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ARTICLE INFO Abstract
Background. The aim of this study was to evaluate factors affecting the survival of
Article History: 5,430 stroke patients in the northwest of Iran using parametric and non-parametric
Received: 6/Apr/2024 models of survival analysis.
Accepted:1/Jun/2024 Methods. This longitudinal school-based study was retrospectively conducted using the
ePublished: 3/Feb/2025 registered data of 5,430 stroke patients in Tabriz. The Akaike criterion and Cox-Snell
residual diagram were used to evaluate the parametric models, and the Kaplan-Meyer
Keywords: curve was employed for assessing the non-parametric model. Analyses were performed
o Kaplan-Meyer using STATALT.
e Parametric Models Results. The findings demonstrated that different factors were associated with an
e Statistical Models increased risk of death from stroke, including the age group of 65 and older
e Stroke (proportional hazard [PH]=1.75 and P<0.001), snoring (PH= 1.34 and P= 0.005),

addiction (PH= 1.87 and P= 0.007), smoking (PH=5.94 and P< 0.001), and hookah use
(PH = 1.81 and P= 0.005). The other related factors were diabetes (PH= 1.46 and
P=0.001), aspiration pneumonia (PH = 2.09 and P < 0.001), atrial fibrillation (PH= 1.59
and P= 0.002), systolic hypertension (PH= 3.15 and P< 0.001), and high triglyceride
(PH = 1.33 and P= 0.012). Considering the frailty, the fitness of the Weibull model was
better than that of the other models.

Conclusion. According to the findings, snoring and having aspiration pneumonia were
two important risk factors related to the survival of stroke patients. It is also
recommended that the parametric models of survival analysis be used if the relevant
assumptions are established.

Practical Implications. The risk factors determined in the present study can be utilized
in determining relevant interventions. It is recommended that identification programs
such as screening and treatment of patients be implemented in this respect.

e Survival Analysis
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Extended Abstract

Background stroke in developed countries occurs in 1-3 cases per
Stroke is one of the most important causes of  thousand people. Death from stroke in Iran is also
death and disability in the world, and death from increasing, similar to many Asian countries. There
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are limited studies on the comparison of different
models based on survival data. The fit of parametric
models has been mentioned in some limited
investigations, and the higher efficiency of semi-
parametric models has been reported in others. This
study investigated risk factors affecting the survival
of stroke patients by using and comparing non-
parametric Weibull and exponential models with and
without considering frailty distribution.

Methods

This longitudinal, school-based study was
conducted retrospectively. The data for this study
were extracted from the Tabriz Stroke Registry. The
mentioned system contains registered information
about stroke patients who have visited Imam Reza
and Razi Hospitals in Tabriz (two reference hospitals
for stroke patients). The data of 5,543 patients with
definite diagnoses of stroke based on magnetic
resonance imaging and computerized tomography
scans were used in this investigation. The mentioned
patients were admitted and hospitalized from January
2015 to June 2021. The inclusion criteria included
being alive at the time of entering the hospital, being
definitely diagnosed with stroke based on the
doctor’s evaluations and final diagnosis, giving
written informed consent, and having complete
recorded information. The exclusion criteria were
failure to provide written informed consent by the
patient or the patient’s companion, incorrect or
incomplete data, and a definite diagnosis of no
stroke. Out of a total of 5,543 patients registered for
the mentioned period, all the patients who died at the
time of reaching the hospital were excluded from the
study (110 cases). In very few cases (3 cases), the
patients’ information was incomplete, and they were
not eligible to enter the study. Finally, 5,430 patients
were selected and included in our study. The patients
were followed up by telephone at intervals of 3-6
months, and their information was recorded. The
Akaike criterion and Cox-Snell residual diagram
were used to evaluate the parametric models, and the
Kaplan-Meyer curve was utilized for the evaluation
of the non-parametric model. Analyses were
conducted using STATALY.

Results

The findings revealed that the death rate in all
patients was 12.72%, and the average duration of
hospitalization was 18.33 + 12.73 days. The average
age of all patients was 69.52 + 15.72 years, and the
majority of stroke patients were in the age group of
65 years and older. About 47.15% of patients were
female, and 52.85% were male. Ischemic stroke was
more common than hemorrhagic stroke. In terms of
ethnicity, the majority of patients were Turks, Kurds,
and Persians, and other ethnic groups were the next
most  frequent patients in the province.
Approximately 51.01% of the total patients were
from Tabriz, followed by the cities of Oskou and
Marand with 257 and 241 patients, respectively,
among other cities with the highest number of stroke
patients. The findings showed that the age group of
65 and older (proportional hazard [PH]=1.75 and
P<0.001), snoring (PH=1.34 and P=0.005), addiction
(PH=1.87 and P=0.007), smoking (PH=5.94 and
P<0.001), and hookah use (PH=1.81 and P=0.005)
were associated with an increased risk of death from
stroke. The other associated parameters included
diabetes (PH=.46 and P=0.001), aspiration
pneumonia (PH=2.09 and P<0.001), atrial fibrillation
(PH=1.59 and P=0.002), systolic hypertension
(PH=3.15 and P <0.001), and high triglyceride
(PH=1.33 and P=0.012). The findings indicated a
23-34% increase in the effect of this behavior on
increasing death in stroke patients. According to the
results of parametric models, having aspiration
pneumonia increased the risk of death from stroke by
10.9-57%. In addition, the use of hookah as a
behavioral risk factor for the survival of stroke
patients demonstrated a significant relationship with
survival only in Weibull’s model considering frailty
(P=0.005), but in the other three cases of modeling,
this variable was not significant. Accordingly, the
use of hookah increased the risk of death from stroke
by 81%. Further, this variable showed a significant
and direct relationship with the risk of death from
stroke in the incidence ratio (P<0.001) and log-rank
(P<0.001) tests. In the present study, the Weibull
model had a better fit than the exponential model,
especially when the fragility factor was taken into
consideration. Recently, the fragility factor has
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received more attention, and its use is increasing due
to the improvement of analysis. The comparison of
Cox-Snell’s residual graphs also revealed a better fit
of the Weibull parametric model than the exponential
parametric model.

Conclusion

Based on the findings, having snoring habits and
suffering from aspiration pneumonia were two
important risk factors related to the survival of stroke
patients that were not considered or investigated in
internal studies. It is also recommended that if the
data have the assumptions of parametric models of

survival analysis, these models must be used, and
there is no need to do alternative models. It seems
that the fragility parameter of the model is also
effective in improving the fit of the model. The risk
factors determined in the present study can be
utilized in determining relevant interventions. Some
risk factors, such as high blood pressure, are very
deadly and asymptomatic, so an identification
program with screening and treatment of patients is
recommended in this regard.

