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Backgrond:Nowadays, cancer is one of the most important medical problems. Breast cancer is also considered
as the most common cancer of women: its prevalence has risen throughout the world in recent centuries and
people can experience recurrent events that sometimes accompany with a terminal event. In the present study,
using a frailty model we tried to model recurrent event in the precence of terminal event (death) in breast
cancer patients.

Materials and Methods: In the current retrospective survival study, 342 patients with breast cancer registered
in the cancer research center of Shohada-e-Tajrish Hospital were examined. The Liu model was used to joint
modeling of recurrent events and terminal events, in which a shared frailty with Gamma distribution was
used. Estimation of the parameters was done by the penelized maximum likelihood method and the frailtypack
package in the R software version 3.4.1 was used to implement the model and analyzed the data. Significance
level was set at 0.05.

Results: In our cohort study, 342 women with breast cancer were studied. A univariate and multivariate
analyses was performed for these patients. Of these, 78 cases (25.4%) had recurrence events, and 225 patients
(74.6%) were censored. The obtained results of joint frailty model indicated that the relative risk of relapse in
patients with first-degree familial history was 36% higher than that of other people (P <0.05). Relative risk of
relapse in patients with stage 3 disease was 19% more than other stages and also the relative risk of relapse
in patients with chemotherapy were 2.5 times higher than those without chemotherapy.

Conclusion: It seems that by investigating the effects of factors affecting the occurrence of recurring events
with death with regard to unknown factors, such as modeling, we can simultaneously simulate the probabilistic
nature of the disease and provide more accurate information to the researchers.

Keywords: Survival analysis; Joint frailty model; Breast Cancer

* Corosponding author: Ebrahim Hajizadeh
Email:hajizadeh@modares.ac.ir

Research in Medicine 2020, Vol.44; No.l; 276-281 :

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 |


http://pejouhesh.sbmu.ac.ir/article-1-1901-fa.html

YAVEYY A P88 ol 85 s

e s o L o, .
J’V.,:«fJL,,J!M&Lﬁ!kj’}?/}‘:?hj’é:yh V(’,{:JI‘/W

Ol 5 S 50 9358 o3 (gaadae b ) S W398 2 Fge Jolge (puns
Ol b g 43 Yoo

TS daslowlsacme I Sl pSI e Todljale palpl & Slode 43

Ay L_fi“’)J 9919 o&»‘)‘w‘.\.&; omlb‘d)ywwls )Lo] 09; -\
oo oy olBuiily o (S 00Kl ¢ ) jlol 0,5 =Y
Sl e (Sl i pole o8l (ol pw laiins 3 e =Y

VAN -0 /48 cllis bl gy VWAV F/VR callis cdlys ol

é )

oS>

F o oS 06 Ol e 1 5l Doy 53 Oty O s 55 g e a0t Sy SYEE (1 5den 3 (S0 o 035,01 18R g sl
SN DB A S Sy S Gt dp e S B L €3 S B o f3ypm oy SP & 55 Ol pl 53 53 03 53 O
M S o Dl S0y o) e a5 Se Glnsse Lg;)yquauwgmdu&y o3l | andlan () 53 L2055 o o) e SWL daliy
g0 6 e Bl O ps s Ve

(G S By D o BB S e 33 0BT Dy O o 40 Mot S YHY 3105« SaaendS (6l adllan () 55 1 pgy g Dlge
@3 St SaSa SU 3 O 36wl esimad SWL duliy 5 i85 it g\,: Goaddn 6y o8 Jow ) adlan o 53 dE gy y
TR A AR ) R)\}\QJB 33 S5 ﬁ'ai]tn)acké\;_.')\ 5 <\>.¢\ WA v«a_ﬁ\n Sl yd ol &\ 2 5 >);\ﬁ RGS:3) )\g‘\a_\.ﬁ\f wo$
A bS53 0030 (5 san a5 sl Wnedls Mo 5 Jde (6 )

