[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v32i6.16384 |

)28 FRR VA & ST PR P ) O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

‘F‘Y’/’T/‘ﬁ:uﬁ)ﬂ;\-" é))b V.Y )9’)“9{':‘ GJA&:) O)L&& €99 9 (oW 090

S %0034 SBIwo b 11— 995 4 Fiwo o slow Sl Yo 3IGT
SonT O 59098 arfllae : Fwisi Juw 3f oslaiw! b

" conwligal alios o 155y dzmalo ¥ g po 3 5,1 Gobo

Jeam 50 5yl bisle Jae 5l eolaiul L VA-0ugsS a4 Mice e ld Gl el Bue b aslllae ol tdosdie
A alosil SO it

Ol e 53 VA=05955" 4 Mo (e 48 51 Sioais 505 dalllas S5 oy slate hogly (nl (sloodls (omy 2 Sh9)
G55 b eord lows A 01855 silons & SsSie 38 (55, YYPA 5 POR (bl plonl b ol s
5% el e plgie 41V A-ge8 Cle 4 il Spe o) B (g)lom e £95 (el iad aslllas o)l (5 Lo puo
Uil 28,5 Sgo 100 sl mhaw o (FXY asi) R 5 (V8 asewd) SPSS lile 5 U baools 5JUT .os ab 5 L
5,5 plonl (AT Jloae 5l ooliiul b 5  SauiSa pite gl Ll aye8 08,5 Sl o L) by g, slo o b Lanosls
B Solo BB 1B Rl TR (LB (g len aliler ls Glilew )3 Spe Sl alaiz Gean 5 @l ol gle
91 ol 3lge ol FIY 0l (6 & Lo a5 Sl ;o 5 ye e (HR=4.9.CI 95% for HR=2.21-10.98) s,
CI=L.02-) ols olis o cne g uiions buly oo 5 S0 &5 b Ml (o 2l e (HR=4.2, CI=1.74-10.24)
St 95516 Sy g 4 (e D) slain) (s lom 4 Sl paie Jao 4 (SIS jrie 59,9 ; (HR=1.05.1.08
el 6l sy B3lp Jley ST Joe aSOST e @ az5 b g gy 0nl )0 008wt plle li 50 g
Sl 5lad VA-0y995 slrosls (slay

095 o 1 Fhe Jolse (lgiee N A-0ugsS @ M pllery sl sladas jo (SauSs st 5l eslatul b (g pS does
el (o i @lge 5l )l )3 Sl Jalge cnl CSlid @l laoe ;0 a5 dgei plulid 1) ol e

Seais] 98 ¢ S iy BT ) A-aygs5 gl gojlg

L grolyl oo L1-0gs5 & Suw oljlows sUs loj 3T aliazr oldllyl e Sl5icp (3olo Swgpe (b5 gl
YABV-EY (@) YY A F¥ 05 Boo duged Sy pole olKails idghy code ale .y KiouiyT & ygpgs dndlla 1 FuiaSis Joo I ool

Ol leaol Olgaol (S 5y pole sELsls dasilon b 2jsbe 29,5 -1

0Ll Olre5 Ol (S 3y poke plSiSl> (uilags BaSisls - P

Ol 05 Ol (S g pole sl o prod plol Ol o (9 Sleaslon 9,5 - V¥

LRl Ol g5 Ol (Sb iy poke plEls (ublags 3aSls (s LT 29 )8 - F

VEFAS ) EOFD g F93i0 ADOIGhaseMi1347@yah00.Com :  Sug Sl Cay ¢+ ¥ 1 AFY ¢ EYVE 10l 6(J ghumo 530w 95)3


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

Y/v (CFR: Case Fatality Rate) 5,50 0 9 S0 ljae b
Ll ol yod ] 0 de 0 VIF 5 iz 0 as 0

ORen Glisyge anel> woldlas Gl gl 5o
€98y ,ht a5 e opl 4 w048 0 5,8 (HOMOgENeoOUs)
Jds s Ll asly oo LSS asdllas 5,90 o3l ales (sl Slos
Condy (S 5 608 Shogas i ale e 352y
85 %05 Jolss 31 5 et 5 (T S sloiz 5 g5l
ey oLl e Ko Wil sas 550yl 5 somlin LB
amsl> o (Heterogeneity) Kool obx! cel g o)l
(o5 Glyiie S5 ar il 1) beyiie 455l 005 e
5 005 Bl blny 08 Bl adlae oy awlns
)l St @ byl oyl plie dagl (28,550 50
b (Frailty) Socss loge cou o piite cpl 00,95 co
Joe 50 oyesie wiz b g o pitie ST O)jg0ds wli o g Wl
&y Pl Sy pain g 585 (g, (17) ws S el
&b Sl 4 azgi b bl oais a3 )5 a5 s (Sauss piie
St b (WSS pste @e Sonl ¥ el oo >
o) l5 5 iyl Jds 4 Joe )0 0g0aid)S L o
SIS pite sl |y @i orl Ol L @ alisa
Cote Sble @y abex I 6500 slegy 2,8 Sl
wosae «(LOg-Normal) JL s I «(Positive Stable)
Sy b,y a8 9 (INverse Gaussian) wgl
S e (Sansl e slp oly e |, (POWer Variance)
QOV-YY) cé 8