89 | Med J Tabriz Uni Med Sciences. 2025;47(1)



OPYOFF gl o g8 i iy pale oSty by almo . o]ySa g (552

e doi:10.34172/mj.025.33641 S -
O https://mj.tbzmed.ac.ir y
e
S °
- 9)J4J|.n.o

9 &yl sl 635 b psl Jlo A 33 5580 diSus il gl 2 5380 Jolge oy 2
23S ydllads 55 glaallae :gsiol il

63T S oo Sl 0 Mgy ole (TS 1 D\ gomeS 5390

Oll S oy (Sabia eole o&iily wolacl pole wlidns 3510’
bl s s (Sabi ﬁglc olBuils (i g canlag 0aSasly (gigdgreaml g slol 0g,5T

oS>

35S b 35S yallad 15 g3t S Lo OFFo s 350 Jalse (aluoliss yolo eallaa San . disoj
gl Jul= gyl 5 bl sladse

b)Lo.u OFYo il L_ngoJ'.) )‘ oolaewl b 9 L.>J9b ygiody ‘Olb.u)ln,&)g U,w.‘o)i)d.wdf asllas o2l .J[f‘)ﬁgj
$loosilodly 41905 g ST Jlso .o ol (TSR) 525 Syl oah il 33 (530 4w o2bad (i
b o3latal giohlls Jaa il elomMlS i 5 ssiahl slode (B3l (a5 e Jusl eSS
b @losl VY dis STATA Sli8ley b oy Julos

o9 gy (P<efee) s Proportional Hazard [PH]= V/Y®) yiiw g #O cyw «5 ol glis boaisly . ol
(P<efo0) g PH=3/aF) K Gpao «(P=o/ooY 5 PH= V/AY) yaso dlge d slicl (P=o/oot 5 PH=Y/T¥)
9 PH= ¥/e) ygmwlyuwl (Ggog ((P=o/oe) g PH= V/F8) (s colid ((P=o/eodd g PH=VAY) 8 Grao
9 (P<c/eo) g PH= Y/\0) Sdgivwmw y92 3kidys o(P=o/oo¥ g PH= 1/09) iuld ygumwdpd (P<e/eoo)
Jse Uil ixals gyloline blo) o0 S | Sho san Liulisl b (P=o/olY g PHEVIY) Yl aypucdS g5
3 yiccuslio e s 5 S5 ol b Juls

a0 sk Jole 93 omwlipnl Gigegiy idld 5 43y iy wle dallbo ol Gloaidly pulul gtz
sl l dbgie slasdisicy ©D8y wygo 33 dsise duogs (rizen N0y diSw hlew W b ke
233yS aslaiwl B Julos 6 yielyb

8 ooliil 3350 abgyye wislie el 5 Wlgine sl aellae 53 eadpmes s Jolse o lacslouoly
23,550 dwogi phlew gloys 5 6xbye b aluolih delyy 5,5

dlio wledb|

:dlEo ddslu

VE Y/ A reslyd
VLYY 2 pdo
VEY/N10 thasyy lal

:l.:bbj‘g KWLy
rlompdls

sxiobl glaJso @
bl gloJso
Si%o diSw @

s Lo o

doddo

Syo 5 2dibise L3 55 Glgilb 5 Sye Je oyipge 3l S

B0 gyl amol 33 @S b ksye Joloe apilel 1y b
8 6&»05]5 J.JQJ 6‘)’ d9=>g0 6"‘”5)5"9) UJ)J‘QQ.Q )l A.Jllob)f
dap by b gloed S culie oblxe glaJse
Jao Jud 5l (AFT) oanbir s oy slo oo «gyiehl
09y 9 Griehl ey dlgew Jlop S g mles (Juls
2 "3sed gl ey @xiebll Ghey glgied slo LS
obles 6lé 22595 b ise Jolse sy Sz psle wlados
SxSoe bl ST Caslite hbs Jae 3l ealisl b bias

o 5268 slousydiin il sblo @ Slgise 3 yel ool e

&5 38 3l 32 35 3550 ¥ 1) diblidzungs lygaS 5> aiSw
6loyaS 3l gyl wilo 55 glal 3> 4w 5l Sye lamde
58 3l52 3o 38 33 3530 VY Tl g 030 Gioli8l @ g Tlues]
2 48 Gliol yhas Jelge (s Ml 00 ()35 comaz |
AINTERSTROKE dsellas (flgic e ooz 3908 9dgeuuy
ol @ 58S 593 s (g B b pelad als
Jeloe crsislel 51y JSI Spae (pupis b «(lde @iy
ol 55 @S sl olse wlallhas "losy b @i s
HDL b LDL capudS 635 compis obd o2 o)lidy

alibahari2012@gmail.com : Jie! ¢ Jgguwo odiwngs™

(http://creativecommons.org/licenses/by/4.0) CC BY 4.0 5uolS ¢S jozo oo 35 (Sl pole olSils Jawgs sl s b dllio ol sl Lgamo also sly @b g
bl 00w 0313 glamy g Sliianl itio 955 4 Slol Y3 4 dS cal jle Shgo 3 g5 eoliiu] Gy T slae Eub 45 s yitiiio


https://doi.org/10.34172/mj.025.33641
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0002-4972-9316
https://orcid.org/0000-0002-5399-0277
https://orcid.org/0000-0003-3966-1503
https://orcid.org/0000-0002-5481-6027

hlSen o 535249

S35 o3 5 b e 5 s stabls b ssioblb sla s
2 By P80 she Jelse iy @ (SuiS gygi (i8S
osd i1y 39S Lyillads 33 G580 @S b ohlow amols

el

B ey
plasl lilan 3 e g ,S34nIS (hgy @ yol>
wledMb| cus diloluw 3l aelllas ¢pl 3Lsyg0 glvosld .l oawp
&lyiwl (TSR: Tabriz Stroke Registry) 33,5 5320 diSw (ylloy
S0 S U‘)L""-’ oad el eoleMbl 69‘9 )95.3.0 Slolw .o
35 580 53l 5 (8) Ly plol @2ye slagliwylay 4 <5 salbe
wexds b oloy OOFY @ bge sleodls .3ledyS deslye
MRI) 6T 5T ol oSl zls polel p G20 S s=kd