S ol Bl ) (6 0 im0 i S Mo A g Dy B o Ve 3 Y 35 S o alan ) 55 slaaidly
5\5, S Jaw ) sddlny TS K3 00 5l 1oy NETT s YYD 555 6335 350 iy doys (YT Sl VA (6 o3\
Jos cmoman (P [ 00) Sl 03 iy Jeoy T 3131 b aslie 53 Sutom s Juas ails (913 Blhews 33 355w s 45 dad o O
gl Slayd i &S (Shan 53 Bl 33 358 (i Jas g ipen 5 Sl e & L i Ao\ (G len ¥ Al o s Blas 53 358 e
Sa) s S\ ys e Al B9y Olyle 3 iy N XTD caslests

Bleied Gaudde SMBL p e Wse (38 L 33 5 Se Gage 5 Ko sy S Mge B s oS Sy S 4 1 S A0l
5,8 3 Qs s\ 53 (65333 DI 5355 Cho§ i Gohen (el o 355 b s A

By O o g5 S0S0 Se iy Mo 16845 ()5 59
J

by Cusl (gylow 4 dnly & 315 3929 Sy ol 4y (2o 38y G liy
Waly (2o 33y S plgteds S gy )3 (Sten gilowr sladgs
bl Gl plhlen 3 Cusl (Koo (Jliaglyicds 2gd e 485 5 5>
Glow Syo b aS oS cwyp |y )86 (S loss cdlyo U bl atily

.B)JJ.»UA ubb Sleds Q,:] cél A,;T)B

Al 255l lasaliyy cosl (Sae (ol (b slaadlas (S5 5

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 |

Research in Medicine 2020, Vol.44; No.1; 276-281

tdode
ol @ld ooy omeg> 9 U5 o 2 ol el Gl Gy
)5S & Cumd (5305 o9 Sy Glnl 3 jsim el 2 oM (V1)
oddpll byl plw jd a5 oleadlas > (VV)o b deg (o8 (simio
29 S8 (Byme (5 by cn s plyear |y Gl ol wud
Ol Jop N9 5 Sleygls adate slajeiS > ogada badlas Sy
Ol sodly asgeme j3 (W= VY)los S pMel iol38l & 4y 1y (6 )kow

calj@b m.fblﬁ‘ tJ oo Dy 9
hajizadeh@modares.ac.ir : Suig ySI| oy



http://pejouhesh.sbmu.ac.ir/article-1-1901-fa.html

e g 03l Sl putrl ol / YVA

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 ]

el e T ALYV T ) 0 £

[

ol 2 olad ez slied plislen 4 & Gl plbjw MM
Lad ad,S b 5 glel dmels lgieds 05y deslie AF Db S U AD
FilS i Gl Gy (ol paseis b ohlen (358 slaJle
ol SleMbl 55 adllis 5 yy Sl 03,5 ed 90 i loss
ol Kl 5 5 oliaslon (o) pudS Sl 50 gy
Soslaiwl b jlosyee (slodly b (gyglmen ()l (sidne Aped (S
b ooloss 255 5}l ol Cumdy 031 9 @il ohlos (S5 0dign
Sy 5l ol oMbl g osls oyl 4 45 b 5 po ol o il 55
Ol Gy (slow aMiee (o 0kig I SIaLdIS (g Son aslllae
sSinle (2l clades 1 (S ot hlon cul ol sndisyglaer
i S (sl o 3 468,518 iy i | a5l 33 IS5,
ORRgR (ol 3 g 03,5 by (alFgersn 9 al el (Sleydcend
@ Mol (deols dils paseis loj o ield cgwypdyge sl ite
Joe 5l 0285 (59lad 348 (652553 (e y9095 o)l iy (o
(9 Fan 00 (339 el 02 xS ygag 423 o 2l g9 jlielie (2
3 o bbbl 43 (Slo)> (9059 las A5 b (b (Jloyd sard
5o b gloj e Slusl Jlopinl 8y )56 03555 ¢ lows Al yo ()3 paiged
392 (ke D95 5 395