&b JSas Gl e g spral dalllae o
LS (Sausls 9,5 Lld b 1) oyl )b 05905 gleiiin o
g Jodo a4 (SaiSs slaJos (nlply wiogel dle
el g oS o Jlos! boyal)l 3,915 5o a5 slaba>dle L
5 edy slaosblne Joo g o oyl o ()l Grals
5 GRS S dane S cnl Gl e ooyl
ol e 4 Fass Jae 5l eslitil bl Kes
i by jliulie o oad aslis 55T i sle gl
o oad alil s Jalge ol lis cadllae opl sl

.y )9{)@ ‘&J) o)lo.& €99 9 (oW 090

S NS Joo 31 oolisw! b 14— 09995 o slows gLy 3T

51 {Coronavirus)  wgyebs,S 5l b sl e

Jole 5 (Z00NOSIS) (g 5 sl (i S e gloags Lo
S0 lepw 5l a5 039 (cmg g S lon 5l (orms ik
(S Pyt g pglig S aiile Sagad slagslen U hnis
ool gmis ol ey 5 (MERS-CoV) als, gl
o wgpgls,S -(V,Y) oS o obx! 1, (SARS-CoV)
(Virulence) o> a0 o bl

(pathology)  wliscww! 4 (Pathogenesis) ;s ,les

Slp sy 9 (F-0) ails Gshse 09> a0 1) Mol
Lop> SARS low 508 b L (sl g slis S
Lad Cdghe obml Jele lsicas MERS-CoV  .wius
)‘WLS)MBSJAU‘QLHJ)Q@L:QGHLSO&HAQ
Jlo ;o (A-Ve) ol plaisl 55 4 |, SARS-CoV
Sy S e g a8 Arer Sl Gl (Olul esly oyl Y00
Ny JLA 30 9 P9 )Lg LS‘)'.’ RV ulay.u.«o )‘ JAR
OV ) s 8 b
JLw ).:.cLu.nb olo L (nCOV'2019) Qo> u"ﬁ)ﬁﬁbs;
(World Health  Jl> culag pljls lws o
YoV agls 0 () Y as slels Organization)
9995 ) Silem bole mans (Sl cellage plosle
S, SO, uT 5! LS"“’L’ G pSden g Lg)‘;\fr:l.? Yo e o
Golows ol WHO 558 ole jo 0505 AL sogee cuiilogs
Severe Acute) wol ol wal ppone S
COVID-19 lge cow 4 (Respiratory Syndrome
Glislom (ass mogw VA-0usS wgys O9ed (5,135 pL
(@l ygl cmiis py0uw) MERS 4 SARS I 1y jsis3;
595 2 odle a5 (VF) ool Lgue COronaviridae oolgls

(\A) LQUL..MJ‘ 9 CAL"P B (5“3‘)3) 9 ‘Sm.ﬁ.u ..\.a..\.w (_gLng.Q.C

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

002 g Sy o (3l 555 Gole -

Nasopharyngeal swab - Oropharyngeal swab s,
» SARS coronavirus 2 RNA-RT PCR jisbe;l 5 plo!
a5l et 9l gz 5 bl il (soled Bigas (s,
o s 56T o eolanl (Genes/Sequence(s)) 55 Jlg
Sy g8y U ploj anlllae gl o ol (Lol sl b,
Al o by Oldlhas Lol Goa (Y0) 89,00 )54 suliy
aiile sl Sy g9y s S 43 o s (sl g
&5 (nl 3 ilodae wilioe 0508 g oy S e i55lem 350
Slgrn 4 ps5aul Jlis 4 a5 cul gl bl
G gloools Jlow cuz bl sloghs, ailoe 5555
5 reblhaes (syulbL Glats, oS e wlsi e
o Job Jslazr Jolds (60l ,l 2,805, 99 0l sl
S Gy Jlae J> 50 eple —oDIS g, o (Life table)
bl g ahlbaes Jos aijls (Slghd 05 5 009 )
A1 Sty alex I qalie LY @ 5 ST celie
S sl A il s bl slelle
Songeo 9 0092 Wy Slalllas )3 (gilw e Jlpl (n Feo )8
o] jo a5 6,50 Gl Joe 0o cpblize o 4o Glodg
(iles wile patie Jletol g S s W (ley petie
a o (5,05 ez il o 0 é 5 S Kol
srebl sbdae @ i ol @iy oo aie Jdo
Srim e Bt sl s (pl aites Bgpne
L (Y5 ,YY) amil o (oS canline Slhas e 4y o
S5 K g e odigy jo caliz o Sledlbl 5l oolaxul
(Jol Cndy iz o (U 5l gl e 0ntplos]
Ol E98 Glem 992 by b i Somdy (Doax
Ol (ewanghd slag)ls b paads (loyd) sddpe
Gt e gt Eb (gl Sdlys pas (Sl
b oo g9rd o Sloy abold o Ipe )b sl piged
5 Slgienw oplad S by S a4 Al
Cungd (Body Mass Index) BMI g 59 08 « gl
Ao el b oled Al (S50 ) o 25 Hle
Olew Jid g lom JGl ol, el ole Sy e & jiles

.y )9{)@ ‘&J) o)lo.& €99 9 (oW 090

Sl canils cowal gogam Uojliulie as asgs
Crogi 50 e Jolge b Sy waile aslisl ulge
(VF) Wogs el e (b s o Ll Jlas