:CT-scan) ySwlisw ¢ (magnetic resonance imaging
31 olylows oyl 45 333w elaiwl (computerized tomography scans
plol pliwylow 33 VFeoo slo slsys T coled 1WAV ologyogy Jo
e o el 5o 5 €5 3y iy cinlons 5 (£)Ls
g =YL Svi 6l)g SEURTVRN K VORT w OIU R S POV QL‘.&JM 3 Gie
ST pl 3l ey el 33 glmial pogazs g laglmial § wlsls
oo ((Siwsls Joxo byl o y3milizgl @8lse sly Jy o
9 39 oad odlaiwl Swl Sw 3l give S £ b g 3y
bly o IS 2Lyl ool 3 o £95 9 4K (sl cuslad
‘d,ob.u a=llao 4 399 LSL“)L&-" ] 0y kS.w)_) oSS

dSw 28 ais lilan 4 3959 ploj 33 (O 033
whgye Sty (e pads 9 oSwl s el (gi2e
u|)L°-’-‘ 0 chBUobJ u2dlg) 399 pae ST wLO)
g alalST colesy @l pac 1 ols 36 2oy slashas o
3 39y9 ez B wledbl 35105/355 ¢laws slyan b slen
okt pasies o (a8 wledbl 13 Lably wde 4) aallao
Sloy o3l gl 0 ol slow OOFY ¢ gomo 3l (5320 @S
wod plilon 4 iy oloy 33 & Ghlow seled 953e
s 3ylge 33 (390 Vo) Wi zyls daelllae I oy cas
@ 3959 bl g 039 L (llaw wleMbl 35 (3590 V) Swil
Sy g ol ylaw OFWe slhies luly .wasls |y aellas
e 33 (5))ST 390 Zud 45 it )53 @ @Y s agdlao
ly aucsls dezlye sLSH 51 i a5 (g3ly8l g dgy sduits s TSR
b imad poloS oolisl Iy g 4l oalsl wleslbl s
sl sl < ol i Lo asllie Jobo 15 Sl & 4

S sse 3 Mail grebl gldse b dulie
olg b oo ol wal sl gyiehh slodse slapsdinn
g1 dimlg> plal Jl8 gyiahl daw slogsigy 4 s gyidn
Jliml gigi by 355y 5 wlogyie By ol JB 5
o Byl 5 55855 by gl blestal &y slaoles sl s
ly wil aislss 3929 Silogyae oS Giloj 4 cows |y lasyly
355130 3 logac siably cloJae 5 “ogas salgs jSzsS
9 gl 50 o3&l Jg@:zo ),wl)b b)gT)g ez (LR) U,;Lo.lg:/u.u)b
ssiahl oo sl sl Cilyots of e 5 Jac o
9 o glogygs il < wwe sanlis cuwss gl Jse
il sanlisd cunsSis Gloi glore 30 diwe Gaaio saulic
@ o XS glypio Vil cuslie whbs Jao y3 S Jlys
odunlid cunsS ol.n)' d.\n 30 el ol JERSTEIV) )JQ>
oS gy 53 sl s gl (gt ShIS s sl
siafls yiohly laie 5> @isS o sobulan "asbos
9 wly wiles legiss o puine gridw Glouddyin
09y 3 Py ol 33 3950 4id)S i 43 slab @ gly (e
oalaiwl J%:za L_;L:b),\.abb 5)9]-); LS‘)J Ly!LQJWJJ ),\SL)D
peins 1 Glgise griehl sladse 3 alply g0
9o by oy Jleizl & 9 16 59y 3 iy Hge glansie
bicol @lyaes b griohl gladse dunlio Mols 18 Gy
- S sloodilasBl lages g SBUT Jlmo 3l solasiwl b oo
3l oolaiwl a0 b SBUT jhee g "o0S 50 wyge Jiwel
wleMbl 18y cwwd 3l el i 4 v gl Jao SO
0992 5id sk 2l S S26S slme ol S y3dz 4o g S9di0
oo ol 503 e @ sl 5 3,00 e il (558
sgbean NS 8y of Shz 5 Jie w8y gl Solss
slodiladl blie bghs Juwl-(wS5 sloosilousl jlages 4o
Ngo Jae il 35S0 yge ks @ jadze Juwl-(SE
LSLQLJ“"’))? U>)J 39 f.))b S99 Lm L_;Lcaoolo)_g alizxo 6LC&LJJ.A
bl @ 5503 (B 50 o griehl sladae il 4 s3gae
sy Jod= yo ] oaids gLl P gyiohl das glaJso YL
e 5l s e 9wy sl b @ 1S Sl
&S o9 ekl Jao 3l cwbie el Zyaie alie g
e 9 July sl Jae b disls colgSone cuwsSas e

Y oylouis FY 0490 )J)uuﬁuy/oﬁlc o8y Sy aloeo | £



lSen 5 59y

Gy w38 esliiwl griehl gladse Gily 555 e
ooled i plel plo - oo Sl odlaiwl b (gyielyLb
b oLl VY ases STATA Sli8l0ys 5l oslail b b Juloxs

oasly
2oy WYY Ghlow JS 33 Sye lime a5 3l s loaisly
390 WYYRIWYY hlow o gy ploiode u:Ske g
oy g Jlo 1/oYR0/YY hlew JS w12k g
g 33Yb o Jlo 10 G diwy 33 gire diSs Glilen Glghd
36 3503 Moy OY/AD g oo iz ylow oy £Y/10
2203 Ghye> £l vt SwaSuwl £ gioe diSu B39
55 098 9 039 S35 pg8 il hlew ¥iST 55 curedd S 3l o5
oblew Glohd gam gladady 35 aiys 4 55 plo8l sl 5 uylé
S 54 3l 2033 01/ lilaws ggeme 5l w3g 455 de (bius]
VE) o YOV b edyd @ diyo g oSl slaygd o 31 oup g 033
Gi2e wSw Hlow i Ghld s sl w3 slew
losg 55 @il 9 Ly plel glaglimlon 4 cauSaszlie
Glol slapeio 09505 ly oy cuoy B ploy eSike
el 0ads 03ysl ) Jodz 50 Gy ool @l b sy
e o biel ghyls 3813 ) Jour 53 55550 sloddly yoll
il @ o Ol (BaSSpan o) B it 4 s
SopelSi5 b A8l 4 s b dppdSiey ghls slél
liso 3 38l & s b @obd 4 Mine S8l 20k
O9awdlyd 2818 318 4 o (gialmd orwdlyud (hls 18l
A8 Sl @ s gmelia] Ggesi @bl S8l (giulms
@ s Yo S olid b ohdl (pmluml Gisesiy
@ slael ghls 3hdl (rub Sgiune peylad ghls Sl
Cawd yidw g Jo 10 ghls a8l (opplu 4 cuus jaxe dlge
30 (59,5 Wadgys b wole a5 galydl g Jlw N0 g5 S8l @
165 s log peSilio 135,05 Iy conle ol S golydl & o
Syo jox e cowd g gaig dunlie I Jol> laaisly g
2 o olise s (a5l 5 dallbe slayie 0g)S oy 5
oo Vb )§JL\J Y Josz glodaish .cwl osuis ob)gT Y Jgm
Yl Syl 65 bl ohlams 33 (30 48 I Syo o (liwe
O b 4 obdine (b ywdS iy b oyl 4 s
Y Silsianses 3olid b hloss Mo 5t Sl & o
Ghld b Sgiune gemlad @b Sl @ cows
(il ordipnd 381 S8 4 s il arwdliynd
Gsegiy W S8l @ cows ol Gsegn bl
dog) B e @ caws 8w @ slael Ghls (omolypn