Jdy90 SNl 9392 b poo (Gl el ()4 o adlllan 4 39)9 lone
wegas  asl Cledbl b 4l ile WA d)?ié“? Sledoligy &b jl
)5 Hla5 > adllae jlzg )3 Jhee lyiedr 3u5 53 adllaes e slasely
Olidss 1S e 50 Gliug by 4 Mo ohlow 031 oL alllas oyl o
e S pole S 5 5 e ke ot i ol
P by hlen SleMblad 35 &5 psblen ol a3, Bay i
d9 BIe) ‘u*’f-" Pli;.m 5 O‘)l“".‘.‘f Qﬁl Lol °-\*:3L5)BTCA? Y 53 030l
L ¥l i S0, agiSele sl (sl dos §| Si o5 5 085
WAY oloys U aS Shilew Conl S5 & p5Y 029 4id)S )13 0 bty baas
(s yd & (8] (piman 9 39 0 0)ligd 395 yl2d (addllas (LL)
Syo S 4y g5 iy Sl bl (5)legs 29 5l Ml 5 Sl Cundg 4
Cusly o jouilio 3)lge plgicds (polod oyleadd (395 (yiws 13 b jlow
aS 0l B8 la > dlasMe ol diged o3l e (3 LAS A8 )Tl
3 om cnlpl g 298 Qbl wgad Ve Jolis wond gy pide o (Sljl 4
3 gr JolS o] cleMbl a8 (31,31 S acgasme I ol (g puSdiges
G IS U oyte G olSl )3 ogunn ddllas LS sy o VFY
Cuwl (IR-TMU.REC.1396.632)

16 bl Julow

5 sinie sl (V2¥) Sgn 5 il o Joo J cdlio ol
le.m ;.\,.Sw: S5 5 O‘ 2 &S w5 ealal Ol)la.ﬁ Ay 9 ))S.o dLa»J?;
(A)ogr oddodlaiwl yj o ygods LIS w505 (gl

Recurrent:

Death :

r; ()= @; 1y (t)exp(ﬂllzi @)
4 @t) = 2,(t)exp(BZ, (1))

5 S5k slsliy 25 b i 4 4, () s () J 2 S
ey slolon) fy 5 B sty canlpli 58 > (L seliy &5

- z . 1. TR IS . s w . e
Jte (oS iS3) @) (Sabad Sl bl ) Kgd oo s (S90S
Hlaas (28 ) by 5 S ke b LIS @595 b 5 RS ]

Modified radical mastectomy (MRM) surgery 4
Breast conserving surgery (BCS) 5

oles & ke sy 4 Gloj o 5 sl isealST b atly jguiles |
50 bl oS edalie b sddosalie ))ia slogs boj a wls ¢yguusluw
186 Jgaro slogsby; b (1S3l (slodeliy (slaosls JIUT Blge 465 0yl
bl doliy 45 By ol ol (V- -A) Silsp 5 Sl Y sl L]
0Pl g ol sdiadae ) (F)ogd i (sloaiSolyeS (glas S 4o
Sl delin 5 (iS5l sladalin Wul)8 (YL (Suly odie &S laosls
€ lasls sla Jaor 1 a)le oS ol sddoslitwl (IS by 90 3l s
F)Y Saiss b Y dolay il Bl slo Jao» o

(S el 25050 b &l l o o g5 0l Caje n ek
o> &y Sl el 5 25 cslatalig o (il ol ) (e
ol Cgenl Pl o3,)l8 Jasjl oS W e