0% w9 V-dgeS Sl 6xSden @ azgi b
3 ol a0 eadedel Jalge og glae 5 (5 Lo
ohlew sl Jdow Gaa b adlas ol ccalizee oladlas
yea 4 (g yall sl Jaw 3l eslaiul b YA-0ygs5 4 Mie
S Sl Jawe 5l eolaiwl b a8 pll  Sasls e
Loas = 1) Vo8 Ohle gl » F5e Jelss Olgiee
@lolid - abboes pasas B b Jsere slaJss
8 5l ol sl el ey g

SypasS asllhe oA 3le agh cnl laeshy

555 4 e lilas 4551 (G sloosls Jolo) jSeasy]
(Qledal Gbul ox8 )3 &l g Gl ;0 )
A-dssS @ e e MGl e ol
Jlo 3T elod B AYAA Lo azil glazyl 51 ot lulis
Sb> Candg Wl adllae o)y yled e hg) L ITAR
Gy )50 ol ¥ o 4y Plas (0900055 /S 0) o) ylows
o canlllae ol 5o (CanSd) Lo 0 delig B85 3
Eor Oloy Gl e 5 oom VA-wgsS e ar ol Lo
Sy adlllae 0L o (Sab jeedle b She oloy B odle
005 axlllas bl b a5 s Sllars Lol 00 jguils g0
Polymerase ) PCR _jisle;l plosl b yliles opl baile
—2955 ke 4 S5 5,8 YY#A , (Chain Reaction
e Jomy ©pa> pllon 4 &5 (2bw 5 ) N
Cedlage S e 50 V-5 (6 S Aged i (S e 5 (LP)
5 eleld wisy ews S glrl eBoen S Glined
U@ o ol (SeioypSl enign 5l gl Sl
PCR talejl 51V A-gs8 parseis Cuzr )8 s
soliiwl lohol yliwl cilagy 35 0 iy, oBiole;l lawgs
5 sl SsSie o)lge &S 51 6985 SSSon Bk S
99 L PCR (6,5 igai ¢ otid (g ko oo il (550 b

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

VEYNWEVEIFY oy S 0098 sl g (59 8 Sle
Geb 09 YENEF/IAR o 2,55LS FAUREVOAY (e il
YU o juiin (6 el il 0 piie dix Jo oV Jgao Sledlbl
2 Slem Sy e g Joo T2 0 jlen (50 Cundg
bl Sye sep by p She lopaie Dl 4 oled Jos
e a4 LE 8 ol adlae o (P<A/40) Wl
4 Seed S 5 Jlo S (s ales slogsjs 9 (Souss
AT asLin sl eolinl b g o oolo (b3l osls i oyl
Ol¥se AT Jlake 4 axgi b o aisls by Jow dwolio 4
ol (Jby K omje b L Sauss Jae céb
aslao )o \‘\—.,\4395 6&00‘0 L U’“")‘)" u.et.) LSJJWL..A
FeS e plo 5l T aSolST oLl ladie 155 Wil o ol
b Jlade op S @l ol 0wl sdel casoa
& Jyere sl Jos b aslio 0 SauSs Joo uzee
P55 0959 Loz (nl 50 SBIS )3 (65858 e Sl
&9 b Jae 4 (Random effect olas i) Souss
B9y (SIS Jow 0 o gixe cdims lid LS o po LS
e 93 ((SOESE p 3 3959 (e Jboy S 2l S o
Shlem sl » NS AT Jelse (lpie 4 jlom Cundg 9
Joae o &Sl o was asls VA-wgeS 4 Miw
e sl S SH lgie 4 g8 (Bee () lans;
aS el lae) olowm (pl S Ojle 4 a0 8 sl
Y sl Jaw X0 Syl 4 & pen 5095 01,8l 09l 0 el
L 2l @ (b | i) Sl Sandy 5 e it
geiio olyen 4 398 yuxio Y Jsali.;.a g axblas |, ey
Ml ol 4 (6,50 )lafﬁb Jexin 30 )5 Jae o)ly  Sauss
A o D (FASD e Sl 5 (Bese B Sole
B ol 4 Mol diles a5 VA-0y555 (hlany S g oo
(sl glom @ Dl W36 Loy b avlie jo Wils (S e

(Y Jgoz) &yls (6 S sla

.y )9{)@ ‘ufuft o)lo.& €99 9 (oW 090

S NS Joo 31 oolisw! b 14— 09995 o slows gLy 3T

Silo (o (g5l calis Vb 95 ,Led) slaise; ()l
Solor 5 (mas plew Gilom (TN (S5 (omiS
Sljlen Sloas a4 g iws Gl g (G5 5 6l
dallos cpl o050 5 ‘5)51@.? (Celo V5l pin b mas)
bagi oalinod Gloyd 55 a5 lony Db (5 S ol ik
O‘)L‘H" B :5)‘.3 uﬁb)b f..\.c \) Sl 09y ua..m A&m).s
30 iedle loye Ve lew oDl L ocdle e
Oy ¥ 5l e (Jy bawgte @De b (llee
(S rm 4 5,98 5k g

Gobol Juloxi g 4y 3o

JPles 4 lagl o955 g bosls syl @ex 51 m
R 580s 5 5l solazwl b dasols zoYL 4 SPSS version16
-X ‘J-:-i‘j ‘g;il-"-; LSJ':"")li sl Lgl.asJ..\A (XYY axw)
A5 L) (SaSs st (9 5 b Jloy - S g St