o 3y 5 wleld |y Sasee @sbs e olsca
 w3gr 03 aszho 0o 3l G S Ghlaw U @aSie
g8 4 baye glaglhd 14 5 0SS asllbo 3yl oybepaiz
¥ Jolsd 53 phlas 353,550 Lguweo pa 5o &g 35 (gilew
o B cumdg g oad &y Gali g1 390 olo Tl
) o 1 Jad 3l lagsio Jolis dbgyre wledlbl .ag 0303,8
Jyi) (5098 09,5 iz ((Jo 10 gglune 35350 9 Jlw 10
ol (gialmd (omedppnd pah (nle g 5} (suld oS
Golow B dogaz yiogho 2 1Fe) Slgiuna o> g )lady
Golaws bl 3955 Boye Vo Pz idld (8 SheSu
ol ialy 8 eguae dzmyd paab wdd azy
Ayl s S5 ol (8 S prply (8 Glas]
ol (s Jy9 joregys bl (g3 §oxe Soregys bl
1 35 Sl alos dinin (il 530 455 dinii
ol re olyd glaw aly (gloge oy bt
sl oo B 4 slael (aals (93,5 g s slogys
(8338 @ 9y «xol) Glow gy (W 19) @IubaS She>
Silgiwhs gz gilidy b (pamiel  wlig) i
Sk 2 Voo) Vb spundS (65 yidly (e ol >90)
3 eSeke = W) aubne LDL il (w5
2 pSobke Fo il yiaS) mubpe HDL bly (sidows
(05 sl idws 53 S ke Oo Sl 5iaS g (loye (sl il s
ol (S Byao sl les e wigys 4 wolke
@ el il d(ydows 33 pSuhe > Vo) Yb Jo s
oyl Googiy (yadld o cobd rdld iz dlge
$o Jalge o9 (495 gilidsy idld 9 Gedwlinle oyl
b slansio g oy sy S g3l 3l ookl b ol &
B oloy Sile Bab amde /YO i g)ldsiee phw
Gl Syo 3oy clite w9 2ygS (ized 5 jgy oy
b pll dbgine slaggasl 9 39Ty Glel slaysio 09,5y
5 Jely griehl lel sladae yls Glol slagsio ums
Gxiebl gladse Gisly @ly gyue B> (igy wad (led
b g SanSd (39S B 30 b Hbh osly 4 oles g Juls
SHT slie 5 s pladl (SaiSis (53855 55 35 (o 3500
SSBT Jleo glol awole Joopd i (liS dlol>

e S @t
AIC=-2{log(likelihood)}+2 (P+K)

sl 9 ) ply 2led Jao sly woll cope K yiohh slaei P oS
dm|-u,uflf 6Lmodjlo,éb)|39m )'l OxoD ‘V.o9g Y)gl)g d.ulg

¥ oylais FY a)gsy)uu_fwy/oﬂc ol&uils Ky dl=o



hlSen o 535249

slolize y553e glaJao 5l (Ko 50 <5 layio soled g oy
o g g wog jbliee 35,500 Jae o (P<e/o0) 39
g (P=0/00) 391 Jbolige Lol8 S Jao 43 "oyld8 Bypae”
O psle) 39 (P=o/10) syloline (yga (Saissis (o Jowo 3
sas bogriehly gladse Gily eSS Gwyn el
& s Jaly Jso 5 ol i Sl uS1S glmonlondl
oy () JSw) canls bosls 59y wxiw oBily Rl Je
hlaw 45 3> ol aalliae Lol glayio gy i b loga
Ggeg 8L S8l @ s pomeliwl Ggeg bl
oS st 4 s JBaw 4 slael Gl gulul
s S sauSGyan epplo 4 caws Hldd HBaS Gpas
S 5] Syo 1) g 2l (gy105 s 135, By oS goldl @

(Y JS) 392 sy y9530 S8l 55 (5320

b ool oS o ol 4 o ol S Sy
Shld 335185 Iy cosle ¢l o galy8l 4 s a35ld (435S adg s
yudw g Jlo 10 gl (opplow 4 caud jazo dlge a4 dlucl
sxiebl sladse Bily 2o g tJls 10 35 8l 4 o
9 Ll SauSs (5855 3B 45 gon JbSe iy s
£160/09 g £VOW/AL polio Cudy 4 o i8Sy 43 b LS
boyusio gloline 9 o 4 Su3p sl Jao 93 pdldo g 0o
5050 S lsasiio olad g Wog wlide cdl> 93 3o 40 35
shobime 35,503 Jao 33 d(P<e/o) 353 slalinoe y553e sl Jo
loyiie » Juls Gxiehl sladse Gily ol rizen w39
iS5 515 33 b 3bSo o Lol (Saisslis (53855 35 35 (90 50
Jdo 99 y3lie g o3g YIVA/FY g VASY/¥S yaolio cusys 4 o
e o 93 5 33 35 gusto (glolins 3 am 4 a3 o

sy S p9ail zulis 9 boysio 09,535 (6ly Goy wawe 3) s oy pSibao ) Jgaz

p *iy godisdgazo 1Sk iy yasilo
(2403330 (ylobs] dliold)