sl 4013 plojen oy bl s 4 by Ll o el slaJsa
S wtd oo )l slodjsly 4 olitod § 2l 08, 5 S
oalatuwl ) daBly g3 lojed (awyp Jold (63K gladalas oo 4ly
SrS 093 Jsb > CanSs iz b obbadllae )3 Ginen (F)Nsd e
cage Jolse pl &5 W) jpas oS 4 (Jaee 5 (93,8 Jelse 0)lgen
9 STy o 35 (et Sl 3 Sl Sk olej (Ko
e 9 48,5 03030 1 05 osmliie JBT ol 5 kil (ol (sloJto 595 co
ol @y lp &S 295 e Jro slayielyl b slasygly 4 (oliwd
el &8 Sauss ol 4y Lol adlhe oSy 1 3] claadlas 5> Al
S8 oo odlatel Cunlaodly ;5 olis saalin (SaSTy ¢ bl sl
2l iS5l ssolig plgs o L ot iz s3bJ0e c@lgo 5
& ol o el olojon adlas Bl UL S, (38
g o ol (sladyglys

Camdy lgd)) ploj 2 Jlow o el oloj 3 05 o Jto Slelge
o dngl ool b Cansy 5 ol i (S8 oyl 5 (Sl
o 42yd 5 o)l geni Alaje dngey0n (B g (S sl
Sl 5 Dol Jlasil Comdy 5 (g9l (glao)S Sl 5 9058
Wyl il Mie 5,8 loyd Cumdg (&S] i b g bl 0 )5os Jelge |
okes Jgb el ooy & bgye (b slaaslojl el )3 (Lol Zusly
S 55 295 o2 sadlas I (Gl >l lan 098 b Gloy g9,
a2l g oo dalllas ylad oloe b dgalss 5 calisee (638 Glusgas W30
oSl a8 Koo 6ol G b e 53 sl Sy alasgy o addllas 350
el ygag Slslie b 395 ploj gd e Cguine S pe b sl (wlio
Wil gyt 36 Gloj cpl oAb FOVsb p (ol (SRl leyd 2 o
Sl e Jolo 51 55 (e 550 (S b ooy o o5 900 sl il
s liwbio b dge didls (gl (6080 loj S0 B )b sl awily 53
o 5 ba i yials 4 pol ol g Cusl GobeS lows S o didls yloj &
3 colin ol s 5 63 Sy iyl ydisn prie oS oloj
by b dgute W9y g Jolos (B Sl (s b g)l> 2D o0y 53 ke
Elgl el 31 S o & bgaye Jlas Jolgs (i gy ) sl ling oo
S olsis a phlen i ploj (8,5 s 0 L wllis )00 4 90
Lol b laasts | gyl dog B @lBlas toliy

5 by ol ol 3 50 Jelye i eplo adllan chn 1
el Gliles nl sl g )% sladgs plgs

Marginal model 1
Random effect 2
frailty 3

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1901-fa.html

WA/ Gl oy & Mo ko 33 5o 9 390 135 iz S b 58 slodge 2 oo Jolse s

-02-16]

[|>own0aded from pejouhesh.sbmu.ac.ir on 2026

- &> 0d) .\)IAJ
AR (-I5A=¥12A) V5 Y as
sheold diles
R (M-¥-0/VY) VIY Y iy
- &0 0% v>
I¥¥ (+1-¥=Y/-Y) v/ v-o
s909 0}l
ofexy (Vv=¥/Fa) | ¥ o<
- &0 S alsye
\a/- (+IVs=¥/\Y) Yo/ 93 dl> yo
oy (V+a-¥/¥5) WY 4w by oy
Solow
A (+NA=Y/\A) Y/ o alsyo
RS (M+5=Y1-A) -IAD 3l
3,18
- &y 0 Sl serd
FYANY AIC

ailo sl yuxio a8 3l i WS canliio il bl 0 juite S (s e
pll pizmad 5 g 5l by j5095 031) ¢ gylows dw Al yo cgddn > Liold
2 &l 4 4P >+ /40) Wlodgy Spe jlad by jbliae bl j3 Jloys cowds
5 Solow slez 9 93 Al pe (Spaayd (leold bl Jold b piiie pl 350
ERARNNVY R d)lbl}u«o d.la.:l) Gau U 99 (2 9 92 )‘)»QS)}Ay oj‘..\}l O