00,5 3l p (Sl pxie sl p L goj95 (28,5

Golow 4 S¢S 0,8 YYPA , PCRislejl bl L

el VA-0u05 @ e adad Jley AN N A-0yge8
CFUE) o) i FYD o (1D+19) 81 «llans 51 i FEO ia
FAREVVTY ¢ lows S ot 05eSiles Fline Bl ool iy
Og Jlo VoY &by g Jlo FA S e ailee (Lo
9 Sy Ohlom el Ohlon (i 5Silie £ jlne Sl
5 SOSEVUSY FEAEVUS iy 4 sadig olles
Odel g9y 5l Sley Alold Bl .050,5 dnuloes YONEND/-#
3 Sley Aol wileo g 59, ¥+ Sy 4y anxl o b b oDle
w008 draloe 59, V) She loy U (b @e sl 292
Gsd VA-0ygs5 e a0 (a5 PY) e 51TV caddllas LU o
Lol ol amo e olis 1) aslllhs o eSS s
e & ohla Jetebs 5 Jgmes 093 lid nSke
£ Lasil ool 5 oger yioes VENEVAY o VIVAENS/-0

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

Oled g (Swg po b 5,5 Gole -

e s Sye 5 b e Lial3dl iz (1.74-10.24
HR=1.05 , 95% Cl ) ols ;Lii ls sixe 5 i dlai,
Joe yo i mlg daglie o) loges (for HR: 1.02-1.08
B sl len 4 Okl pae L) Mol S 4 ) ol

e e plid (Sgye

[P IR TSR
Tt e AT
o
Vay vy e
A S s
YOIE VY oplie s b, S
Y Yo =5
YA Y¥s (k) S .
WIE V00 E mes
VA AYF S
YVA YA len b Solgls oles
VYR Vs Sy cule, pos
Son ey e ozl ol
\ATASIR % S dles
o o 8 Jed
YiE A EA
so3es
. AA o e
v/ FY s e e T

<ol V¥ $ITA
Ay

<ol A BIVY

5+ NIATA sl
¥ Y-8 VIAD

“[NY \/5F YIYO

<+f-<) = AR

.y )9.3.)@.3; ‘b;“':’ o)b.& €99 9 (oW 090

asllas s 00 &S 1 o)l Sl Fgas Slasia ) Jgan

(100 Gllas ) wgsS oo ;0 S pe loj o puatesiz JIUT jo 6 ymal )l sloJow ool (b3ln ol gls anglio Y Joax

Coroz )0 Allaizr g )S) e 5 s bl

B olo aile G plilew )3 She Slad (g 9550
HR=4.9 , 95% ClI for ) 15 s,lan a8l ol 81 4l F/4
S 6y 4 5 4 lew s 5 (HR: 2.21-10.98
HR=4.2, 95% CI for HR: ) 55, ol e o,lge 5 FIY

YAID YO A,
\A7AS YO Slawls col3T Jas
VYV VY oalzdl I5 5|
\Y/5 ) Sl
\#IY VFY Sl
Yo/ Yy olls a) Mol e
YVIA Yy b (Jad
ARV qy Ol
Y/ VA Sayb

. sk
A/ APY So,b e
Y\/# YYA 3yl

cS)L°-.e-.’ aslv

ZANE 7Y 5, Glas;
AY/? Yy 3,k plo b wles
\V/f VoY AP|RY 0335

[Ny “feY S O
L
AR
)Lq.u e )
Y. \IVY By
Js!
- [fOY - IA¥ pgo Solom S
AT V/e§ g
-/ -\¥/-f <l jlade

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

S NS Joo 31 oolisw! b 14— 09995 o ylows gLy 3T

Yo
b L
AYYVYA = e Jlow Conds
1Y FIAY SPEYY Y/
~VIAF -IAYA a4y wt, lade
YIVE
ol L
DOSYY i o Condg
¥4 YIYO s YTV
V) YY- Y IPV wt, lade
ey e YAY Yy e aS e
A L
BYAIYYA R NS
<efee ¥4 t/5- VYA f/a5 & s
<efee - AIR¥ YIOYE YYI00 ol i

(/deéﬂm)&j}fu‘w‘jfeu 'bwwﬁbl)béw)w)w)bwsﬂkjw °‘-““u“)‘)~'@LQACJL‘-'YJB~‘>

=-¥/00 AR
.l L
2 g et g
<efe e AR AR iANs -Y/AQY (6 yosand
b 3,15 8 ¢ylows
INAZARN - ) LTS
f/- YIvF <[5 YIFYY Syl B9,
<efeed - ihis YNAS VFIY - ol e
- - - <IYYY VIYA- (Shape) y
<efe e - - VAN YIAY Y ()
wrd® (S 4 Y
3 O
10 slas mhaw) (8 (g)lem @Ml bl 2 2l Joe )0 s ls dunlie ) logas
VFo¥ 590 s c st 0 3Louls <90 9 (o 0590 O3 (Bgo el (Sloyd — (SLdlagy Slous g (b yy pole oliils alxo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

