E, Pirouzi A, Khalili F, etal.
Survival rate of colorectal cancer in Iran: a

systematic review and meta-analysis. Asian

1€ 1€ 13 PICY a)Lash @iy § (0 )93

ohdjle (Sib)y eole olGibily alas 80


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

ullen.:bg hﬂ.‘!:llnﬂ"

10.

11.

12.

13.

14.

15.

Pac J Cancer Prev 2019;20(1):13-21 PMID:
30677864.

. Long AG, Lundsmith ET, Hamilton KE.

Inflammation and colorectal cancer. Curr
Colorectal Cancer Rep 2017; 13(4): 341-351
PMID: 29129972 .

. Gerds TA, Cai T, Schumacher M. The

performance of risk prediction models. Biom

J2008;50(4):457-479 PMID: 18663757.

. Henderson R, Keiding N. Individual survival

time prediction using statistical models. J
Med Ethics 2005; 31(12):703-706 PMID:
16319233.

. Mogensen UB, Ishwaran H, Gerds TA.

Evaluating random forests for survival
analysis using prediction error curves. J Stat
Softw 2012;50(11):1-23 PMID: 25317082.
Efron B. The efficiency of Cox's likelihood
function for censored data. Journal of the
American Statistical Association 1977,
72(359):557-565.

Oakes D. The asymptotic information in
censored survival data. Biometrika 1977;
64(3):441-448.

Kalbfleisch JD, Prentice RL. The statistical
analysis of failure time data.2"ded, Hoboken,
New Jersey: John Wiley & Sons 1980.
Lawless JF, Yuan Y. Estimation of
prediction error for survival models. Stat
Med 2010; 29(2):262-274 PMID: 19882678.
Hosmer D, Lemeshow S, May S. Model
development. Applied Survival Analysis:
Regression Modeling of Time-to-Event
Data.2"® ed, Hoboken, New Jersey: John
Wiley & Sons 2008:132-68.

Kleinbaum DG, Klein M. Survival Analysis:
A self-learning text,2" ed, New York;
Springer-Verlag. 2005.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Klein J, Moeschberger ML. Survival
Analysis: Techniques for Censored and
Truncated Data. Springer; 1997.

Panahi MH, Panahi H, Mahdavi Hezaveh A,
Mansournia MA, Bidhendi Yarandi R.
Survival rate of colon and rectum cancer in
Iran: a systematic review and meta-analysis.
Neoplasma 2019; 66(6): 988-994 PMID:
31607130.

Roshani D, Moradi G, Rasouli MA. Survival
Analysis of Patients with Colorectal Cancer
Undergoing Combined Treatment: A
Retrospective Cohort Study. J Res Health Sci
2023;23(1):e00572 PMID: 37571943.
Ghazali AK, Musa KI, Naing NN, Mahmood
Z. Prognostic factors in patients with
colorectal cancer at Hospital Universiti Sains
Malaysia. Asian J Surg 2010; 33 (3):127-133
PMID: 2116341.

Xiang Y, Jin F, Gao Y. Cancer survival in
Shanghai, China, 19921'1995.2011.

Ulanja MB, Rishi M, Beutler BD, Sharma M,
Patterson DR, Gullapalli N, etal. "Colon
cancer sidedness, presentation, and survival
at different stages. J Oncol 2019; 2019:
4315032 PMID: 30915121.

Baghestani AR, Moamar S, Pourhoseingholi
MA, Khadem Maboudi AA. Application of
the competing risk model to identify factors
influencing survival time in colorectal
cancer. Razi Journal of Medical Sciences
2017;23(151):1-9. (persian).

Moller H, Sandin F, Robinson D, Bray F,
Klint A, Linklater KM, etal. Colorectal
cancer survival in socioeconomic groups in
England: variation is mainly in the short term
after diagnosis. EurJ Cancer2012; 48(1):46-
53 PMID: 21676610.

Sabouri S, Esmaily H,Shahid Sales S,Emadi

M. Determining related factors to survival of

81

1€ 1€ 13 PICY a)Lash @iy § (0 )93

0hdjls (Sib)y eole o Gibily alas


http://jmums.mazums.ac.ir/article-1-20917-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-07 ]

30Ty slbd 935 b By Gniahlh Jrs 013 Cuwlis (Ml

25.

26.

27.

28.

colorectal cancer patients using cox
regression. Medical Journal of Mashhad
University of Medical Sciences 2018; 61(4):
1083-1092 .(persian).

Agyemang-Yeboah F, Yorke J, Obirikorang
C, Nsenbah Batu E, Acheampong E,
Amankwaa Frimpong E, etal. Colorectal
cancer survival rates in Ghana: a
retrospective hospital-based study. PloS One
2018; 13(12): €0209307

Wang JP, Yang ZL, Wang L, Dong WG,
Huang YH, Qin JZ, et al. Multi-variate
regression analysis of clinicopathological
characteristics and prognosis of colorectal
cancer. Zhonghua Zhong Liu za Zhi 2003;
25(1):59-61 PMID: 12678990.

Gallego MG, Acenero MF, Ortega JS, Aljama
A. Vascularenumeration as a prognosticator for
colorectal carcinoma. EurJ Cancer2000;36(1):
55-60 PMID: 10741295.

Nasiri Sh, Sorush A, Karamnezhad M,
Mehrkhani F, Mosafa S, Hedayat A.
Prognostic factors in the survival rate of
colorectal cancer patients after surgery.
Iranian Journal of Surgery 2010; 18(1): 50-
60. (persian).

29.

30.

31.

32.

Hassan M, Suan M, Soelar SA, Mohammed
NS, Ismail I, Ahmad F. Survival analysis and
Prognostic factors for colorectal cancer
patients in Malaysia. Asian Pac J Cancer
Prev 2016; 17(7): 3575-3581 PMID:
27510011.

Xu F, DiM, Dong J, Wang F, Jin Y, Zhu Y,
etal. Influence of  clinical and
pathomorphological parameters on prognosis
in colon carcinoma and rectal carcinoma.
Zhejiang Da Xue Xue Bao Yi Xue Ban2006;
35(3): 303-310 PMID: 16764034.

Park SY, Lee HS, Choe G, Chung JH, Kim
WH. Clinicopathological characteristics,
microsatellite instability, and expression of
mucin core proteins and p53 in colorectal
mucinous adenocarcinomas in relation to
location. Virchows Arch 2006; 449(1):40-47
PMID: 16645863.

Li C, Cao S,Sun x,Lu C,Guo M. Prognostic
modeling of overall survival and analysis of
KM survival curves in patients with primary
colon cancer: A SEER-based study.
Medicine 2023; 102(23): e33902 PMID:

37335675.

1€ 1€ 13 PICY a)Lash @iy § (0 )93

ohdjle (Sib)y eole olGibily alas 82


http://jmums.mazums.ac.ir/article-1-20917-fa.html
http://www.tcpdf.org