(P> /0)
oyl hlen g (£gype Syude SaiSs cauJle zls ¥ Jod

ol o0

Ao il )3 S o g 398 doliy ploy SuiSs g Jdo ol ¥ Jou>
Ol ol o

4 ()

ga=1 g5 5. Y%, o5l €=0 i 5 s
5 O 815 ol ke Ll 5 (1Sl sloaslig sy, (S5
s Yy (SWISS oS Lo ol 4 155 eudtiene b3l S pe 5 cuiSL
Spiee Sy sgaisan 5 395 a5

S it SaiSd Jie lal dly pols adllas 5 o sl S5 4y pjY
o Slo laicus)s oged 4 byzelly 0,500 5 (V) ohlSen 5 (o950
0l odlaiwl Y,¥,) dowus R HI38lp 55 1> 2990 frailtypack zuS I codulsls
Wb d8)S a5 3> dod gy (g boline e dddllas (pl j> 9

P50 gy Gl Gl ps o Mise (5 VYV 0lasd (g S aslllas (pl >
Gy olass cpl 51 plsl lhlaw cpl (gly 0 puxio K g 0 pusiio S Julos
Soliig jlow Y5 (gly Cpaiorod g 0337 298 doli duo > (YV/A) jlaws VA
e adlland yae llaws w1 L0g 0045 jgulis (1o )3 YF/F) Hlaws YVO S o
Jls ¥Y wilis 5 Jls VYD Jlaxo oLl 5 BV/AF 5Slis b JLs AF b YY

(Loyd FAN) a5 VEA g hlos G dls yo sl lhlow 1 (3uo > VY/R) ya5

Ohylews 51 (1o )0 VIF) 1258 a5 5 duw dls o (duo )3 YO/Y) ,3 AT <90 dl> o
sl gloj abe aials J15 (ilow Al po o FSUas) Hlaa alsye
olo YAV iSlis g ole i J8ls b ole Y4/OY ply ohlew (g)low g
e sdse b oyt S sl oxiw bl ‘u])‘u*“ Lol oAl
LS po g 555 slosge plgs 51tz Jao o5 po b o et S5 (sl 2t bl
el Cawd a4y ondasl)] Jae 5l ool

olb s adlise ohlas 53 5,50 sladge Ll b te Jolse ) Jgiz
p san RS slosaliy el de Jie Sy oslizal U ol
Cawl 045 ow)y 2 O puxio S5 Oygody ufw

2050 255 g Sluogad s podd ooy p Bl @jg ) Jouo

Ao gloysio a5 ob gl iSih gladelin opsie SO i o
Pl izman 5 (6slon duw Al po gty 93 (3 y9095 031l o> (Luald
Ol aMie (lilog 3 5,0 (sladge jlas L jlolins b3yl )3 (loyd sorsd
03l) cgadn > Loold At (glo pusiio Dyg0 ,d ALl (P >+ /+0)lodgy limy
daly o)low Sl 9 97 dloye izmen g gy Sl S g 93 5l 5 jgeg

(P> 1+0) 05 oanlite lows cslmdge 1 Loloe pl 3 iy s lobine

Soslinal b iy oy aMie phlow Sl » g0 Jolgs ¥ Joa> 5
opiie ST Sjgody WS canslite (lao,blre gyl das Jio S

ol A.L.Swu)).g

S5 il ookl b iy Gl po aMie ljlony sy (st o s Y Jodo
oS caliie slao bl (el dos Jio

0-)laie -

shad s 03y pb e pl

YALUTYTE G AT 00 i 9 a—


http://pejouhesh.sbmu.ac.ir/article-1-1901-fa.html

oS o o.)l)’u?B m.zz:l);‘/ YA+

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 ]

el e T ALYV T ) 0 £

[

2 Ao Jelss opite (53,549, )3 el Cusd &y 0 pite Al g 0pite S5
Jae o 5l oozl b oty ol juo aMise il )3 S0 (sladge )3
oyt 3 Cjgody (WSS p (e (WSSl sladalin 5kl do
b gl glojw adie hlon sliy 2 e Jolos (rizmen Ad )y
ST Opgods WS cuwlite slaobole (g el dess Juo K4l ooli]
Sya 9 395 daliy plyy (SUiS (g3 Jdo Co5 s b (g2 0
A ASI)I ul.u.n) OUo).w 4 Mo O‘)L«:J' 5