002 g Sy o (3l 555 Gole -

HR=4.2 ,95% CI for ) ceul by 5,15 ply IV azzsls
LLI| Glhless ol o b sy Ohlows 50 e 9 S ye (ial38
5 el 635 iz Aslllas S jo (YF) clils jlo sixe
P 2P el sy e b s llen Gl L)l
ol 08 ez (YY) obee olis ghlew plo b oaslis
ax>l o lo a5 00,5 saalive ANOVA (o3l ubs anlllas
Silow 33 e s g axils 13l ollen Spe S h &
Sty STre ar (b @Dle €953 5l G 59, T 51 ReS 0 a5
(P=0008) Sl 009y U‘)Lo'“" ).'L..u )l QJ’“'“" sdﬁ‘ab; d.l_‘>‘).n
a8 ol g len Cwldg g ol Al s 4 Wl el
by 4 S dazle 4 jeme Jol slaje) o 1) sl
andllas (ol 1o asled oo jlo (6 Solesys 9 Sloyo Dlens
Mogine g ol daly yoo g Spe 5 L) o 13
,» (HR=1.05 95% CI for HR=1.02-1.08) osls Lz
00d 98 hlen (G Sl (o2 50 (S el
o wgie 5l Jlo Yoo a5 se Jlo YO Lol ddlas o
5 s s ST s e 5L e ollens
Mo Gl Gles fp 58, YL L She ylas wao e LS
laol ailed I e awis loj slrosls 4 (gl )l slo Jow
ain Sy ole) g See sle e wpaie G LT o
Sl opite Wiz glaae )3 jiie (pl e 0y
w0 oly gladae ool jo diad o)y s LT glp
50 b Ao slazeey slen & S oloyd £55 les
Sl (@90 S sl Jbo Condg (Sloys (ol
sl Jse 4 358 sl paite (P<0.20) wingy o sme bt o
(Srubl bpiie wix Jao o ad o)ly allain See S
e s Jae B e 0 le (6 Candy 9 Vb G piie
Ol 2 She ot Ol @ aled Joo )0 sl Sy
)M e 2\.1?-).0 3o (P<‘/‘&) Lol aslls S)A 39y

9 (S ASD e 4 LB e g o)ly Jae o (SouSs

.y )9{)@ ‘&J) o)lo.& €99 9 (oW 090

Olaoed 53 VA-wgsS jop Ole wadlas ool o

S 0,8 oyglp Ve P VFF o S (b o abiognd
b Solew an Olme Sl YL Sl 5 50945 E5
POOF 5V g 4 ez g olpl 0 ey slall
CFR: Case ) 5,50 SouiS e Lawgie Cawl Veooes
Ol 31 aS 0090 LY piiye 8 ol i o (Fatality Rate
a3 bl 5 (YA el YL (Y10) (5,55 o (VIV) Sl
Sy b oy p 3550 Saez 0 W0z (9w S, Julov
& bos 936 o131 s B8 L85 s Lo dils oLl o Laws 4o
95% ) S 0992 )‘.)‘;M LS)LA] .‘al:r.‘)‘ g_)ij U"‘ as S92 ‘SJB
el sl ;LT mls (HR=4.9 CI for HR=2.21-10.98
So @S orzed 5 Olpl 0 W8S S)go (o o 0 0ud
oo Gl o 2B ool ) Sl ol e €G-l
A1) 05 VApssS @ s oliles sl 5 Boe
Culdg Sal o B slag e iE 5 goasie Ollas
Y YY) wlasl ST ol sl 5 V-aussS 5 lom
S oy gyl 58 5550 ol a5l lea,y ) 4> 3
Algi oo Sdsae Jy died VA-ygeS Cdsae 5l iU o>
el o131 L aslde jo.aiS slo!  asl s oled! (sl
st 0355l ol 3l Boe 8 slags o 4 dis Lo
b o9 )lad pla pege sbaglen 4 jlier s 4 &S
A Mo Calid 5 gm0, 8o 2l Y o>
3P bl go Sdsae 4 Ml e iy o8l cpl cpl b
ol 1y ass jlas aullyg o e GYob (peje sladsas
VA-0u995 plai ol 5 ol slacdgae uzen o
Omlrt clad 4 e g3 ud A Al L sl e
s eSles ELme Bl ol dalllae o (TF YD) e
Solom @ Wi o 5 (ol (g)loms 4 Mo 955 (Jlem o
548 ooy Jlu FV/FEY /AN o SEIVEVDND (a5 4y I3
Gad il (P<0.001) aib o o gre sylel s
9 Sy Olme Il g Jlow (6 4 e Wlgi g (5 lo
S 3l aS Slile 30 Spe Jlas 005 Sl loy e

O3 (9ot (Sloyd = (Sl lous g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

Oph Sl ol aBbs il Gl )0 e Sl
3o e A e a8 )T onol e cpl ((SanSs e
5 xSy Eart y0 ol Rl Jb s ST o Sleogas
)bﬁjjfﬁs)bdmbsadﬂiﬁM‘o|)ooid&ls

bl oo )3l V958" (5 Lo

olStglesl g pglis,S Wy pyime QLSS I abg oy
nl dgder )Rl 5 S5 Gledal sl Sublage 55 5
oBails siagh Ciglae gas Abpbl 5l end asllla
ahaie 351 Sz VYO Lamgh oS b olpl (Sbp psle
el s050e MPH