<fee (€9/1.-100/AT)VOV/YA b S 4 olael oyl
OYVAY-YAV/T) WYa/yyY gues

<fen) (£Y/¥1-101/10) Y0V/a0 b obld Byao
(\YO/eY-VA-/\ ) \YY/YA Jues

RN (WYO/¥Y¥-\A-/0) \YY/A¢ o=ub 092 SoyaunlS 633 oo
OVY/A=\YY/AY) VY-/Ye b

<fen OTAMY-VYELA) WY b i by cyaly
(OYVAg-)A-/10) \YYA/YA JUeS

<fen O/er-119/48) V1A b Gl (yguwdys yials
(\Y£/23-YYA/AY) \YY/€) Jues

<fen 00/YY-111/1) VI b ooyl Sgegiu oyl
OYVYE-AV/YE) \YA/YE Jees

<fo) OY¥AY-Y/YY) Yefvo o2ub Sgiununs yo3lid Jlade
(Ve-1Y0/\A) WYY/ oY 09> S lidy

<./ (1¢¢/-€-100/1A) 1E4/A0 b 3320 dlgo 4 dlael yials
(\YOo/\A-\Y9/aY) \YY/og Jees

<./ (VY+/AY-1Y1/0:) \YY/TA Jle 10 4 o slwogyS
(Ov/0e-)IA/YY) Yo/ g g Jw 10

<fen (V18/0A-1Y¢/0€) \YY/A b O3S g ys
OYE/Y-VA/AA) YY1 JUES

P<o/o0 9 6‘4*3) X U9‘°)'T Uul,w‘y p > Mbuo J)gT)g ﬁfu&u K] 9 0b )WL» oo live u)y;f)y GL\Q UALQ) d.,\lz.: :(39)y > y) Restricted Mean *

Dy sbliee
Stz (900055 b 3050 Oliwe o (19037 2l 9 loyasie 09,5305 33 Sye oy (line cansd 5 22355 .Y oz
p 7305 olise e Sye jo5 olise AR ALY Ay sisie
(305930 bl | dlold) Gl oy 33) (Moyd) slasi  (Juoyd) slass
AV a1 (AY/QT) YOAA (O\Y/-€) € * sk 09> Syl sy pdaw
(V/-e-\/g0) V/YY WY (AO/Y+) 110 (V&/As) Yeu Jb
<ofen) AL (AMYY) YYD (1)/Y9) £9A * o ol il

) oylouis FV 0590 y)uuﬁuy/cg[c ol&uils S aloeo | £F



lSen 5 59y

WAL VA RVAY:) W) (Ag/)) V¢ (Y0/a%) Vv b

<fen €1 AV/A) Yy WADNZ Fomub S 95yl lado
ONANW) /A WY AENAVIYED  (VOIA YO e glidy

<fen ¥ (AY/Y0) £YAT (\Y/10) 04w *e e grdliyud cpals
ONA-VAE) VEA W (AY/Y) gov (\Y/¥9) aA b

<fen A& (AMAY) £.AE MAHA) )¢ JEVESR OV Ccyals

O/¥-y/vy)/ag Ve (YA/YY) o0 (MV/YY) Wy b 9ol el

<fen Y1 (AVAY) Ve (-/\¥) €Yo jgves 3w 4 Sluel cyials
A YA R VAT Yve (Y+/A0) 0Y0 (Ya/v0) M1 ob

<foe AY  (AAEY) EEAA (M\/oY) 0AY RVES obds Gyao
(YNY-Y/ve) Y/Y. v (Y-/Y+) YO (Y4/¥e))eg ok

<fen A (AN SOV (M/Ag) ¢ ¥ yase dlgo d sluiel cyials
(Y/Y¥-y/1g) YIAY Yoy A¥H (¥\/9) vy b

<Jo LA CUACIRLZN (/YY) YWY *Jle 10 5 o sl 09,
O/NA-Y/e v/A 100 (AY/WE) VYWYV (A Yay Jwlo
S 9

<Jo AT (AMAY) ¥Y (1V/¥9) Y- RvES O3S gy
ONAN) VA NA (AE/EY) VeY- (\o/0Y) YY) ok

291 ylolime P<o/olg 39 (liee wams 5057 P *¥** IRR: Incidence Rate Ratio:** g=ye diuwy™

el Joe

o4

1 5
Cox-Snell residual Cox-Snefl residual

h Cox-Snell residual | h Cox-Snell residual |

Ul,u‘g 9 u.)Lcu Lg).uol)l.: (5Lmd.\n 6])1’ Jw!—u»flf L_nga.\SLaﬁélg )lbscd J J&w
Kaplan-Meier survival estimates Kaplan-Meier survival estimates

. =

° °
L, = =
0 50 100 150 200 0 50 100 150 200
analysis time analysis time
5% Cl 95% CI | [ 95%Cl 95% CI
~ Hookah= No —— Hookah=Yes il N ves
(1) )
Kaplan-Meier survival estimates Kaplan-Meier survival estimates
24 2
L
L 0
g4 g
o °
T : . v -
0 50 100 150 200 0 50 100 150 200
analysis time Analysis time
95%Cl 95% CI. 95%Cl 95%C1 ‘
I |—— Alcohol = No Alcohol = Yes ¥ Smoking=No  ——— Smoking = Yes.