5 35055 031l &S Wi ooy lis MR Jls o K 5 (68T adlllas
pols adllas )0 oS s )d des S50 398 (liee D 15,0 (golad dae slaws
Wbl b olelid 395 jop Glise 2 S Jelgs 932 yiie 93
Oy (o395 autS o Wil s cpl 4 s oS 5 (6551 addllas
@ @29 JYS 5l (oo S Hge98 ojll 5 (slat) 308 (62550 pae) iy
3o 4 Aty Ol 503 ed g Cusl 9S> iy by (LMo
(W)l y9095 JsSdgo= Jsho

I wSlot g Lol Cubss ) who sl Jolgs alez ] s9e ojll
Swlie Cundg olyan 4 Jolo opl 5l 00 Cguine Jlan oai] Cursy
s9eg Ao ye anadb > (Lol lial g 155 ol slao)S ol
Oz 9 Ve ] jiaS) dodgd 4y jgegi ojluil cdllla pl 53 g oo g
b QB gy s plyier Jol Ay 5 (M s yio o Vo]
0 blsyl jsees o316l b dge 5 hlew slay oloj &S sl lis adllas
Jlow 395 Galil 5 Uy ploj 2l &y yge58 ojlul (alEl &S i ol @
Dy o e

Sl g iS5 claselivg ploy g Jae a8 sl ol oalcansdy guls
) Sye 9398 dolien (612 0 puiite S5 g e & el e 30 SLL
Sodpd (Lold disls g (6 )lows dw Al yo (glo pusio ¢ Jdo oyl bl 53yl
Sl i (1l g ollew 39 &5 GRIPIL (yblas bS] Glayd st 5
ol i lhlew

hles 3 Sye 5 358 Jad ol adlllas ) adolcunss @IS & 42 L
Soaxpd (eelh ablol (llen )3 (g)bliae Hobay iy Gl aMis
it glaadlhe > adl ol & cul GV phlen plo 4 Cons
9398 (o Hha3 30 ()low dw dls po 1> lew witmed Cowl odelCunday
Loy kel Cewddy dogis ) 45 Wit 3l )low plos 4y s (65U S o
Jole plyer ;05 laadlas (S > Jy sl 1503 adlllas iz b
Cub o ple ol ddlls glacodgion I (S cwl sassaslis jblixe
[eSven} oleMb! ua.%b CMJ LY ul)l.o.u b..\:B); » Lh).uﬁ.c 9 oleMb) d,d.)
o pol adllas I playiie e 5 ohles Sl (il Cledbl 13
Syog i gloj (mobn lp ) (eI (510 B yesite pl g 89
S (oo wal S g b p & Mo (5

; H 5 Ao

aallas cpl jd wid))Sa opxio K> ply (SASS Jdo dwy oo HB5 4
a4 el (gl o)l slodygl ool (lojiom (52 J4o Bl
Ml 5 398 oy o )l (b oo 39800 o g A3 oo
8 ol Jlasl > cuslie Sloyd sl QB 6538
‘C,w:h‘aol]o)m Ly))d).iwudals 5l u‘i’ ULJ...J OUo),w Iy buU Dgud ol
ooy g g 9 (6 bye syt 9 S8 sladal 2980 Sloidn
Dy |8 g )50 (s sk & 0l gy (lew