Syl Jb ol

B, 0929 @8l o oyl

aSiils (i yaelyy slhgds 5o Zob 5l e RS o)
) AR AR Lgm.bjf a5 lJ U‘f‘ éw).a ‘-:91.6 oKisls W‘A.QJ
W) IR.IUMS.REC.1399.1426 O dgae oS

sloosls (59, p haid (glol LT Skl @ 4z b s S
2395 s 5l hlew ob slras g el Gliles (orex
b dgs b sl ] Sie a3l anlllae ol o ool
35 0 s lon b o)yl aly Lawss sadplol slacs oS
leosls asys g olows Gpdiga B liw el cublags
4 oy o adlhe glacgsgisn I cwl Hao @i e
slygSt 5 aberlsn sl I oslitul pae

2,5 o Ll ladiges olKisle;]

oz [0L,5,5 Golo oyl @l o celdllgl alas
Golo adlhs hb o Ses dmile [ty
Bolo [ camlillgl alax daosls syglanz ;o (LSS
dod g alily &S lie bools o 5 ajes o0 LSS
@955l g s oled g adsl Aalng s )3 B oimy
A e Ao b s o Y19 4

VFY 92 3t (il 0 Lol (g g (ow 05990

S Joo 3l ooliiwl b 13-y a5 (o ylows (glis 5IUT
Gl loj 4 S K 5 Jlo 5 s e ailes slogs s
a aSST asls )l coliiwl Log ol sols b5l Weeols
Joe @aSlST jlode @ axg b ool adlsy b Joe awslio
4 AIC Jlaie (ppaS b Jby S mjer b L Sauss
VA-au955 sloosls & (o3l cam (65 cwlio Ol lgie
= JlpS Joe mee Sy @ azs b S bl
olas ) als adsl j0 5 6,uX0 g9,0 0 Slas, il
4 Ok oo 5 S e sbeS JLpS Joe cenlie 551
@l 9 Ml 5l Gy Cess laain g lajg, )0 VA-ayg55
ol el eols lis S SLL slhaian g g, o
L Jsore sloJon b aslie o Souss Joo csllas
2 65T e Sl (bl g bl )
u.a.hoj 9 Oy )...l...n 5.) » 05)19 s‘;w JA.A ).b w‘o
Olyre 4 (Bope () (slae; (g)lom & Ml ke (s Lo
wSlid Vw995 4 Wi hlow Sl 2 ke Lo L,
Mol 4l a5 VA-0u9s5 4 e ) les K0 & lie &y 0
Al s Ohles b asalie o Wby (Bgye (8 (5)len &
Lo 50 )3 (¥ Jguz) i)l (5508 sl ¢l (5 lom 4 D
s (FY) Zhang Ly Y-V Jlo ,0 oo ebxil 5Ll
e S olee 4 SauSs aie (FY) Saragih
VA-di995 4 Mie Olilow e 9 Spo 53 0SS
YY s onds ell 5T L 5l ol s ol ol 8 pme
Sl AYEe e Sl s (gg, 2 &S Saragin by asdlae
)5S SG Olye a4 e ite (o) planil BygeS 4 Mie
VA-995 4 Mie Olilew e 9 Spo 50 0SSt

(£Y) (OR=5.76) o oslo jauseis

oo WHls gy 4 5l &S Jhlew g e olhlews

2l @ S Wil (B glen 4 Dl Al aS g0l
Obles crl ls 13 She YL s 5 ee ;o Laog S
Olej 5o ooty Jld jllas 4 5L elate (6 8L e ogdle
e e ey (SaSE jesie 95,0 b culls wialyS (gt
5B S plse @ (Boye ) slane) )l 4 DL

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

002 g Sy o (3l 555 Gole -

1-Gralinski Le, Menachery Vd. Return of the
Coronavirus: 2019-Ncov. Viruses 2020; 12(2):
135.

2-Who.  Novel  Coronavirus  (2019-Ncov).
Available at: https://www.who.int/docs/default-
source/coronaviruse/situation-reports/20200211-
sitrep-22-ncov.pdf, Page:7. Accessed: Aug 21,
2024.

3-Zhao S, Musa Ss, Lin Q, Ran J, Yang G, Wang
W, et al. Estimating the Unreported Number of
Novel Coronavirus (2019-Ncov) Cases in China in
the First Half of January 2020: A Data-Driven
Modelling Analysis of the Early Outhreak. J Clin
Med 2020; 9(2): 388.

4-Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M,
et al. Remdesivir and Chloroquine Effectively
Inhibit the Recently Emerged Novel Coronavirus
(2019-Ncov) in Vitro. Cell Research 2020; 30(3):
269-71.

5-Wang M, Zhou Y, Zong Z, Liang Z, Cao Y,
Tang H, et al. A Precision Medicine Approach to
Managing 2019 Novel Coronavirus Pneumonia.
Precis Clin Med 2020; 3(1): 14-21.

6-Liu J, Zheng X, Tong Q, Li W, Wang B, Sutter
K, et al. Overlapping and Discrete Aspects of the
Pathology and Pathogenesis of the Emerging
Human Pathogenic Coronaviruses Sars- Cov,
Mers- Cov, and 2019- Ncov. J Med Virol 2020;
92(5): 491-4.

7-Daszak P, Olival Kj, Li H. A Strategy to Prevent
Future Epidemics Similar to the 2019-Ncov

Outbreak. Biosaf Health 2020; 2(1): 6-8.