YO | ) O)LA/.Z'J Y o)géyju‘_,ﬁuy/oglc olSeiily (_,.Kw)J dlxo



hlSen o 535249

28wl aygmy ool el 3l Jloepeys oSS
olS 5 Caliiol dlazjl sybiione 2ol 4 yxio Kanb
Jelse i 5 33 s & o5 139e bl glss 50
wyy g0 deol> 33 Kool oauS3leol saws samliv JlEye
413\,«»94; a5 it 6‘3"9 092 ulyl ‘d.olgs L)Jl 3194&.0 ]
UJ‘ J} 6')“ FEVEUITN) L_g)_\fo)ld.ﬂ JA[Q |091_9_o DSAS LSL‘D)“M
alge e Solas wlyl gloae s Jdss jo JSue
b ol sl glaJao cplply cxslaisl 2lgy SwsSa gloJso
093d GBShe 06y 8 55 gly gl wilallae 3> Saus
4 = a5 Uba:xa d,o|9.c aile ouwis 6),50)‘.&“ 6A:>|9
&l womly o0 Wgyse 4l @ Wisde asel> Sank
pblre 2 33 id wygod Solas pie (o oblxe
oSS slaae 53 cwimen -3sde chles 4l
@ Slea | Jwe Bolas il byad b slogley 45 390
Qs e aidboess gladse s> Joo ol 4ST s
Grloscays gty 3l o Glhe dud laseawys g,
i sasliv 30 yols dellhe 3o cwla Jao opl sly gols
doisyd g ST ladoe LuelS cucl (SauSis (18,5 Jb 45 oS
3 sl relly sladae aily whise e o Gl
Fag 2oy Qe I Fo 5l S Sya0pd 5 0dg sl Sl yomile
OBl sy 3929 ol b 2935550 05 sl Jao cabld il
30 cwly 3 ygusle duoyd Fo 39am b (aleodls 5o gyielb Jse
bis 1y sl BB Gisly piehl sladse pash o ol las
cawly 3l yguslw 539 Yb 399 b 30 pols dalllas 45 aisg
5 wwlio Jols Juo Logas (srohl Jo onily pasl
B Sk S gloosilondl yloges dunlio .39 JouB b8
e @ cailily iably Jo pitio gy Sy 539
Jole S dlsicty (ll8 Syan puizmen d9 e gyl
b s e 55 L oo €55 chlow B il (i) s
sy plas gylobime blayl B b (SauSs (i8S a4
Shobiee psio ol ilwJae 5os wdls aw 43 Jg (P=+/-+0)
A) |)6)S7~° 4;&.«40)" kj)ﬂ)b? ULJ.Q Gyao U»L.ul Of‘)? IRV
3 olallhe plo 3> 45wl 153 4 @Y 30 pinlidl yoyd
Mog ead a0l gy JolS ssba Jhe Jole ol il
9 (P</e)) 93 (lise s slogoail 53 suie (ol iz
3l Syo st b Gewdivs g yloliee byl (P<e/+)) glasy S
& 4o 5l oolaiawl b (gyielybl uwyp ol lis 520 diSw
§l pette iz bls) Sy asllho Lol slapsio cly b
1 3190 oz 45 331 gio 455 phlos U b sstably clo s

OY/1\0/YY delllao (pl 13 (gie wiSuw ohlow e (Sl
Wlie y5uS 33 oais plasl wlellho plw 4 cows S 29 Jw
wiellhe plo wilos 35w £ 99 g Gz 2495 4B 5l 039
SeeSunl g0 a8 9 0 3l iy 30 puiz Slghd 5948
ey B loj 5aSile Mgy eximd (Giaer g9 I i
2955325 33 Sy 3o 0o el 9 @8 dumlie (izead g 35
Syae b )l st Jolge sg ol sSly adllae glaysio
Syo ialidl o s prals 3o JSU g 8 Gasee dlge S
2l adl ol 3yl o 2B oo aiSw hlow
G wile uizan

oS sl loylidy dlaz I 5 coliwl oKie ()5 oy
d>ginge sl (giko diSw 1> pgo sl Jolo (lgieds [
Jole Glgeds 1y Jole ol Gl wlellao a5y Ml o9
sladso (bily Gladidh wag 03,55 (Bymo g Gy sk
i caoys PE VY Lalisl 5l Slo yols asllao gyl
o el 039 (5320 aSuw phlaw 35 Syo i8] 33 518y (ol

9 PO o gl Jold lodidly 15 ysS3e Glol jhs Jolge
(oled pordlid dly ooy il i
b dunlio 5o 38 Vb dppudSis 9 Sdgiue o> gyl
wlellao gladidh b 5,k wolds g 039 guna wiellae o
asllao ol Lol s olge i 53 M el 1S ol
3l 558 33 45 391 s3ylge 3l 38 eswliml Ggesy bl
o dallbo onl 55 o @ll g 5g €SS 418wy 3390
Sgogiy by gyl sladae bt (olul y o esls s
sy OF I Vo/A |y cho 4 3l Syo shs pomlyu
3l ol o Jae SBET jles ypolie gduslio S50 Lyinlil
(SSs (i8S 3 35 (993 Jwly Jse (sl ST spalie oS
Slade (SauSls (18,5 4 33 b Jwly Jao MISY/YS lado
ke (SaSd 585 5 13 e weled Jie (FIYA/EY
Moo (SuSa oS 4 o b wls Jae g FIOY/AF
(SaSi 510,5 5 15 b Jlg Je oyl .xibe FIED/0A
Sl g o39 ST Jade cyusieS chls VIVVEY lado b
slodse 55l odg 4y 4 s y953e Jao yigr il
& oloy 39 gygs e 9 JMawl 838 L Jel=s Jgeme
bl pupgh s glapzieo (wlul » aele glassl
Shls 35 3390 dmols wcnlallao §I Lo 5 4T b 39ds0
asly ol 43 4S5 3515 3929 Slamlin g cuws Sy cpe
Sy Sanl byl s welas SoaSH b gz wygod

Yo

LY el )gl.w 6L®4.\9L1 BTN

Y oslowts FY 0390 K ,c}[c ol&iily Sisiy dlzo | ¢5



lSen 5 59y

@ baye leesls el pae ol 5l 58 sladls prizen
G5 slodls el umen g Sliunlew cudle cuas
Gy Sl &35S oyl (a3l am ole £ B kasé fslaw

3905 3930 |y (yhlow (638 Wi HYgb

305 Syl el i Gjlilely sly & GluS oles Sl
.).))fu.o)i.w.: ‘..\Slo.\z\ﬁ.«fwj

ohglsy wS)lie

szl doosls gyolgan wallae 2hb 4> gemyd gago
Juloss caallbae b 35 GNS 196 gl i s 9 dellas
dzl wallbe (2hb 3 Gla Gle pwgiuioy 485 5 odly
3 $3bTeSs Bolo Ul (puwginin 4i g esly Jul=s
5 wlaials eSilne alle gl g bosls ygizes b
le Bsung soled 30l 350 (2l 4w

Sl glio
385 o gilio dlio o

Lodls (g yado pwyians
3 b/ 5B g B glacodgame Judd 4 leosls

S| wlasie
Syl (g yiunzy e gloosly il oolaiwl b asllae ¢yl

b 3035 Sy losl.c oBasls @Ml oS 43 g oad lol:?ﬂ)’g):d
2ibso a0l 3590 (IR TBZMED.REC.1396.456) oS