2‘:;‘.3)43 9 )S.«.J

Ml 4y (cwyiod (93] @8 S s 25 sl i loy Gl
395 )l Rlew CSle comiman gl Jos 4y iy Gl 4 Mo o lows
L5 0 pMel oyl oMol g dies3)) lyks g pyise oyl 511,

b.))
— Y>
&
A - I00¥ - ¥YA NISTN Y-
< I¥AY NI .[ass VoY a<
bJ) 41))0
- &0 03 -
& S
als
LR VIYYY J¥AA | V/vEY >
5.)
als
ooy VYO V> | oAhay ”
dw
als
[-A¥ VY LYY YA7S ”
ke
A -avY A | vy )b
03) .
- fed e o)) - 3)1.,\.:
&

YENYY

bt a8 amy e oL ¥ Jods 0 plg (SuuiSs Jae jl otelcansa gls
A8l plo b duslis (0 Soanpd (Lold aile gyl lhlew ;3 d5e s
Ohlen )0 295 (aud Hlad uomen (P > [00) Cunl 039 yliiy Ao )OVF
Ao psbien 5 ol plo 4 Cund iy 20 (Gl aw Ay b
syl VIO Wlodls plos] loyd o aS” Shlaws 13 low 53 358 s
s 0yboe (yend 53 el Cand 4 Sloyd ewd Al 9 ollew I
duslio 0 gl doyd +fF San Lol dilo b hlew ;0 Sye
dw doge b hlew )0 Sye s 0)bbre pisred sl S8l plo b
mba gl bl ghley ple 4 Cuns i 10V ()l
YV 85515 Slayd pend 45 (o3 Bl 1> s yhas S g e sdelcunddy
(P> 1+0).55,05 by sanss 45 (23,31 & Copnd sl j2aS 2o

oy

5 s o b)) | el i (355 cnl )3 015401 plis stz Jae
s 43 e 3l 3 Wlgie wb S cglapuito BT m oo 1,1 1, 1
by G e 5l oy S Jsemersbar Sl sloadllas ) ]
ol Al lus jebay (2iS5L ol (loodly o & ulow (gl WS Jae
Sl Soloss slodge 5 i o (Staad 335052 )18l ol b &5 505 0
Sly oSy 5,5 lodge AT o b)) ol adlllas (] s
0 puiogd JL"_)?—&J &I Sh dtaen (Saisd gl S 1L ol
S yuxio 51 &Sl (pl ondsddl)] g, slaca e 5l S0 (S A ol
byl Sye sk @il sge jlad @l g 93 o (sl Wl o ilies (S5
()28l gloj & aanly g ol 5l Jitne I pel ilgi o o josito () &5 253
o (wluly oads 00ly (5l s Jao o o aS o lis s oyl pols
o e i Sy 3 290 2oty gy (S5 Jso aSnls] O
Oyl A8l ey Wy g 398 oliiy (gl 0 puiio SO WS aly Jao &
pddge lbyw 4 by b ooy degeze S p> oaddll)l Jao 5y)l8
Sl pimen 5 Gilew )5S gadge p She Jeloe gy ln Qv
& 5 2gs Hlas Jnl}c oy 4 At gbdsdllas L0 o3l> olis OI)L".‘.‘-
o Sty S o SaiSd el e 5l odlital b 6Blis &g
aMie ghlow )3 1) W g 350 jlad Jolse flojon jobay & ladllas
359y 90 Cogod gl cpl s Bl Wl 4yS5 s )3 Gliey Glb

< .

L}‘/‘%/’ !2



http://pejouhesh.sbmu.ac.ir/article-1-1901-fa.html

VAV /iy oy & Mize oy 33 S0 9 390 135 iz S b 5,80 slodge 2 oo Jolse s

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-02-16 |

I

1. Cook RJ, Lawless J. The statistical analysis of recurrent events.
Springer Science & Business Media; 2007 Aug 2.

2. Luo X, Wang MC, Huang CY. A comparison of various rate
functions of a recurrent event process in the presence of a terminal
event. Statistical Methods in Medical Research. 2010 Apr;19(2):167-
82.Sun L, Kang F. An additive-multiplicative rates model for recurrent
event data with informative terminal event. Lifetime data analysis.
2013 Jan 1;19(1):117-37.