.y )9.1)@ ‘Juft o)lo.& €99 9 (oW 090

8-Tavakoli A, Karbalaie Niya Mh, Keshavarz M,
Safarnezhad Tameshke F, Monavari Sh. Middle
East Respiratory Syndrome Coronavirus (Mers-
Cov). Iran J Med Microbiol 2017; 11(1): 1-8.

9-Momattin H, Al-Ali Ay, Al-Tawfig Ja. A
Systematic Review of Therapeutic Agents for the
Treatment of the Middle East Respiratory Syndrome
Coronavirus (Mers-Cov). Travel Med Infect Dis
2019; 30: 9-18.

10-Vahdat K, Amini A, Najafi A, Haerinejad Mj. A
Review of Novel Coronavirus, Cause of Middle East
Respiratory Syndrome. ISMJ 2014; 16(6): 486-92.

11-L Zhang L, Lin D, Kusov Y, Nian Y, Ma Q,
Wang J, et al. 4-Ketoamides as Broad-Spectrum
Inhibitors of Coronavirus and Enterovirus
Replication: Structure-Based Design, Synthesis, and
Activity  Assessment. Journal of Medicinal
Chemistry 2020; 63(9): 4562-78.

12-N Zhu N, Zhang D, Wang W, Li X, Yang B,
Song J, et al. A Novel Coronavirus from Patients
with Pneumonia in China, 2019. New England
Journal of Medicine 2020; 382(8): 727-33.

13-Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR.
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-Cov-2) and Coronavirus Disease-2019
(COVID-19): The Epidemic and the Challenges.
International Journal of Antimicrobial Agents
2020; 55(3): 105924.

14-Cui J, Li F, Shi ZL. Origin and Evolution of
Pathogenic  Coronaviruses. Nature Reviews

Microbiology 2019; 17(3): 181-92.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf
http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

15-Bonilla-Aldana Dk,  Quintero-Rada K,
Montoya-Posada Jp, Ramirez-Ocampo S, Paniz-
Mondolfi A, Rabaan Aa, et al. Sars-Cov, Mers-
Cov and Now the 2019-Novel Cov: Have We
Investigated Enough about Coronaviruses?—A
Bibliometric Analysis. Travel Medicine and
Infectious Disease 2020; 33: 101566.

16-Hougaard P. Frailty Models For Survival Data.
Lifetime Data Anal 1995; 1(3): 255-73.

17-Hougaard P. A Class of Multivanate Failure Time
Distributions. Biometrika 1986; 73(3): 671-8.

18-Mcgilchrist C, Aisbett C. Regression with Frailty
in Survival Analysis. Biometrics 1991; 47: 461-6.

19-Ripatti S, Larsen K, Palmgren J. Maximum
Likelinood Inference for Multivariate Frailty
Models Using an Automated Monte Carlo Em
Algorithm. Lifetime Data Anal 2002; 8(4): 349-
60.

20-Hougaard P. Frailty Models for Survival Data.
Lifetime Data Analysis 1995; 1(3): 255-73.

21-Oakes D. Bivariate Survival Models Induced by
Frailties. Journal of the American Statistical
Association 1989; 84(406): 487-93.

22-Bjarnason H, Hougaard P. Fisher Information
for Two Gamma Frailty Bivariate Weibull Models.
Lifetime Data Anal 2000; 6(1): 59-71.

23-Bolstad Wm, Manda So. Investigating Child
Mortality in Malawi Using Family and Community
Random Effects: A Bayesian Analysis. Journal of
the American Statistical Association 2001;
96(453): 12-9.

24-Gohari Mr, Mahmoudi M, Mohammed K,

Pasha E, Khodabakhshi R. Recurrence in Breast

.y )9.1)&.& ‘Jo.{:) o)lo.& €99 9 (oW 090

S Jovo 3l bzl 18-y 955 (ol ylons (gl IGT

Cancer. Analysis with Frailty Model. Saudi Med J
2006; 27(8): 1187-93.

25-Rajaeefard A, Dehkordi B, Tabatabaee H,
Zeighami B. Applying Parametric Models for
Survival Analysis of Gastric Cancer. Feyz Med Sci
J 2009; 13(2): 83-8. [Persian]

26-Cox Dr. Regression Models and Life-Tables.
Journal of the Royal Statistical Society. 1972;
34(2): 187-220.

27-Nardi A, Schemper M. Comparing Cox and
Parametric Models in Clinical Studies. Stat Med
2003; 22(23): 3597-610.

28-Who .Available At: https:// data.who.int/
dashboards/covid19/deaths. Accessed: Aug 21,
2024.

29-Zandkarimi E, Moradi G, Mohsenpour B. The
Prognostic Factors Affecting the Survival of
Kurdistan Province Covid-19 Patients: A Cross-
Sectional Study from February to May 2020. Int J
Health Policy Manag 2020; 11(4): 453-58.

30-Naeini Mb, Sahebi M, Nikbakht F, Jamshidi Z,
Ahmadimanesh M, Hashemi M, et al. A Meta-
Meta-Analysis:  Evaluation of Meta-Analyses
Published in the Effectiveness of Cardiovascular
Comorbidities on The Severity of Covid-19. Obesity
Medicine 2021; 22: 100323.