&l (oslss
555 925 dlio oyl sl b g il ) Laslio ka3

References

1. Salter K, Zettler L, Foley N, Teasell R. Impact of
caring for individuals with stroke on perceived
physical health of informal caregivers. Disability and
rehabilitation. 2010;32(4):273-81. doi: 10.3109/0963
8280903114394,

layie Gilo (JSUI Bran pusio 2 b gl ¥ US40 o
b b glbline bl aelhe ol griohly gladse oles 3
olallas o gloaisl 5 coame sub & wsl hlos
Mire ghlo sale-(MlS s @ Gievio @l polul 5 ™ Cog
S 8l @ s 13S0 Syao JSII &S giRo dSw 4
S Syo fime 10 g il gyieS by tisly Gy
S Glallhe plo iy 35 09 yidw j953e 38l 1> gi2e
obye oblaw & Jd=s 30 Iy gpiehl glodoe 33Slac
dive shamo poll » dly Jse 9 00,5 uyy JUSyolsS
dalllas 35 Mg yig laae sl ) 0 ol yiahl wlyes
sl led Jo 4 o i OBl ey Jao 55 0l
Jole Tyl s bl SuSe Jole oS Lloy Logeas
3l o Julod 35u bl 4y 5 039 d2g3 3390 iy (SSd

Pl ialid] oy o

S35 dencs
s dluiel cyisld (30,3 aigys> wdled sy g SOy cyidld
by crtaly (s Bpas (Buw 4 sluel ¢yisls ase dlge
assedlped b ool Gsegn prdld i
b Yb wyndSisy5 9 Slgiunn (o2 )Ly il (sialms
ol slobie g paiime bl (g0 S 3| Sye skt (ialiél
5 555 W g 3> ek dallae ol cloaidl olul il

B b hiye pgo s> Jole 93 pomlyml Gigegn pualy
Wy 9 8995 4295 450 youS wlellao 4o 45 3g diSw (Lo

osly a0 30 & dodb 0 duogs Cpimed Nlosiw

Loz el sl |y by Jal=s gyiohly sl Jso slaodyinn
55l lano pladl & s 5 35,5 eolital laJae o 3
U3l 9918 3 58 Jdo SaSs yiehly S B 4 s
yolo asllhn 5o oxi s s ole aab yise Jas
x-S 38 oolaiuwldyge dbgyye Ml (yuss 3> Wlgise
of Yl g 03 eaiisS sl (o> iladyy s sl Joloe S
ot s 5 635V b ool sy 13 0355 candle 359
4 g daellhe ol glbcodgame I 005 0 duogs
9 WY Jlw Jol sle Vo a5 bgsye slaosls 439 3990

2. Kim J, Thayabaranathan T, Donnan GA, Howard G,
Howard VJ, Rothwell PM, et al. Global stroke
statistics 2019. International Journal of Stroke.
2020;15(8):819-38. doi: 10.1177/174749302090
9545.

\a% | \ O)Lm.b Yy o)gayjuugw).:/oglc o[ﬁw/)u.fwy dlxo


https://www.tandfonline.com/doi/full/10.3109/09638280903114394
https://www.tandfonline.com/doi/full/10.3109/09638280903114394
https://journals.sagepub.com/doi/10.1177/1747493020909545
https://journals.sagepub.com/doi/10.1177/1747493020909545

hlSen o 535249

10.

11.

12.

13.

14,

Pourhoseingholi MA, Hajizadeh E, Moghimi
Dehkordi B, Safaee A, Abadi A, Zali MR.
Comparing Cox regression and parametric models
for survival of patients with gastric carcinoma. Asian
Pacific journal of cancer prevention: APJCP.
2007;8(3):412-6. doi: 10.1111/j.1466-7657.20009.
00786.x.

O'donnell MJ, Xavier D, Liu L, Zhang H, Chin SL,
Rao-Melacini P, et al. Risk factors for ischaemic and
intracerebral haemorrhagic stroke in 22 countries
(the INTERSTROKE study): a case-control study.
The  Lancet. 2010;376(9735):112-23.  doi:
10.1016/S0140-6736(10)60834-3.

Tabrizi R, Lankarani KB, Kardeh B, Akbari H,
Azarpazhooh MR, Borhani-Haghighi A. A
comprehensive systematic review and meta-analysis
on the risk factors of stroke in Iranian population.
Archives of Iranian Medicine. 2021;24(1):64-77.
doi: 10.34172/aim.2021.10.

Dalvandi A, Heikkila K, Maddah SS, Khankeh HR,
Ekman SL. Life experiences after stroke among
Iranian stroke survivors. International nursing
review. 2010;57(2):247-53. doi: 10.1111/j.1466-
7657.2009.00786.x.

Lefebvre F, Giorgi R. A strategy for optimal fitting
of multiplicative and additive hazards regression
models. BMC Medical Research Methodology.
2021;21(1):100. doi: 10.1186/s12874-021-01273-2.
Prentice RL. Introduction to Cox (1972) regression
models and life-tables. InBreakthroughs in Statistics:
Methodology and Distribution 1992 (pp. 519-526).
New York, NY: Springer New York. doi:
10.1007/978-1-4612-4380-9_36.

Lawless JF, Parametric models in survival analysis,
In encyclopedia of biostatistics, Armitage P, Colton
T ,Wiley: New York 1998; 3254-64. doi:
10.1002/0470011815.h2a11056

Kenyon J. Analysis of Multivariate Survival
Data:Analysis of Multivariate Survival Data.
Technometrics. 2002;44:86-7. doi: 10.1198/tech.
2002.s658

Schmid M, Hothorn T. Flexible boosting of
accelerated failure  time models. BMC
Bioinformatics. 2008;9(1):269. doi: 10.1186/1471-
2105-9-269.

Moghimi Db, Rajaeifard A, Tabatabaei S, Zeyghami
B, Safaei A, Tabeei S. Modeling survival analysis in
gastric cancer patients using the proportional hazards
model of Cox. 2007;3(1):19-24. (Persian)

Akaike H. A new look at the statistical model
identification. IEEE transactions on automatic
control. 1974;19(6):716-23. doi: 10.1007/978-1-
4612-1694-0_16

Orbe J, Ferreira E, Nufiez-Antén V. Comparing
proportional hazards and accelerated failure time

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

models for survival analysis. Statistics in medicine.
2002;21(22):3493-510. doi: 10.1002/sim.1251.
Talebi M, Ghertasi M, Taheraghdam A, Andalib S,
Sharifipour E. A comparison of risk factors and
severity of ischemic stroke in female and male
genders in North-West Iran: A cross-sectional study.
Iran J Neurol. 2014;13(4):215-9.