3. Cook RJ, Lawless JF. Analysis of repeated events.
Statistical Methods in Medical Research. 2002 Apr;11(2):141-66.

4. Zeng D, Lin DY. Semiparametric transformation models with
random effects for joint analysis of recurrent and terminal events.
Biometrics. 2009 Sep;65(3):746-52.

S. Mazroui Y, Mathoulin-Pelissier S, Soubeyran P, Rondeau V.
General joint frailty model for recurrent event data with a dependent
terminal event: application to follicular lymphoma data. Statistics in
medicine. 2012 May 20;31(11-12):1162-76.

6. Liu L, Wolfe RA, Huang X. Shared frailty models for recurrent
events and a terminal event. Biometrics. 2004 Sep;60(3):747-56.

7. Huang CY, Wang MC. Joint modeling and estimation for recurrent
event processes and failure time data. Journal of the American
Statistical Association. 2004 Dec 1;99(468):1153-Ye Y, Kalbfleisch
JD, Schaubel DE. Semiparametric analysis of correlated recurrent and
terminal events. Biometrics. 2007 Mar;63(1):78-87.

8. Liu L, Wolfe RA, Huang X. Shared frailty models for recurrent
events and a terminal event. Biometrics. 2004 Sep;60(3):747-56.

9. Osmani F, Hajizadeh E, Mansoori P. Estimation of seasonal effect on
the psoriasis recurrence using time dependent coefficient rates model
for recurrent events. Journal of Dermatology and Cosmetic. 2015 Apr
1;6(1):23-30.

10. Mansouri P, Hajizadeh E, Osmani F. Analysis of Risk Factors for
Psoriasis Recurrence Using Proportional Rates Model. Journal of Skin
and Stem Cell. 2014 Dec;1(3).

11. Abachizadeh K, Moradi-Kouchi A, Ghanbari-Motlagh A,
Kousha A, Shekarriz-Foumani R, Erfani A. Breast Cancer in Iran:
levels, Variations and Correlates. Community Health (Salamat-i
ijtimat). 2018; 5(1): 11-21.)Full Text in Persian).

12. Taghavi A, Fazeli Z, Vahedi M, Baghestani AR,
Pourhoseingholi A, Barzegar F, et al. Increased trend of breast
cancer mortality in Iran. Asian Pac J Cancer Prev. 2012; 13(1):
367-370.

13. Akbari ME, Mozaffar M, Heidari A, Zirakzadeh H,
Akbari A, Akbari M, et al. Recurrence and Survival Effect in Breast
Conserving Surgery: What are the Predictive and/or Prognostic
Factors? Iranian Journal of Cancer Prevention. 2011;4(2):49-54.
14. Ghasemi F, Rasekhi A, Haghighat S. Analysis of the Survival
of Breast Cancer Patients Using Weibull and Poisson Beta-Weibull
Non-Mixture Cure Models.

15. Osmani F, Hajizadeh E, Rasekhi AA. Joint Frailty Modeling
for Multiple Recurrent Events and Its Application in Patients with
Breast Cancer. Journal of Obstetrics, Gynecology and Cancer
Research (JOGCR). 2018 Jun 15;3(2):0.

16. Osmani F, Hajizadeh E, Rasekhi A. Association between
Multiple Recurrent Events with Multivariate Modeling: A
Retrospective Cohort Study. Journal of research in health sciences.
2018 Dec 29;18(4).

17. Osmani F, Hajizadeh E, Rasekhi A, Akbari ME. Analyzing
Relationship Between Local and Metastasis Relapses with Survival
of Patients with Breast Cancer: A Study Using Joint Frailty Model.

International Journal of Cancer Management. 2018 Dec 1(In Press).

YACYYTEA AP (59 —



http://pejouhesh.sbmu.ac.ir/article-1-1901-fa.html
http://www.tcpdf.org