31-Shahid Z, Kalayanamitra R, Mcclafferty B,
Kepko D, Ramgobin D, Patel R, et al. Covid-19
and Older Adults: What We Know. J Am Geriat
Society 2020; 68(5): 926-9.

32-Altonen BI, Arreglado Tm, Leroux O, Murray-
Ramcharan M, Engdahl R. Characteristics,

Comorbidities and Survival Analysis of Young

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v32i6.16384 |

002 g Sy o (3l 555 Gole -

Adults Hospitalized with Covid-19 in New York City.
Plos One 2020; 15(12): E0243343.

33-Bansal M. Cardiovascular Disease and Covid-19.
Diabetes & Metabolic Syndrome 2020; 14(3):
247-50.

34-Esenwa Cc, Elkind Ms. Inflammatory Risk
Factors, Biomarkers and Associated Therapy in
Ischaemic Stroke. Nat Rev Neurol 2016; 12(10):
594-604.

35-Lindsberg PJ, Grau AJ. Inflammation and
Infections as Risk Factors for Ischemic Stroke.
Stroke 2003; 34(10): 2518-32.

36-Soares Rcm, Mattos Lr, Raposo Lm. Risk
Factors for Hospitalization and Mortality Due to
Covid-19 in Espirito Santo State, Brazil. Am J Trop
Med Hyg 2020; 103(3): 1184-90.

37-Drake Tm, Docherty Ab, Harrison Em, Quint
Jk, Adamali H, Agnew S, et al. Outcome of
Hospitalization for Covid-19 in Patients with
Interstitial Lung Disease. An International
Multicenter Study. Am J Respir Crit Care Med
2020; 202(12): 1656-65.

38-Zhang Jj, Cao Yy, Tan G, Dong X, Wang Bc,

Lin J, et al. Clinical, Radiological, and Laboratory

.y )9.1)&.& ‘Jo.{:) o)lo.& €99 9 (oW 090

Characteristics and Risk Factors for Severity and
Mortality of 289 Hospitalized Covid-19 Patients.
Allergy 2021; 76(2): 533-50.

39-Salinas-Escudero G,  Carrillo-Vega  Mf,
Granados-Garcia V, Martinez-Valverde S,
Toledano-Toledano F, Gardufio-Espinosa J. A
Survival Analysis of Covid-19 in the Mexican
Population. Bmc Public Health 2020; 20(1):
1616.

40-Tian R, Wu W, Wang C, Pang H, Zhang Z, Xu
H, et al. Clinical Characteristics and Survival
Analysis in Critical and Non-Critical Patients with
Covid-19 in Wuhan, China: A Single-Center
Retrospective Case Control Study. Sci Rep
2020;10(1):17524.

41-Zhang Xm, Jiao J, Cao J, Huo Xp, Zhu C, Wu
Xj, et al. Frailty as a Predictor of Mortality among
Patients with Covid-19: A Systematic Review and
Meta-Analysis. BMC Geriatrics 2021; 21(1): 186.

42-Saragih 1d, Advani S, Saragih Is, Suarilah I,
Susanto |, Lin Cj. Frailty as a Mortality Predictor
in Older Adults with Covid-19: A Systematic Review
and Meta-Analysis of Cohort Studies. Geriatric
Nurs 2021; 42(5): 983-92.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i6.16384
https://jssu.ssu.ac.ir/article-1-6146-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v32i6.16384 |

Journal of Shahid Sadoughi University of Medical Sciences Received: 19 Aug 2023
Vol 32| NO 6 | Aug 2024 Accepted: 28 Apr 2024

Survival Analysis of Patients with Covid-19 Using Parametric Models in
the Presence of Frailty VVariable: A Prospective Cohort Study

Sadegh Kargarian-Marvasti'?, Malihe Hasannezhad®, Jamileh Abolghasemi™

Introduction: This study was performed to investigate the survival analysis of patients using
parametric models in the presence of fragility variables.

Methods: The data of this research belonged to a prospective cohort study of all the patients with
Covid-19 in Fereydunshahr City. By conducting PCR tests on 2269 individuals suspected of Covid-19,
880 definite patients of Covid-19 were identified by census method. The death of the patients due to
Covid-19 was the failure event. The response variable was the time from the onset of symptoms to the
time of death (or censoring) at the end of the study. The data were analyzed through SPSS (version 16)
and R software (version 4.3.2) at an error level of 0.05 and fitted with survival parametric models
(considering the gamma distribution for the frailty variable) using Akaike's criterion.

Results: Based on multiple regression analysis, the risk of death in patients with a history of heart
disease was 4.9 times more than of patients without heart disease (95% CI for HR=2.21-10.98,
HR=4.9) and in hospitalization patients was 4.2 times more than of outpatient cases (HR=4.2, 95% ClI
for HR=1.74-10.24). Moreover, increasing the age showed a significant relationship with the mortality
rate (95% CI for HR=1.02-1.08, HR=1.05). With the inclusion of fragility variable in the model, the
variable of “cardiovascular disease” was recognized as an important risk factor in survival time of
patients; while without the fragility variable, this variable was ignored. In this study, according to the
Akaike's criterion, the log-normal model showed a goodness of fit with the Covid-19 data.

Conclusion: Using the fragility variable in survival regression models of patients with Covid-19, it is
possible to identify the factors affecting patient mortality that it’s impossible to identify these risk
factors in conventional models.
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