Ghadimi M, Mahmoodi M, Mohammad K, Zeraati
H, Hosseini M, Fotouhi A .To Determine the
Prognostic Factors in Esophageal Cancer using Log-
Logistic Regression Model in Iran. Iranian Journal
of Epidemiology. 2011;7(2):1-7. (Persian)

Klein JP, Moeschberger ML. Survival analysis:
techniques for censored and truncated data. New
York: Springer; 2003 Feb.

Ahmadi Ahangar A, Khafri S, Mostafazadeh M,
Akbarian M, Motavalli M. Risk factors for strokes in
patients 15-45 years old admitted at Ayatollah
Roohani Hospital in Babol, Iran (2009-2010).
Journal of Babol University of Medical Sciences.
2013;15(6):95-103. (Persian). doi:
10.18869/acadpub.jbums.15.6.95

Yang C, Zhang J, Liu C, Xing Y. Comparison of the
risk factors of hemorrhagic transformation between
large  artery  atherosclerosis  stroke  and
cardioembolism after intravenous thrombolysis.
Clinical neurology and neurosurgery. 2020;
196:106032. doi: 10.1016/j.clineuro.2020.1060 32
Chen J, Zhu Q, Yu L, Li Y, Jia S, Zhang J. Stroke
risk factors of stroke patients in China: a nationwide
community-based cross-sectional study.
International Journal of Environmental Research and
Public Health. 2022;19(8):4807.
doi:10.3390/ijerph19084807

Feigin VL, Stark BA, Johnson CO, Roth GA,
Bisignano C, Abady GG, et al. Global, regional, and
national burden of stroke and its risk factors, 1990—
2019: a systematic analysis for the Global Burden of
Disease Study 2019. The Lancet Neurology.
2021;20(10):795-820. doi: 10.1016/S1474-
4422(21)00252-0.

Bai J, He B, Wang N, Chen Y, Liu J, Wang H, et al.
Snoring is associated with increased risk of stroke: a
cumulative meta-analysis. Frontiers in Neurology.
2021;12:574649. doi: 10.3389/fneur.2021.574649
Amini Sani N, Savadi Oskoui D, Shamshirgaran S,
Dastgiri S, Hashemilar M, Jafariani M. One-month
stroke case-fatality rate in Ardabil province, 2004.
Journal of Ardabil University of Medical Sciences.
2007;7(4):353-6. (Persian)

Ebrahimi K, Khadem Vatan K, Salarilak S,
Gharaaghaji R. Epidemiological features of risk
factors occurrence and outcomes of myocardial
infraction in patients admitted to hospitals in west
azerbaijan province during the years 2011 and 2012.

Y oylouis FV 0y90 )J)JJUL/J)J/G}ZC ol&iily S aloeo | FA


https://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:18159979&key=2007.8.3.412
https://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:18159979&key=2007.8.3.412
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(10)60834-3/abstract
https://pubmed.ncbi.nlm.nih.gov/33588570/
https://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:18159979&key=2007.8.3.412
https://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:18159979&key=2007.8.3.412
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-021-01273-2#:~:text=An%20alternative%20strategy%20is%20the,additive%20%2D%20effect%20on%20the%20hazard.
https://rss.onlinelibrary.wiley.com/doi/10.1111/j.2517-6161.1972.tb00899.x
https://onlinelibrary.wiley.com/doi/10.1002/0470011815.b2a11056
https://www.tandfonline.com/doi/abs/10.1198/tech.2002.s658
https://www.tandfonline.com/doi/abs/10.1198/tech.2002.s658
https://bmcbioinformatics.biomedcentral.com/articles/10.1186/1471-2105-9-269
https://bmcbioinformatics.biomedcentral.com/articles/10.1186/1471-2105-9-269
https://ieeexplore.ieee.org/document/1100705
https://ieeexplore.ieee.org/document/1100705
https://onlinelibrary.wiley.com/doi/10.1002/sim.1251
http://dx.doi.org/10.18869/acadpub.jbums.15.6.95
https://www.sciencedirect.com/science/article/abs/pii/S0303846720303759?via%3Dihub
https://www.mdpi.com/1660-4601/19/8/4807
https://pubmed.ncbi.nlm.nih.gov/34487721/
https://pubmed.ncbi.nlm.nih.gov/34487721/
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2021.574649/full

lSen 5 59y

25.

26.

217.

28.

Studies in Medical Sciences. 2015;26(8):724-34.
(Persian)

Hankey GJ. The global and regional burden of
stroke. The lancet global health. 2013;1(5):239-40.
doi: 10.1016/S2214-109X(13)70095-0.

Martins A, Aerts M, Hens N, Wienke A, Abrams S.
Correlated gamma frailty models for bivariate
survival time data. Statistical methods in medical
research. 2019;28(10-11):3437-50. doi:
10.1177/0962280218803127.

Tabrizi R, Borhani-Haghighi A, Lankarani KB,
Heydari ST, Bayat M, Vakili S, et al. Hookah
smoking: a potentially risk factor for first-ever
ischemic  stroke. Journal of Stroke and
Cerebrovascular Diseases. 2020;29(10):105138. doi:
10.1016/j.jstrokecerebrovasdis.2020.105138.

Li L, Scott CA, Rothwell PM, Oxford Vascular
Study. Trends in stroke incidence in high-income
countries in the 21st century: population-based study

29.

30.

and systematic review. Stroke. 2020;51(5):1372-80.
doi: 10.1161/STROKEAHA.119.028484.

Saki Malehi A, Hajizadeh E, Ahmadi K. Weibull
Frailty Model in Survival Analysis: An Application
to Colorectal Cancer Patients. Journal of Statistical
Sciences. 2012;6(1):69-82. doi: 10.1001.1.17358
183.1391.6.1.9.1

Gamage PW, McMahan CS, Wang L, Tu W. A
Gamma-frailty proportional hazards model for
bivariate interval-censored data. Computational
statistics & data analysis. 2018;128:354-66.
doi: 10.1016/j.csda.2018.07.016

oy oylais FY a)gsy)uu_fwy/oﬂc ol&uils Ky dl=o


https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(13)70095-0/fulltext
https://journals.sagepub.com/doi/10.1177/0962280218803127
https://www.strokejournal.org/article/S1052-3057(20)30556-5/abstract
https://www.ahajournals.org/doi/10.1161/STROKEAHA.119.028484
http://jss.irstat.ir/article-1-170-en.html
http://jss.irstat.ir/article-1-170-en.html
https://doi.org/10.1016/j.csda.2018.07.016

